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ABSTRACT 

 

This study explored university students’ information seeking behaviors related to 

prescription medication (PM) information. Specifically, it examined the different sources 

students use for PM information, their use and perceptions of online sources, the types of PM 

information they seek, their concerns about, and methods they apply to verify the reliability of 

the PM information they obtain from the Internet. The study also evaluates the factors 

influencing students’ perceptions and use of online and offline sources of PM information.  

Results indicate that majority of the participants (57.6%) seek PM-related information on the 

Internet, mirroring a trend shown in previous studies. This is particularly noteworthy considering 

increasing concerns about the quality of online health-related information. Despite the 

availability of different types of sources for PM information, majority of students prefer to 

consult healthcare experts like doctors (66%) and pharmacists (39%) more than online sources 

such as non-advertising Internet sources (27.6%) or Internet advertising sources (9.9%). Only a 

few university students (6.5%) consult social media sources for PM information in spite of the 

growing popularity of social networking. The most frequently sought PM information related to 

adverse or side effects of drugs (84%), followed by warnings and precautions (82%), and dosing 

information (73%). 

Although influencing factors seem to vary according to the type of source, the most 

significant predictors of perceived usefulness of sources were perceived credibility and perceived 

accessibility of the information source. On the other hand, the most significant factors affecting 

actual use of sources were perceived usefulness and perceived credibility. A great majority of the 

participants (65%) had concerns about PM information on the Internet and yet 32.3% of these 

reported that they don’t bother to verify the reliability of the information they find online. On the 
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other hand, 35% of the participants expressed no concerns about online PM information and 

almost half of these participants (45%) reported that they do not bother to verify PM information 

they find on the Internet. Implications of these results and directions for future research are also 

discussed. 
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CHAPTER 1 

INTRODUCTION 

 

The Internet has become a prevalent source for a significant proportion of the population 

to obtain health information (Fox, 2006; Johnson et al., 2006). Health topics are the sixth largest 

content area on the Internet (Menduno, 1999; Cotten, 2001) and represent one of the most 

important subjects that users research online (Fox, 2011). This is attributed to many factors 

including the growth of health-related websites on the Internet (Cline & Haynes, 2001; Han, Kim, 

Pingree, Wise, Hawkins, Pingree, McTavish, and Gustafson, 2010). Thousands of health-related 

websites that vary in its quality and purpose are being accessed by millions with just a click. It 

has changed how health consumers learn about medical conditions and treatments (DeLorme, 

Huh, and Reid, 2010) and other health-related topics such as prescription medications (PMs) and 

over-the-counter drugs. 

According to a report by the Pew Internet & American Life Project which has been 

conducting nationally representative random digit telephone surveys on general and specific 

aspects of Internet use, including consumers Internet health information seeking since 2000 (e.g., 

prescription medications information search), about 80% of American Internet users, or about 60% 

of U.S. adults, have searched online for information about at least one major health topic for 

themselves or on behalf of someone else (Fox, 2011).  

Information about prescription and non-prescription medications is a popular health topic 

that health consumers search for online. There has been a steady increase in the number of 

people searching for medication information online. According to a Pew report, 37% of online 

health information seekers looked for medication information in 2006 (Fox, 2006) - this 

increased to 45% in 2008 (Fox & Jones, 2009). Moreover, research shows that nearly 38% of 
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adults between the ages of 18 and 29 search specifically for information about PMs and non-PMs 

(Fox & Jones, 2009). 

This rapid growth in the number of online information seekers has increased concerns 

about the quality of online health-related information (e.g., Eysenbach, Powell, Kuss, and Sa, 

2002) and the potential for negative effects on health behaviors and outcomes (Chisolm, 2010), 

that may occur as a result of following poor quality or misleading medical information online 

(Potts and Wyatt, 2002). Other research findings indicate an increase in the illicit use of 

stimulant medication prescription among university students (White, Becker-Blease, and Grace-

Bishop, 2006; George, Mahoney, and Melissa, 2009) and in the occurrence of medication-related 

adverse events every year in the U.S. due to errors in either prescribing or taking the medications 

(Aspden, Wolcott, Bootman, & Cronenwett, 2007). Some scholars attribute the increases in illicit 

use and medication errors to the incomplete and misleading information on the Web (Ko, Brown, 

Frost, & Woosley, 2006). 

This dissertation reports on a study of prescription medications (PM)-related information 

seeking among university students in the U.S. The main intent of the study was to explore factors 

associated with PM-related information seeking, including the identification of preferred sources, 

the types of PM-related information mostly sought by university students, concerns about PM-

related information they find online, and how they verify the reliability of information they 

obtain from online sources.  

 

Purpose of the Study 

Although research on health information-seeking behaviors has proliferated in recent 

years, relatively few studies have focused on university students’ use of the Internet as a source 

for information about prescription medications. 
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This study explores the sources university students use for prescription medication-

related information and their perceived usefulness. The study also explores potential factors 

influencing university students' PM-related information seeking based on Johnson’s (1997) 

Comprehensive Model of Information Seeking. These potential factors include: (1) antecedent 

variables like: (a) background factors (gender, race, and income) as demographic and 

socioeconomic factors, and (knowledge) as a direct experience factor, (b) personal relevance 

factors (involvement) as a salience factor; and (self-efficacy) as a belief factor; and 2) 

information carriers factors, such as: (a) source characteristics factors (perceived credibility and 

accessibility as characteristics of information sources), and (b) utilities factors (perceived 

usefulness of online sources for PM-related information seeking); and 3) the actual use of 

sources for PM-related information seeking.  

The study also explored the types of PM-related information most frequently sought by 

university students and how they verify the reliability of information they obtain from online 

information sources. It also identifies the main concerns students have about PM-related 

information found online.  

 

Significance of the Study 

Young adults between the ages of 18 and 29 dominate the online population as they 

represent the most active Internet users among all age groups. About 87% of them use the 

Internet compared to 82%, 72%, 41% for age groups 30-49, 50-64, and individuals over 60 years 

old respectively. Health information seeking is one of their most popular online activities as 

more than 72% of young adults between the ages of 18 and 29 searched online for information 

about medical or health related issues, which place this group on the lead of all age groups that 
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look online for information about medical or health related issues. About 38% of them searched 

for information about prescription and non-PMs (Fox & Jones, 2009). 

Scholars agree that searching online for health information has become a critical element 

in determining health behaviors (Johnson and Meischke, 1993a). They also believe that the use 

of obtained information has the potential to positively or negatively affect health behavior and 

health outcomes of a significant proportion of the population (Chisolm, 2010) including 

university students. The negative effects could be very serious when it comes to using unreliable 

PM-related information.  

Some scholars have attributed negative health effects to following poor quality and 

misleading medical information online. For instance, McKechnie (1999) believes that the 

widespread availability of PM-related information on the Internet has raised concerns about the 

quality of online information. The low quality of online information has been attributed to 

several characteristics associated with the nature of the Internet itself such as being a free and 

open source of information that lacks supervision and regulation. Scholars believe that factors 

such as the low cost of publishing, anonymity of authorship, the fast pace at which information is 

added and changed, and lack of peer review and regulation, contribute to the existence of 

substantial quantities of unreliable, biased, incomplete, misleading and inaccurate information 

(as cited in Van, 2009). 

Although many users have reported they or someone they know have been harmed by 

following medical advice or health information found on the Internet (Fox and Jones, 2009) and 

an increasing number of studies have been expressing great concerns about the low quality of 

health information on the Internet (e.g., Eysenbach, Powell, Kuss, and Sa, 2002), other studies 

continue to report a steady increase in people who seek online for health information and 
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medication information in particular (Fox and Jones, 2009; Fox, 2011). Despite the low quality 

of information, prior research suggest that university students are unlikely to verify the accuracy 

of the information they retrieve from online sources and the quality of information provided by 

those sources is not necessarily important to them (Metzger, Flanagin, and Zwarun, 2003). 

Beside the unreliable online information and students' weak tendency to verify the 

accuracy of online information, growing concerns about the misuse and abuse of PMs among 

university students have been raised and it is increasingly becoming a public health issue. 

Research indicate an increase in the abuse and misuse of stimulant medication prescription 

among university students. Worse, many students reported using stimulant medication 

prescription illicitly and they were not concerned about doing so (White, Becker-Blease, and 

Grace-Bishop, 2006; George, Mahoney, and Melissa, 2009). 

A recent report by the American College Health Association (2012a) indicates that 14.3% 

of college and university students have used PMs for non-medical purposes within the last 12 

months. Another report released by The Partnership at Drugfree.org and MetLife Foundation 

(Goldberg, 2013) revealed that one in four teens has misused or abused a prescription drug at 

least once in their lifetime – up from 18% in 2008 to 24% in 2012 - which represents about 5 

million teens. Some scholars have linked this problem with the proliferation of online 

pharmacies that sell and deliver PMs even without written prescriptions from physicians. Calls 

for better surveillance of online pharmacies are increasing as some research findings suggest that 

the increase in PMs abuse and misuse can be partially explained by the increase in use of the 

Internet at the state level (Jena and Goldman, 2011). 

The national health objectives from Healthy Campus 2020 (American College Health 

Association, 2012b) emphasize the need for health education and risk prevention in colleges and 
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universities. Specifically, two objectives are directly related to increasing the proportion of 

college and university students who receive information from their institutions on priority health-

risk behavior areas, including illicit drug use, and reducing the misuse or the non-medical use of 

PMs among college and university students. 

Predicated on the above, this study was significant for several reasons. First, in light of 

the steady increase in the percentage of students who use the Internet as a source for information 

about PMs and the little knowledge that exist about factors that influence them to do so, the 

study was significant as it provides insights on online health information seeking literature in 

general and contribute to addressing a gap in online PM-related information seeking literature in 

particular.   

Second, the study contributes to the enhancement of the knowledge that is related to a 

unique segment in the population who belong to an age group that extensively uses the Internet. 

University students are a unique population and an interesting group to study. They differ from 

others because they are now between childhood and adulthood, between work and leisure (Jones 

& Madden, 2002), and probably close to establishing their own families if they haven't already. 

They are the parents of the near future, who happen to be more embedded in technologies and 

the Internet in particular (Leung, 2008) as they were among the first in the U.S. to use the 

Internet for communication (Jones & Madden, 2002). On average, college students use the 

Internet 4.4 hours per day, and this Internet embeddedness has made the web one of their first 

resources for obtaining answers to all questions, including those related to health topics (Ogan, 

Ozakca, and Groshek, 2008). They are the population from whom the younger generation may 

learn, imitate, and inherent habits. Exploring online information seeking of such a group could 

provide us with insights on how future online trends may be shaped. 
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Third, given all the aforementioned issues that are increasingly becoming public health 

concerns (e.g., low quality of PM-related information online, weak tendency to verify accuracy 

of online health information, and misuse of PMs) wherein university students are a common 

denominator, one cannot pass on statistics that show the steady growth in the number of students 

seeking online for PM-related information without pausing to explore this phenomenon. With 

these increasing concerns, exploring university students' online information seeking about PMs 

becomes even more pressing. 

 

Organization of Dissertation 

This dissertation is comprised of five chapters. Chapter 1 above provides a brief 

background of the study context, problem statement, purpose, and significance of the study. 

Chapter 2 provides a review of literature relevant to the study including conceptualization of 

health information seeking behavior, review of measures and methods utilized in health 

information seeking research, an overview of theories and models applied to health information 

seeking research, information seeking and the Internet, research on information seeking about 

PMs, and the theoretical framework and predictors examined in the study. Chapter 3 details the 

study methodology including an overview of its population, sampling procedures, measures of 

constructs, and data collection method. Chapter 4 illustrates results and Chapter 5 discusses 

findings, limitations of the study, presents its implications, and provides directions for future 

studies. 
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CHAPTER 2 

LITERATURE REVIEW 

 

This chapter covers how health information seeking behavior (HISB) has been defined 

conceptually and measured operationally. It also reviews research on information seeking and the 

Internet, information seeking about PMs and presents an overview of the theoretical framework 

of the study and related predictors and outcomes of information seeking behavior that have been 

examined in the literature and in this study. Based on the literature reviewed, a number of 

research questions guiding this study are set forth at the end of this chapter for examination. 

 

Conceptualizing Health Information Seeking Behavior (HISB) 

Forming an idea about what will be studied and providing a conceptual definition about 

variables included in a study is the first phase in scientific research process (Frey, Botan, and 

Kreps, 2000). That is, in order to measure any concept, it is crucial to define it as a measurable 

occurrence within a specific context. 

According to Frey et al. (2000), researchers usually define terms by its conceptual 

meaning, which indicates that a conceptual definition supposed to describe what does a term or a 

concept means in relation to other abstract concepts within a specific context. Some concepts are 

straightforward and little confusion may occur about their meaning such as gender and age. 

However, many other concepts are not defined the same way be everyone such as knowledge, 

self-efficacy, perceived risk, or health literacy. This occurs probably because scholars who 

provided definitions to such concepts belong to different disciplines like health communication, 

library and information science, health education, marketing, and hence, each look at it from a 

distinct perspective that is popular or accepted by researchers in his or her field. 
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Therefore, since some concepts are not entirely agreed upon, they have to be outlined 

explicitly to allow for a better understanding of what a research is attempting to measure and 

examine in a specific context. Predicated on the above, understanding how scholars have defined 

health information seeking behavior will be the first step in this literature review. 

The literature provides several definitions of the concept of information seeking from 

different scholars. For example, Atkin (1973) describes information seeking as active efforts to 

obtain specific information outside of the normal patterns of exposure to mediated and 

interpersonal sources. Similarly, Johnson (1997) defines information seeking as “the purposive 

acquisition of information from selected information carriers” (p. 26). Wilson (2000) defines it as 

“the purposive seeking for information as a consequence of a need to satisfy some goal. In the 

course of seeking, the individual may interact with manual information systems (such as a 

newspaper or a library), or with computer-based systems (such as the World Wide Web)” (p. 49). 

Case (2002) defines information seeking as “a conscious effort to acquire information in 

response to a need or gap in your knowledge” (p. 5). 

As for health information seeking, Lambert and Loiselle (2007) define it as “ways in 

which individuals go about obtaining information, including information related to their health, 

health promotion activities, risks to one's health and illness” (p. 1008). Similarly, Warner and 

Procaccino (2004) define health information seeking as “a process of seeking information needed 

for personal decision-making related to health and medical issues”. 

From definitions reviewed above, it can be inferred that most scholars emphasize and 

maintain an agreement that information seeking involves the “active or purposive” efforts 

initiated by individuals to “acquire” or “obtain” a specific needed “information” from “outside 

sources” or carriers of specific information when information stored in memory is not sufficient 
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to satisfy a need or gap in one's knowledge. Next section will shed light on a number of measures 

and methods scholars have utilized to depict health information seeking behaviors. 

 

Measures and Methods in HIS Research 

Review of literature reveals that consumers' health information seeking behavior has been 

explored as a major research stream. Scholarly studies have explored a number of aspects related 

to health information seeking behavior among various segments of consumers including efforts 

to conceptualize it and the examination of a number of possible influencing factors. 

In the domain of consumers health information seeking, antecedent factors, sources of 

information, content of information sources, and the influence of health information seeking on 

patient-health professional relationship and on individuals' health outcomes remain the main 

explored aspects among health consumers in general and among specific groups such as 

adolescents, pregnant women, patients with specific health situation (e.g., diabetics, AIDS 

patients, patients with prostate, cancer patients), and those belong to certain race (eg., Hispanic, 

Anglo Americans, African Americans). 

While some research examined antecedent factors that influence individuals' search 

efforts and skills such as demographics (e.g., age, gender, education) and socioeconomic 

characteristics (e.g., income), personal relevance of health topics, knowledge and experience, 

health literacy, health beliefs, ability to search, and health status (Matthews, Sellergren, Manfredi, 

and Williams, 2002; Kim, 2005; Koo, Krass, and Aslani, 2006; McMillan and Macias, 2008; 

Campbell, 2009; Sanders, Talley, Caito, and Kreuter, 2009; DeLorme, Huh, and Reid, 2011; 

Percheski and Hargittai, 2011), other research stream intended to identify consumers preferences 

of information sources and examine the influence of a number of perceived source characteristics 

on consumers' selection of sources such as trust and accessibility (Strutton and Tanner, 1994; 
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Dutta-Bergman, 2003 & 2004; Hesse et al., 2005; Rains, 2007; Taha, Sharit, and Czaja, 2009; 

Kwan, Arbour-Nicitopoulos, Lowe, Taman, and Faulkner, 2010; Redmond, Baer, Clark, Lipsitz, 

and Hicks, 2010; DeLorme et al., 2011; Geana, Kimminau, and Greiner, 2011; Ha and Lee, 2011; 

Vader, Walters, Roudsari, and Nguyen, 2011; Ruppel and Rains, 2012). Notwithstanding, the vast 

majority of research in the latter stream has focused mainly on specific types of health 

information sources such as physicians and pharmacists (DeLorme et al., 2011). 

Another area of focus is concerned with the content of health information sources. 

Numerous studies have focused on quality, credibility or reliability, perceived usefulness, and 

uses of information gathered online including the examination of several health websites and 

how does it influence consumers health information seeking and health outcomes (Webster and 

Williams, 2005; Bernstam, Sagaram, Walji, Johnson, and Meric-Bernstam, 2005; Leung, 2008; 

Stvilia, Mon, and Yi, 2009; D'Auria, 2010; Sick and Abraham, 2011; Li, Agarwal, Hadidi, and 

He, 2012).   

To examine how these factors could influence individuals’ health information seeking, 

scholars have utilized several measures employing different methods and focusing on various 

populations. A number of dimensions associated with the direction of HIS (e.g., types of sources 

utilized, types of information sought) and the degree of HIS (e.g., frequency of search, time spent 

in seeking, number of sources consulted) have been examined by different scholars. Other 

studies have focused on outcomes of HIS including satisfaction with results, reasons for seeking 

health information, intentions to seek health information, and barriers to seeking health 

information in attempts to measure different aspects of HIS. 

Anker, Reinhart, and Feeley (2011) conducted a systematic review of the literature from 

1978 to 2010 to identify methods and measures utilized to study HIS and found that studies can 
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be categorized into twelve types in term of measures used and constructs related to HIS. Findings 

from their study indicate that 8.5% of reviewed studies measured perceived credibility of 

different sources of health information, 7.8% focused on identifying and measuring barriers to 

HIS, 16.3% attempted to measure satisfaction with HIS, 13.2% sought to measure outcomes of 

HIS, 40.2% attempted to measure participants previous engagement in a search for information 

(labeled as measures of general health information seeking), 16.3% of reviewed studies have 

focused on measuring sources utilized by individuals when seeking for health information, 17.3% 

focused on measuring frequency of use of utilized sources, and 23.3% aimed to identify types of 

content sought. 

In examining the literature from which these categories were aggregated by Anker et al. 

(2011), it was found that some studies that yielded this information have used one of these 

measures while others have used a combination of two or more to create a scale that measures 

levels of information seeking. The following illustrates some examples of items used to measure 

different aspects of HIS as found in literature: 

Measuring sources utilized 

Hibbard, Greenlick, Jimison, Kunkel, and Tusler (1999): asked participants “whether 

within the last 3 months they (or a family member) had used any of the following 

resources: a self-care book, a telephone advice nurse, or a health information 

computer program” (p. 113). Dichotomous (Yes/No) were used as a response 

scale; 

Carpenter, DeVellis, Hogan, Fisher, DeVellis, and Jordan (2011): asked patients “how 

often they obtained vasculitis medicine information from 12 sources, including 

physicians, pharmacists, nurses, brochures and pamphlets, medicine package 
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inserts, articles and books, Internet (information Web sites), support groups 

(online or in-person), spouse=partner, family members other than their spouse, 

friends, and newsletters. For each source, patients answered one item about how 

often they had obtained vasculitis medicine information during the past year” (p. 

633).  A 5-point scale ranging from 1 (never) to 5 (always); 

Holtgräfe and Zentes (2012): asked participants “which of the foregoing non-prescription 

drug information sources were used preferentially, instructing them to name their 

four most-preferred sources in their order of relevance” (p. 100-101). The sources 

categories included: “‘doctor’, ‘pharmacist’, ‘Internet’, ‘family/friends’, 

‘neighbors/acquaintances/colleagues’, ‘magazines/newspapers/patient brochures’, 

‘books’, ‘TV’, ‘radio’ and ‘instruction leaflet/product inlet/information on the 

package’” (p. 100). 

Measuring frequency of sources use 

Weaver, Mays, Weaver, Hopkins, Eroglu, and Bernhardt (2010): asked participants to 

state “about how much time’’ they spent ‘‘during a typical week’’ obtaining 

information online related to 6 content domains: diet, exercise, illness or disease, 

medications, parenting, and treatments”... “responses were computed to reflect 

usage per week in minutes” (p. 1521). 

Measuring perceived usefulness of information sources 

DeLorme et al. (2011): asked participants to rate how useful they believe the following 

20 sources of information in providing prescription related information: 

“newspaper stories, newspaper advertisements, magazine articles, magazine 

advertisements, television news stories, television commercials, radio news 
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stories, radio commercials, Internet ads such as banner or pop-up or e-mail ads, 

websites for specific brands of drugs, health-related websites such as WebMD, 

printed materials in doctors’ offices, printed materials from drug companies, 

printed materials from pharmacies, package labels, professional medical 

publications, doctors, pharmacists, family members, and friends”(p. 26). A 5-point 

scales (scale ranging from 1 (not at all useful) to 5 (very useful). 

Measuring information sources credibility/trust 

 
Menon, Deshpande, Perri, and Zinkhan (2002): asked participants “How much do you 

trust the Internet to provide accurate information about prescription 

medicines?...How much do you trust the pharmacist to provide accurate 

information about prescription medicines?...How much do you trust TV 

advertising/newspaper advertising/television programs/newspaper articles to 

provide accurate information about prescription medicines?”(p. 23). A 4-point 

scale ranging from 1 (not at all) to 4 (a lot). 

The above examples represented ways to measure some aspects of HIS by mainly 

employing quantitative methods such as surveys and interviews, which “have been a dominant 

means of investigation in this area as they have been in most of the human sciences” (Case, 2002, 

p. 178). However, other types of methods have been utilized by different scholars in studies of 

HIS. For example, case studies (e.g., Kuhlthau, 1999), experiments (e.g., Hauser, 1993), face-to-

face interviews (e.g., Marcella, 2000), focus groups (e.g., Mullaly-Quijas, 1994), diaries (e.g., 

Reneker, 1993), historical analysis (e.g., Richmond, 1988; Darnton, 2000), content analysis (e.g., 

White, 2000), meta-analysis (e.g., Haug, 1997), and mixed methods (e.g., Solomon, 1997; 

Fabritius, 1999) have been used as means of data gathering in different studies of HIS (Case, 
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2002). Anker et al. (2011) also identified different quantitative methods that have been utilized to 

study HIS and categorized them into five groups as follows: (1) cross-sectional 

surveys/interviews (e.g., studies that utilized data from the Health Information National Trends 

[HINTS] 2003 or 2005 datasets), (2) retrospective reviews/cohort studies (e.g., Jefford et al., 

2005), (3) naturalistic interventions/observations (e.g., Cegala et al, 2000), (4) 

experiments/quasi-experiments (e.g., Rosen and Knauper, 2009), and (5) longitudinal studies 

(e.g., Hawkins et al., 2008). 

As mentioned earlier, studies in HIS have focused on different segments of the population. 

In their systematic review of HIS literature from 1978 to 2010, Anker et al. (2011) identified five 

different groups of samples that studies in HIS have mainly focused on. These groups are: 

• Clinical population, including samples of individuals with chronic or current 

diseases/health conditions, former diseases/conditions, or a condition common to the 

study sample (e.g., pregnancy), 

• General population, including studies of adults of any age range or sex distribution, 

as well as samples recruited from primary care or family care facilities, 

• College students, 

• Users of an information seeking service, such as a cancer information hotline or 

online health resource, and 

• Miscellaneous samples, such as adolescents, caregivers, or samples composed of 

multiple groups that failed to fit into the above-outlined scheme (e.g., adolescents and 

parents) (p. 349). 

 

It can be inferred from this review that scholars have utilized different measures and 

methods to examine HIS of a numerous of target audiences and notably, using scales that vary 

from a study to another. One explanation of these variances can be attributed to the contexts 

within which participants’ HIS is being investigated, which frame and set the focus of any study 

as it is central to theoretical approaches to information seeking (Johnson, 2003). 
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Another important remark that can be inferred from this review is the intensive attention 

given by scholars to online sources when studying Health Information Seeking. This can be 

attributed to the great potential the Internet may hold in supporting information gathering and 

decision making surrounding health education and self-care (Miller and Bill, 2012). The 

following will demonstrate how the Internet has been classified among other information sources 

and will briefly illustrate some of the main reasons and perceived benefits that may encourage 

consumers to rely on it as an information search source.  

 

Information Seeking and the Internet 

Consumers utilize, to various extents, different sorts of sources to search for information 

about products before they make their choices. In general, these sources could be internal or 

external. Scholars maintain agreement with the notion that internal search is related to the 

acquisition of information that is available in memory (e g., Beatty and Smith, 1987; Bettman, 

1979). When consumers cannot find relevant information in the internal memory, they search for 

information externally from different sources. 

Researchers use various terms such as public vs. personal, personal vs. non-personal, 

commercial vs. non-commercial, electronic vs. non electronic, traditional vs. non-traditional, and 

offline vs. online or a combination of two terms from the above in attempts to classify external 

information channels or information sources into different categories. For instance, TV has been 

classified as a non-personal mass media or a traditional communication channel and family or 

friends were classified as interpersonal channels or sources, while the Internet has been 

frequently classified as an electronic media channel or a non-traditional source of information 

that consumers increasingly rely on to seek for information they need (Danaher and Rossiter, 

2011). 
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Schmidt and Spreng (1996) classified the sources of information that can be used during 

external search into five categories: marketer controlled (e.g., personal selling, advertising, 

product information on package, product brochures), reseller information (e.g., catalogs by 

reseller, information charts, and consultants), third party independent organizations (e.g., 

consumers union, and newspapers and magazines articles), interpersonal sources (e.g., friends), 

and direct inspection (e.g., observation). 

Hoyer and MacInnis (2007) classified the sources of information that consumers may use 

during external search into the following five categories: 

• Retailer search: includes visits or calls to stores or dealers, and the examination of 

packages information or pamphlets about brands. 

• Media search: includes information from advertising, online ads, manufacturer-

sponsored websites, and other types of marketer-produced communications. 

• Interpersonal search: includes advice from friends, relatives, neighbors, coworkers, 

and/or other consumers, whether done in person, by phone, online, or in another way. 

• Independent search: includes contact with independent source of information such as 

books, non-brand-sponsored websites like Shopping.com, government pamphlets, or 

magazines. 

• Experiential search: includes the use of product samples, product trials, or 

experiencing the product online. 

 
Hoyer and MacInnis (2007) assume that consumers can use the Internet to get 

information from each of the above five major categories of external sources. According to 

Michman et al. (2003), the Internet can be categorized as one of the public sources that 

consumers can rely on to search for information about products or services they intend or are 

thinking of purchasing. Consumers rely on the Internet as an information search source or tool 

for several reasons and many perceived benefits. For example, Jarvis (1998)  asked participants 
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to rank the most important criteria for an information source they would consult if they were to 

buy a product needed urgently without much time to make a decision, the ease of obtaining the 

source, ease of use, understandability, and timeliness were selected as the most critical factors 

that would influence their selection. These criteria are associated more with the Internet. 

Cotton and Gupta (2004) identified a number of advantages the Internet affords to users, 

and specifically consumers of health information, that positively distinguish it from other forms 

of information sources. The advantages include: “the immediate access to an incredible amount 

of health-related information...individuals privacy, immediacy, convenience, anonymity, a wide 

variety of information, and a variety of perspectives on the same topic” (p. 1797). These 

advantages were also reported by users in Fox and Rainie's (2000) study, which found that 

between 80 to 93% of health seekers use the Internet because they appreciate the convenience of 

being able to seek information at any time to access a wealth of information anonymously. 

According to Moon (2004), an important characteristic differentiating the Internet from 

traditional channels is that the Internet provides the best environment for concurrent information 

search and product purchase. Hoyer and MacInnis (2007) believe that “the Internet has 

dramatically altered the way consumers shop and search for information” (p 207). That is, 

because consumers can use the Internet to search for information without the need to leave their 

homes, as they “can rapidly search through mounds of data online, locate any specific details 

needed to make purchase decisions, and buy … speed, user control, and two-way communication 

capability are key elements of website interactivity for consumers conducting online searches” (p. 

207). 

As cited in Bei et al. (2004), Poter believes that the Internet differs from any other 

traditional information source in a way that it provides consumers with more interactive 
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communications, which is a unique characteristic of the Internet as a medium. Jepsen (2007) 

states that many factors affect the use of the Internet for information search. Specifically, 

consumers use the Internet for information search because of the large amounts of product 

information available, especially when the perceived search cost is low (Jepsen, 2007).  However, 

Jepsen believes that the most important driver for the use of the Internet for pre-purchase 

information search is associated with the change in behavior related to extended use of the 

Internet. 

Although scholars maintain an agreement about the various advantages and motives to 

use the Internet for information search, many disadvantages have been associated with the 

Internet, including, quality of online information, costs associated with computer technology and 

Internet access, problems with access for those with disabilities, the presence of advertisements, 

changes in location and permanence of information, privacy concerns, and lack of organization 

of Web content (Ullrich and Vaccaro, 2002; Cotton and Gupta, 2004; Rice, 2006). 

 

Previous Studies on PMIS 

In general, scholarly research on consumers’ information seeking about PMs is not an 

exception in health information seeking domain when it comes to researched aspects. However, 

only few research studies exist about factors influencing consumers’ use of the Internet as a 

source for information about PMs. Review of literature revealed that earlier studies on 

information seeking about PMs have focused mainly on providing typologies for PM-related 

information seekers (e.g., Morris et al.,1984; 1987; 1992), while recent studies tended to 

examine different factors that may impact PM-related information seeking with much attention 

given to:  a) the identification of common sources of PM-related information in light of the rule 

of different demographic and health related factors (e.g., Ho, Ko, & Tan, 2009), b) perceptions of 
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the trustworthiness of PM-related information sources and its influence on use of sources, c) the 

influence of direct-to-consumer (DTC) advertisement on consumers PM-related information 

seeking and purchasing decisions (e.g., Bard, 2003; Liu et al., 2005; Schommer et al., 2005; Lee 

et al., 2007; DeLorme, Huh, and Reid, 2009). 

The following will shed light on some early studies on prescription medication 

information seeking and some other recent studies as well. 

While some studies have focused on PMs' sources preferences, many early studies have 

focused more on developing segmentation of PM-related information seekers based on the 

differences in the nature of information sough and sources consulted. For example, Morris et al. 

(1984) conducted a national telephone survey of 1,104 adults who had obtained a new 

prescription to identify the nature and amount of drug information obtained. Findings suggest 

that 60% of participants received directions about how to use prescribed medications from 

physicians and only 3 to 6% of them have reported asking for more information from the 

physician or pharmacist. Sources other than  physicians or pharmacists such as friends, relatives, 

and neighbors have been also consulted about  received prescribed medications by 18% of 

participants, 16% looked it up in a drug reference book, and about 6%  consulted magazines. 

Findings also suggest that younger participants (under age 21) were three times more likely to 

ask pharmacists questions about how to take the medicine as were older participants. 

Morris, Grossman, Barkdoll, and Gordon (1987) utilized a random-digit-dialing sampling 

technique to investigate information seeking activities among PMs users (18 years or older) in an 

attempt to provide a PMs communication typology that groups respondents into distinct 

segments based on their PMs related information-seeking tendencies. Participation (n=857) was 
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limited to those who had obtained one or more new prescriptions for themselves or a member of 

their household in the last 4 weeks between December 1984 and February 1985. 

Four groups of PMs related information seekers were identified based on the sources of 

the information they relied on and named as follows: physician-reliant, pharmacist-reliant, 

questioners, and the uninformed groups. The physician-reliant group constituted 40% of the 

whole sample and was characterized by their clear preferences of health professional as a source 

of information for PMs among various sources. The pharmacist-reliant group constituted 19% of 

the sample and was, on average, the youngest of the four segments. They often obtained 

prescriptions at independent pharmacies and tended to rely on written information provided by 

the pharmacists and less likely to rely on magazines or reference books for additional 

information. The questioners constituted 7% of the sample and were characterized by their 

tendency to seek out PMs related information from nonprofessional sources and reported several 

barriers to seeking information from professionals. The last group, the uninformed, constituted 

34% of the sample and was characterized by their tendency to obtain written information from 

the physician's office or from the pharmacy. Individuals in this group constituted the oldest 

participants among all groups and they were the least likely to be satisfied with information 

obtained from the doctor, pharmacist, or self-sought nonprofessional sources of all groups. Their 

dissatisfaction is represented by being the more likely group who perceived and reported several 

information-seeking barriers to obtaining information from professional sources including the 

doctor's use of technical terms and the pharmacy counter.   

In another study, Morris, Tabak, and Olins (1992) also attempted to classify information 

seekers based on their levels of seeking and avoiding PMs related information from 12 

information sources such as the prescribing doctor, the office nurse or staff, friends, books, and 
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mass media sources, including advertisements. Their cluster analysis resulted in four distinct 

segments of information seekers: the ambivalent learners, the uncertain patients, the risk avoiders, 

and the assertively self-reliant group. 

 According to the authors, the ambivalent learners constituted 22% of the sample and 

appeared to have the oldest individuals in comparison with the other groups, but had the lowest 

percentage of women. They were characterized by their tendency to avoid information more than 

all individuals in the other groups as they did not want to know about the negative effects of the 

medicine, but were nevertheless interested in learning about their medication. The authors think 

that this dissonance or ambivalence among individuals in this group was “due to their complex 

relationship with their medications or to their confusion about the medicine's effects and what 

they needed to know” (p. 119). In addition, individuals among this group perceived themselves 

as less than totally healthy, were receptive to prescription medication information from 

physicians, and more likely than individuals in any other group to seek out additional 

information about their health status and general health information from printed sources and 

mass media. They were also more likely than any other group to receive, read, and keep the 

prescription medication leaflets. 

The second cluster, the uncertain patients, constituted 21% of the whole sample and 

appeared to perceive difficulty taking their medication on schedule, did not seek to avoid 

learning about the risks of their treatment, and reported low levels of information receipt from 

health professionals. 

The risk avoiders constituted 32% of the whole sample and have the youngest and best 

educated individuals across all the groups. They were characterized by perceiving themselves as 

healthier than all individuals in the other groups and the most knowledgeable about how to deal 
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with their medication and risks associated with it. In comparison with other groups, they 

appeared to rely heavily on information from their physician, other health professionals, and 

printed sources received from health professionals, but less from mass media. They were 

considered as the strongest and the most successful information seekers among individuals in all 

the groups of prescription medication users.   

The forth group, the assertively self-reliant, constituted 25% of the whole sample and 

were the oldest of the four groups. They were characterized by being the least receptive to 

information about their medication and scored the lowest of any of the groups on knowledge 

about the medication. They were more likely than individuals in all other groups to rely on and 

use medication related information from advertisements, less likely than individuals in all other 

groups to rely on books with drug information or printed materials, and reported moderate levels 

of information receipt from health professional sources. 

While earlier studies have focused on providing typologies, recent studies, as mentioned 

earlier, tended to explore and examine different factors that may impact PM-related information 

seeking behavior. One research stream of information seeking literature can be characterized by 

its focus on identifying common sources of PM-related information through examining factors 

that may influence seeking behavior. For example, in PM-related information seeking context, 

DeLorme et al. (2011) utilized a modified version of Johnson's Comprehensive Model of 

Information Seeking (CMIS) to investigate the influence of a number of factors on the degree 

and direction of PM-related information seeking from different sources. A total of 234 American 

adults who during data gathering phase or before have ever taken prescription drugs regularly 

were interviewed by telephone. Among other factors, the researchers measured and examined the 

extent of information seeking, a number of demographic and health related factors, participants' 



24 

 

perception of the importance of medications information, participants’ perceived usefulness of 

different information sources, and their actual use of sources to seek for PM-related information. 

To measure the extent of information seeking, DeLorme et al. (2011) asked participants 

to indicate whether they have engaged in information seeking before or after visiting the doctor 

or both before and after the visit. To examine perception of the importance of medications 

information, participants were asked to indicate how important is medications information to 

them using a 4-point scale ranging from 1 (not important at all) to 4 (very important). 

Findings suggest that PM-related information seeking occurs before and after visiting a 

doctor as about 65% of respondents (n =153) reported searching the last time they went to a 

doctor and the majority engaged in information seeking after the visit. Approximately 48% (n 

=112) engaged in seeking only after seeing a doctor, whereas slightly more that 4% (n =10) 

reported only before visit seeking and about 13% (n =31) engaged in an extensive information 

seeking before and after visiting a doctor. Extent of information seeking was significantly 

predicted by two demographic variables: perceived health was negatively related to extent of 

information seeking as those who perceived themselves healthier were less likely to seek for 

information about PMs and only income, among examined demographics, was a significant and 

positive predictor of extent of information seeking. 

As for preferred sources of information, findings suggest that participants turn to the 

Internet, pharmacists, and doctors most frequently for prescription drug information as 23.9% (n 

=54) of them turned to health-related Web sites, 21.8% (n =49) turned to drug brand Web sites, 

21.4% (n =48) consulted pharmacists, 20.5% (n =46) referred to doctors, and 18.4% (n =41) of 

them turned to Internet ads to search for information about PMs. 
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After grouping the sources into eight main categories, results indicate that the most 

frequently used sources were advertising Internet sources, which included Internet advertisement 

and drug brand Web sites (36.7%), followed by professional interpersonal sources, which 

included doctors and pharmacists (34.9%), specialized medical materials, which included printed 

materials from drug companies, printed materials from pharmacies, package labels, professional 

medical publications, printed materials in doctors’ offices (29.2%), and non-advertising Internet 

sources, which included health-related Web sites such as WebMD (23.9%). 

To find out what factors could significantly predict participants’ perceived usefulness and 

actual use of each one of the above four information sources groups, the authors conducted a 

series of regression tests, which could be summarized as follows. 

First, multiple regression analysis revealed that age (b= -.196) accounted for more than 3% 

of the variance of perceived usefulness of advertising Internet sources (Adjusted R² = .032, F(1, 

163) = 6.42, p =.01), while results of a hierarchical regression analysis indicated that perceived 

usefulness of advertising Internet sources (B=. 590, Wald= 20.869) and age (B = -.029, Wald= 

5.643) were significant predictors of the actual use of advertising Internet sources (-2LL= 187.28, 

model χ2 = 27.28, df=2, p =.00). 

Second, income (b= .162) and number of prescription drugs taken (b= .152) accounted 

for more than 3.7% of the variance of perceived usefulness of professional interpersonal sources 

(Adjusted R² = .037, F(2, 166) = 4.15, p =.02), while age (B=. 034, Wald= 8.251) and gender 

(female) (B = .972, Wald= 7.238) were significant predictors of the actual use of professional 

interpersonal sources (-2LL= 196.98, model χ2 = 13.37, df=2, p =.00). 

Third, number of prescription drugs taken (b= .270), gender (female) (b=.245), and race 

(White) (b= -.161) accounted for more than 11% of the variance of perceived usefulness of 
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specialized medical materials (Adjusted R² = .111, F(3, 167) = 7.90, p =.00), while the 

hierarchical regression analysis did not find any significant predictors of the actual use of 

specialized medical materials. 

Fourth, income (b= .278) and age (b= -.243) accounted for more than 15% of the 

variance of perceived usefulness of non-advertising Internet sources (Adjusted R² = .150, F(2, 

159) = 14.94, p =.00), while perceived usefulness of non-advertising Internet sources (B=. 571, 

Wald= 18.864) and income (B = -.280, Wald= 4.181) were significant predictors of the actual use 

of non-advertising Internet sources (-2LL= 146.37, model χ2 = 19.61, df=2, p =.00). 

In another study, Ho, Ko, & Tan (2009) investigated common sources of PMs and types 

of information mostly sought about PMs among (n = 201) outpatients from National University 

Hospital in Singapore. Findings suggest that physicians (83.1%) and pharmacists (57.7%) were 

the participants (n = 201) most commonly used sources for information about PMs. However, 

participants in the age group between 31 and 50 years were more likely than those in other age 

groups to use the Internet for PMs related information (p < 0.001). Although the study found that 

the Internet was considered to be a convenient source, participants reported concerns about the 

inability to find needed information and uncertainty about information reliability when searching 

for PMs related information. Physicians were also identified as top sources by Kim (2005) and 

DeLorme et al. (2007). 

As for type of information sought, Ho et al. (2009) found that respondents most 

commonly sought PMs related information were related to adverse effects (72.6%), dosing 

(54.7%), contraindications or indications (54.2%), drug– drug interactions (38.8%), mechanism 

of action (25.9%), information related to use of devices such as inhalers (13.4%), and whether 

the drug could be used during pregnancy or breastfeeding (10.9%). 
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Carpenter et al. (2011) investigated also most frequently used medication information 

sources among vasculitis patients (n=232) using an online questionnaire. Findings suggest that 

patients used physicians and the Internet most often to obtain medication information and rated 

them as the most credible sources. Male patients used their spouse/partner more often and rated 

them as more credible than did female patients. Female patients were more likely to use 

medication package inserts and the Internet and were less likely to use nurses than were male 

patients. There appear to be similarities and differences between the information-seeking 

behaviors of vasculitis patients and other patient populations. 

In a large scale study that aimed to identify sources of PMs related information utilized 

by Finns who are with and without mental disorders, Pohjanoksa-Mäntylä et al. (2011) analyzed 

responses received from (n = 3,287)  participants and found that physicians and pharmacists are 

the most common sources of PMs related information among people both with and without 

mental disorders, while patient information leaflets and the Internet were more commonly used 

by people with mental disorders after adjusting for demographics and chronic diseases. While 

physicians were the most used source of information by 83% of respondents with mental 

disorders, about 60% of participants without a mental disorder reported physicians as the most 

utilized source. Pharmacists were the second used source of information as 56% of respondents 

with a mental disorder and about half of participants without a mental disorder reported utilizing 

this source. Patient information leaflets were the third common used source of information as 53% 

of respondents with a mental disorder and 43% of participants without a mental disorder reported 

utilizing this source. 

Also, in another large scale (n =3287) study conducted in Finland to identify differences 

in reported sources of PMs related information across age groups and genders, Narhi and 
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Helakorpi (2007) found significant differences in the reported sources of medicine information 

between genders and age groups. To measure sources utilization, the authors asked participants 

to report the sources from which they had received information about both their PMs and self-

medication over the past 12 months. Findings suggest that doctors, pharmacists, and patient 

information leaflets were the most common three sources utilized by participants to seek for 

information about PMs. 

As for preferred sources for information about PMs, doctors were the most common 

source of information for 61% of participants, followed by pharmacists as the second most 

common source of information for 49% of participants and patient information leaflets as the 

third most common source of information for 44% of participants. Newspapers, magazines, 

books, relatives and friends, and the Internet were also utilized by participants but less frequently. 

According to the authors, Fisher’s exact 2×2 and Chi square tests were conducted to 

examine preferred sources between age groups within gender and between genders by age 

groups, respectively. Findings indicate that across gender, females were more likely than males 

to use patient information leaflets, newspapers, magazines, books, Health Food Stores (p≤ 0.001), 

and advertisements (p≤ 0.01) as their PMs related information sources. 

Across age groups, females and males in the age group between 50 and 64 years were 

found more likely than participants in other age groups to rely on doctors more commonly and 

both the Internet and patient information leaflets less commonly as sources of PMs related 

information. Females in the age group between 15 and 29 were found more likely than females 

in other age groups to receive information from patient information leaflets, nurses, relatives and 

friends (p≤0.001), and radio and television (p≤0.05). They also reported the Internet less 

frequently as their source for PMs related information. On the other hand, males in the age group 



29 

 

between 15-29 years were found more likely to receive information from relatives, friends, radio 

and television (p≤0.001) than males in other age groups. 

Finally, males in the age group between 30 and 49 were found more likely to use the 

Internet (p≤0.001) and pharmacists (p≤0.01) as sources for PMs related information more than 

males in other age groups. This is consistent with other studies that found individuals belong to 

this age group are more likely to use the Internet to seek for PMs related information (e.g., Ho et 

al., 2009).The researchers concluded that females seem to be more active than males as they 

report more sources, older individuals seem to consider doctors as their most common source for 

PMs related information, whereas younger individuals tend to prefer the Internet. 

Another research stream of PMs information seeking literature is characterized by its 

focus on perceptions of trust to understand sources selection and use. For example, Menon et al. 

(2002) investigated consumers’ perceptions of the trustworthiness of online PMs related 

information and its influence on their information seeking. Findings suggest that consumers’ 

trust in PMs related information from traditional media sources (i.e., TV advertising, newspaper 

advertising, TV programs, and newspaper articles), consumer's positive health status, and 

consumer's negative opinions of PMs’ safety were significant predictors of trust in online PMs 

related information. According to the authors, consumers who have a positive view about 

traditional media sources such as television and newspapers tend to transfer their trust to new 

media technologies. 

The other significant predictor of trust in PM-related information found in the Internet 

was consumers’ self-health status. Consumers reporting positive health status had more trust in 

online PM-related information in comparison with consumers reporting negative health status 

who prefer to rely on information provided by their health care professional. The study also 
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found that consumers with negative opinions of PMs safety or those who belief that PMs are 

somewhat unsafe or very unsafe were more likely to go online to search for additional 

information about advertised prescription drugs in comparison with those with positive opinions 

of PMs safety. 

As for differences between individuals from various backgrounds, the study found 

significant differences between Caucasians and minorities in using the Internet for PMs related 

information seeking. Caucasians and those with greater trust in Internet drug information were 

significantly more likely to go online to seek for information about an advertised prescription 

medication. 

Delorme, Huh, and Reid (2007) conducted a total of 25 in-depth interviews with US 

seniors age 65 and older to also investigate perceptions of PM-related information sources in 

terms of credibility and trustworthiness and its influence on participants’ use of sources. Findings 

suggest that seniors place the most trust in information provided by their physicians, while mass 

media, especially print media, can meet their need of information but when they only confront a 

lack of time and attention from physicians. Although the Internet was evaluated positively by 

seniors, the actual use of the Internet was limited due to lack of knowledge on how to use it or 

because they don’t own computers to access it. These findings are consistent with Holtgräfe & 

Zentes (2012) findings, which indicate that the preferred use of the Internet as a source for 

information about medications is influenced by the degree to which other traditional sources are 

accessible to users. That is, the less accessible the source, the more likely consumers will try to 

consult other alternatives to fulfill their needs, sometimes regardless of current attitude towards 

the source. 
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The third major research stream of PM-related information seeking literature can be 

characterized by its focus on the effect of the DTC messages on consumers' attitudes and how 

DTC drives consumers to search for information about PMs or how it is considered an 

information source itself. For example, in a study that examined the effect of DTCA on the 

selection of PM-related information sources and types of information sough, Rothkopf et al. 

(2003) found that 43% of respondents were more likely to seek for more information about their 

health or about the medication itself after they have exposed to an advertisement about PMs. 

Finding suggest also that doctors, pharmacists, nurses, reference books, and the Internet were the 

most used sources of information. As for type of information sought, most participants reported 

they were looking for information about side effects.  

In another work about the effect of DTCA on the selection of PMs related information 

sources, Liu et al. (2005) employed theories of planned behavior and self-efficacy to identify 

predictors of intentions and behaviors to seek medications information from physicians, 

pharmacists, and the Internet among 486 osteoarthritic patients' after exposure to DTCA. To 

establish temporal relationship between intention and behavior, the study consisted of 2 self-

administered mail surveys, whereby 454 of the respondents to the first survey were exposed to 

ads about arthritis prescription medicines and completed the second wave after 6 weeks from 

conducting the first wave. The researchers examined the following variables as predictors of 

intention to seek information from the three sources: attitude toward behavior, subjective norm, 

perceived difficulty, self-efficacy, controllability, self-identity, intention, and eight control 

variables (attitude toward DTCAs of arthritis medication, age, sex, ethnicity, education, use of 

antiarthritic medicines, use of gastric medicines, and osteoarthritis pain). To assess actual seeking 
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behavior from the three sources, controllability, intention, self-efficacy, exposure to ads, and the 

eight control variables were examined as predictors. 

Findings from the study indicate that attitude toward information seeking behavior, self-

identity, attitude toward DTCAs of medication, and osteoarthritis pain were positive predictors of 

intention to seek medications information. On the other hand, intention to seek medication 

information and osteoarthritis pain were positive predictors of behavior. Specifically, self-identity, 

subjective norm, and attitude toward behavior were the strongest predictors of intention to seek 

information from physicians, pharmacists, and the Internet respectively. Intention was the 

strongest positive predictor for behavior to seek PMs related information across all sources after 

exposure to DTCA. 

 

Theoretical Framework 

Johnson's (1997) Comprehensive Model of Information Seeking (CMIS) will be the main 

theoretical framework for the proposed study, hence, will guide focus of review in the next 

section. 

The CMIS presented in Figure 1 takes a multifaceted approach in studying consumers' 

information seeking as it considers both cognitive and social aspects of this behavior. While the 

cognitive aspects are represented by demographics and direct experience factors, the social 

aspects are recognized through considering the information carrier factors as one of the systems 

that makes up social surroundings. Rains (2008) believes that among all theories and models that 

aim to explain and predict information-seeking behavior, the CMIS is the only model that “gives 

a great deal of consideration to the potential importance of the communication medium” (p. 4). 

The CMIS was originally developed to explain women selection and use of a particular 

communication medium (a magazine) to acquire health information, specifically, cancer-related 
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information (Johnson, 1993; Johnson and Meischke, 1993a; Johnson, 1997). It also has been 

empirically tested within organizational context (Johnson, Donohue, Atkin, & Johnson, 1995). 

The model is grounded in the central premise of uses and gratifications approach 

(Blumler & Katz, 1974; Rubin, 1986), which asserts that people actively select and use 

communication media to achieve goals. Johnson and Meischke (1993a) assert that the model 

combines different components that have been examined within three theoretical perspectives 

pertaining to health behaviors and media use. These three theoretical perspective are: the health 

belief model (Rosenstock, 1974), uses and gratifications theory (Rubin, 1986), and a model of 

media exposure and appraisal (Johnson, 1983). 

The main and obvious advantage of the CMIS is its ability to predict individuals’ 

perceptions of, and thereafter uses of media for health information seeking through the 

examination of a number of factors. It differs from other models of health information seeking in 

its capability in addressing the causal factors related to information seeking and selection of 

sources. The model contains three primary classes of variables: antecedents; information carrier 

factors; and information seeking actions. The first primary class of variables, the antecedents, 

encompasses four different types of factors that could predict an individual’s perception of a 

medium’s utility and, in turn, his or her information seeking behavior; two are grouped under the 

label “background factors” and they relate to demographic & socioeconomic factors and 

individuals' direct experience with the health topic under investigation, and another two are 

grouped together under the label “personal relevance factors” and they relate to salience or 

personal significance of the information and beliefs or one’s sense of efficacy to manage health 

topic under investigation. 
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According to Johnson (1997), these antecedents are drawn heavily from the health belief 

model (HBM) of Rosenstock (1974) and the Transtheoretical Model of behavioral change TM of 

Prochaska and DiClemente (1983). 

 

 

The second primary class of variables, information carrier factors, encompasses two 

aspects: perceptions of information carrier characteristics and perceptions of information carrier 

utility. In the CMIC, the perceptions of the information carrier characteristics along with the 

antecedents directly predict the perceptions of the information carrier utility, and in turn, 

information carrier characteristics and utility, determine information-seeking actions. That is, 

individuals who possess specific background and personal relevance factors, and have positive 

perceptions of information source characteristics will perceive it to have greater utility, which in 

turn will increase the scope and depth of the use of source under investigation. The perceptions 

of a medium or a source’s utility is concerned with what individuals associate to sources around 
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Figure 1: The CMIS. Source: Johnson, J. D. (1997, p. 34). 
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them in terms of usefulness and, thereafter shape their perceptions and the nature of the specific 

intentions to seek information from existing sources. 

Finally, the actual use of a particular source for information seeking represents the third 

primary class of variables in the CMIC. 

The CMIS has been tested partially or fully and produced consistent results that support 

the capability of the model in explaining information seeking behavior across diverse contexts 

(e.g., Johnson and Meischke, 1993a; Johnson, Donohue, Atkin, and Johnson, 1995; Johnson, 

1997; Kelly, Andrews, Case, Allard, and Johnson, 2007; Rains, 2007, 2008; Holtgräfe and Zentes, 

2012). For instance, Johnson and Meischke (1993a) examined the CMIC on a sample of 366 

adult women in an attempt to predict their mammography use and cancer-related information 

seeking. According to them, the model resulted in an excellent fit to the data received. However, 

the information carrier factors were more strongly associated with information seeking actions 

than the health-related antecedents as the antecedents had an extremely low explanation of the 

perception of the information carrier utility, and eventually, information seeking actions. The 

reason was that the antecedents--experience, salience, and beliefs--were purely health-related 

factors. Accordingly, Johnson and Meischke (1993a) suggested that models that attempt to 

examine information seeking from mass media should focus on purely communicative factors 

rather than health related factors. 

Research studies that have been conducted afterward utilizing the CMIS took into 

consideration Johnson and Meischke's (1993a) suggestion and tended to give more attention to 

communication factors rather than health related factors. Kelly et al. (2007), for instance, utilized 

the CMIS as a theoretical framework to examine the influence of a number of cultural and 

psychosocial factors on participants' intentions to test for hereditary cancer, need for help, and 
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amount of help needed with information seeking for decision making about genetic testing for 

hereditary cancer. Another study by Rains (2007) has been conducted drawing from uses and 

gratifications theory and the CMIS to examine the relationship between perceptions of traditional 

information sources and use of the Internet to acquire health information related to cancer. Also, 

Holtgräfe & Zentes (2012) utilized the CMIS along with other theoretical approaches to identify 

and examine factors influencing the use of the Internet for non-prescription drug information 

seeking with much attention given to the utility and the perceived credibility of the medium. 

Like several other health information seeking models, one of the major criticisms of the 

CMIS pertains to its linearity. Johnson (1997) acknowledges this limitation by stating that 

“currently, the CMIC does not specify the nature of feedback loops that might be associated with 

one particular linear sequence of information seeking” (p. 118). This statement implies that 

efforts to eliminate this weakness are being undertaken and may see light soon. 

To summarize, the CMIC postulates that information seeking actions are directly driven 

by the perceptions of the source characteristics and the source utilities, which are influenced by 

the person's demographic background, direct experience with the disease (i.e., cancer), his or her 

beliefs, and the salience or importance of the information about the disease to that person.  

Drawing from the CMIS and related literature, this study will examine the influence of a 

number of variables on the perceptions and actual use of a number of offline and online sources 

to seek PMs related information among university students. These variables are reviewed and 

discussed in detail in the following section. 

 

Predictors and Outcomes of PMIS 

As illustrated above, the CMIS contains three primary classes of variables: antecedents; 

information carrier factors; and information seeking actions. The following is a review of 
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variables that will be examined in this study as they represent the CMIS categorization of factors 

that could influence university students’ perceptions and actual use of online information sources 

for PMs related information seeking.  A number of research questions are proposed at the end of 

this chapter. 

Antecedents to information seeking focus on the imperatives that motivates people to 

seek answers to questions and shape their perceptions about the usefulness of information 

sources (Johnson et al., 1995). To assess individuals’ predisposition to search for information and 

their perception of health information sources, the CMIS utilizes two primary types of 

antecedents from uses and gratifications and HBM perspectives: background factors 

(demographics and experience) and personal relevance factors (salience and beliefs). 

 

Background Factors 

Several key consumer's demographic and socioeconomic characteristics and factors 

associated with personal experiences have been identified and explored by scholars within the 

motivational/psychological approach to information search behavior. Research studies have 

examined several demographic and socioeconomic factors such as age, education level, gender, 

race, and income to understand their relationships with individuals' information seeking behavior. 

More recent studies have shown that age, gender (female), race, and education predict 

differential use of various health information resources. The following is a review of some 

demographic and socioeconomic variables that attracted more research attention than others 

including illustrating how they were associated with consumers information seeking behavior 

and how this study postulates their influence on university students online information seeking 

about PMs related information. In this review, the focus will be on gender, race, and income level 

as they are well suited to this study context and objectives and knowledge as an experience factor. 
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Gender represents one of the demographic characteristics of consumers that has been 

examined by numerous of scholars to detect its effect on consumers’ behavior in general and 

more specifically in their information seeking behavior. It has long been an important factor used 

by marketers to distinguish between market segments (Schiffman & Kanuk, 2007). Research 

suggest that females and males differ in how they search and process information (Schiffman & 

Kanuk, 2007). 

Females are likely to engage in a detailed and thorough examination of product 

information considering both personally relevant information and information relevant to others, 

whereas males are selective information processors, focusing only on more personally relevant 

information (Meyers-Levy and Maheswaran, 1991). An explanation for that was provided by 

Barber et al. (2009) as they believe that females are more likely to be influenced by culture and 

stereotyping, and hence, tend to conform to social pressures as they are guided by interpersonal 

affiliation, whereas males are taught to be independent thinkers and to assert themselves, which 

in turn encourage them to pursue goals having personal consequences only. 

Pew report indicates that 75% of females use the Internet in comparison with 73% of 

males. Although there is little difference in the proportion of men and women who use the 

Internet, females are significantly more likely than males to seek online for health information as 

about 64% of them search online for health-related information in comparison with 57% of 

males (Fox & Jones, 2009). These figures were even more assured with the most recent findings 

from the 2010 Pew survey show that 65% of women and 53% of men report having ever looked 

online for information about health or medical issues (Fox 2011). 

Females are also significantly more likely than males to look online for information about 

prescription or over-the-counter drugs as about 50% of them do so in comparison with 40% only 
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of males (Fox & Jones, 2009). Most studies find that women are more likely to use the Internet 

for a variety of health-related purposes (Andreassen et al., 2007; Flynn et al. 2006; Ybarra and 

Suman 2006). 

Research studies findings indicate that race influence health information seeking both in 

terms of degree and direction. For instance, according to Pew report, Whites were found more 

likely than African Americans or Hispanics to look online for information about prescription or 

over-the-counter drugs (Fox & Jones, 2009). DeLorme et al. (2010) have also examined Anglo 

and Hispanic Americans evaluation and use of PM-related information sources. Findings indicate 

that Hispanics are more likely to rely on doctors, Internet advertising sources, television (TV), 

and DTCA, while Anglos frequently rely more on health-related websites such as WebMD and 

health care professionals. In terms of their perceptions of the usefulness of information from 

sources, the study found that Hispanics evaluate TV news stories and TV advertising as more 

useful than Anglos, and evaluate DTCA more positively and with less skepticism than Anglos. 

Another background factor that may predict perception and use of information sources 

for health information seeking is income, which is one of the socioeconomic characteristics of 

individuals. According to Pew report, Internet users in households making $50,000 or more a 

year are significantly more likely than those making less than $30,000 to look online for 

information about prescription or over-the-counter drugs (Fox & Jones, 2009). DeLorme et al. 

(2011) find that only income was a significant and positive predictor of degree of prescription 

drug information seeking. However, the finding contradicts Kim and King (2009) who found 

higher income consumers engaged in less seeking than did lower income consumers. Thus, this 

study also proposes that university students with high household income are more likely to 
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perceive the Internet as a useful source to seek information about PMs than students with low 

household income. 

Aside from demographic and socioeconomic factors, another background factor that the 

CMIS proposes it has an influence on perception of information sources and information seeking 

is the person's degree of experience. Originally, the CMIS focused on individuals experience 

with disease (i.e., cancer) either personally or someone they know in their social network. 

Moreover, the CMIS identifies different stages of experience with a disease that would form the 

nature of information seeking. In this study, knowledge about PMs will represent degree of 

experience and will be adopted as one of the antecedent factors that could influence university 

students' perceptions of sources usefulness for information seeking about PMs.  

Knowledge is considered by different scholars as one of the factors that determine one's 

ability or perceived ability to search for information (Schmidt and Spreng, 1996; Hoyer and 

MacInnis, 2007). In their study, Beatty and Smith (1987) found significant relationships between 

external information seeking and a number of motivating antecedent variables. According to 

them, the findings indicate a negative relationship between information seeking and product 

knowledge. 

Also, Hoyer and MacInnis (2007) state that research findings suggest that consumers who 

already have more knowledge in their memory about product under investigation tend to search 

less than those who have less knowledge in their memory. That is, information seeking 

performed by the consumer may decrease when he or she has previous knowledge about the 

product under investigation. 

According to Urbany et al. (1989), consumers with low knowledge about a product had 

lower levels of search than those with high knowledge about a product. This somehow 



41 

 

contradicts with Beatty and Smith (1987) and Hoyer and MacInnis (2007) research findings. 

However, Schmidt and Spreng (1996) explained this finding by relating it to ones' ability. They 

believe that consumers with low knowledge may have recognized that they did not have the 

ability to engage in search activities and therefore they performed low levels of search. Another 

possible explanation of this finding can be associated with the nature of information consumers 

are looking for or the type of information needed. Thus, consumers who have more knowledge 

about a product may search for more information because they need more specific information 

about the product to make the best choice, which eventually will lead them to engage in more 

search activities than those with low knowledge. 

Moreover, Beatty and Smith (1987) believe that one effect of higher product knowledge 

is that the consumer will find it easy to process any new information offered about the product as 

they already have well-developed knowledge structures, and consequently, will be more able to 

comprehend and organize information than those with lower knowledge levels. This means that 

consumers with higher product knowledge have the ability to control the flow of information and 

they know what exactly to look for because they can compare information they are exposed to 

their well-developed knowledge structure. Hence, higher product knowledge increases one's 

ability to control information in terms of selecting what is necessary and what should be 

carefully processed. On the other hand, consumer with low product knowledge may face 

difficulty in controlling the flow of information and selecting what should and better be 

processed and hence, tend to search less and perceive information from sources as less useful. 

As cited in Grant et al. (2007), Punj & Staelin identified an inverted U-shaped 

relationship between consumer's level of product knowledge and the extent of his or her 

information search. An explanation for that was consumers with low knowledge may not engage 
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in much search activities because they are not sure what information they have to look for. On 

the other hand, consumers with high prior knowledge limit their search activity as they feel that 

further search would not offer them any more benefit. 

Knowledge of product can be subjective and objective (Hoyer and MacInnis, 2007). 

Subjective knowledge refers to how a consumer perceives what he or she knows about certain 

products relative to others, while “Objective knowledge refers to the actual information stored in 

the memory that can be measured with a formal knowledge test” (p. 212).   

In their study about the effects of prior knowledge on consumer choice processes, 

Bettman and Park (1980) assert that consumers with low knowledge tend to spend more time in 

searching than consumers with more knowledge as they need more time to evaluate attributes of 

the product in order to make a good decision. This indicates that consumers with low level of 

knowledge may perceive more risk than knowledgeable ones, and therefore, engage in more 

search activities. 

 

Personal Relevance Factors 

Two other dimensions that influence perceptions of usefulness of health information 

sources are salience and beliefs. Johnson (1997) asserts that an individual's motivation to seek 

information and the purpose of that search are effected by salience and beliefs, which both are 

factors associated with the personal relevancy of the disease. That is, the extent to which 

information related to a certain issue (i.e., prescription medications) is significant and important 

to an individual, and the individual's belief about the outcomes of information seeking, indicate 

how far he or she will be motivated to seek information. According to DeLorme et al. (2011), 

“salience has often been used interchangeably with ‘‘importance,’’ ‘‘prominence,’’ or ‘‘relevance’’ 

(p. 771). In this study, involvement is selected to reflect salience or importance of PMs related 
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information to university students, and perceived self-efficacy will represent their beliefs 

dimension. 

Scholars maintain an agreement that the extent to which something is personally relevant 

is a key factor influencing one's motives to engage in various types of activities (Hoyer and 

MacInnis, 2007) including information seeking. People usually experience considerable level of 

involvement when buying, using, or seeking for information about something that is personally 

relevant or that they believe have significant consequences or implications on their life. The 

CMIS considers salience -- perceived significance or importance of health-related information -- 

as one of the personal relevance factors that motivates a person to seek for information. Johnson 

(1997) believes that salience is equivalent to the concept of motivation as it “provides the 

underlying motive force to seek information” (p. 72). Hoyer and MacInnis (2007) assert that the 

final outcome of motivation is involvement. They also believe that involvement is one of the key 

factors that motivates consumers to search for information. Livingston (2009) posits that an 

individual's involvement in health matters reflects his or her health consciousness and indicates 

an individual's intrinsic motivation to maintain good health. 

Scholars distinguished between two types of involvement: enduring and situational. 

Enduring involvement refers to having an interest on a topic or a product for a long period of 

time, while situational involvement expresses a temporary interest in a certain topic or product 

(Hoyer and MacInnis, 2007), which may rise due to a specific need or a new event. Findings 

suggest that consumers with high situational involvement are more likely to perform greater 

information seeking while consumers with enduring involvement are more likely to read about 

certain product or service and visit websites that have related information to gain knowledge 

about the product or service on a regular basis (Hoyer and MacInnis, 2007). Zaichkowsky (1985) 
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defines involvement as “a person's perceived relevance of the object based on inherent needs, 

values and interests” (p.342).  

Beatty and Smith (1987) define involvement as “the linkage between a product or 

situation and the outcomes or consequences of the situation” (p 252). That is, involvement can be 

triggered by a situational need that has to be addressed. Other scholars link involvement with risk. 

For instance, Grant et al. (2007) believe that the level of personal involvement with a product “is 

based on the importance of that product to the consumer and reflects the level of perceived risk 

for a given consumer” (p 526). Consequently, the extent and direction of search performed by a 

consumer about a particular product, including sources utilized, is based on his or her level of 

involvement with the product. Definitions illustrated above show that salience is equivalent to 

significance or importance, and show also that importance indicates how far an individual is 

going to be involved in an issue. 

Beatty and Smith (1987) found significant relationships between external information 

search effort (number of sources consulted and type of information sought) and a number of 

motivating antecedent variables including involvement. Dholakia (2001) found that the 

consumer's tendency to seek product-related information prior to purchase is positively 

influenced by situational involvement with the product class. They assert that consumers with 

high situational involvement are more likely to perform greater pre-purchase information search 

while consumers with enduring involvement are more likely to read about certain product or 

service and visit websites that have related information to gain knowledge about the product or 

service on a regular basis. As risk considered a major determinant of involvement, consumers 

engage in more external search activity when they face riskier decisions. Uncertainty about the 

consequences of the purchasing behavior is a key component of perceived risk. 
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Chaiken (1982) believes that consumers tend to rely on heuristics processing if they have 

low level of involvement as it requires less effort in cognitive capacity than systematic 

processing. The reason behind that is their desire to achieve a decision quickly. This is consistent 

with many studies' findings that reflected a decrease in information search efforts when a 

consumer level of involvement is low and an increase in information search efforts when a 

consumer level of involvement is high. 

CMIS also posits that beliefs influence information seeking. Studies have shown that an 

individual’s beliefs in the efficacy of various medical procedures, their internal locus of control 

or feelings of self-efficacy (Johnson, 1997) are with their beliefs about the outcomes of 

information seeking or beliefs about the cost of seeking and how it may impede information 

seeking (Johnson, Donohue, Atkin, & Johnson, 1995). Recent studies have operationalized this 

factor as one's belief about the usefulness of different information sources (DeLorme et al., 2011), 

which represents a utility factor in the original CMIS rather than a belief factor. 

Case (2012) asserts that beliefs in the CMIS model do not only refer to one's beliefs 

about facts, but also about the degree of control an individual has over events and his or her self-

efficacy. That is, when a person has a strong feeling that he or she could do something to solve a 

problem, he or she will be motivated to find the means to do so, including information seeking. 

This makes perceptions of self-efficacy an important factor in the CMIS. It has been suggested 

that self-efficacy can predict one's perceptions of the utility of a particular medium (e.g., 

magazines) to provide health information and, in turn, one's information-seeking behaviors. It 

has been also suggested that Internet self-efficacy influences outcome expectations (Compeau, 

Higgins, and Huff, 1999), which may influence the perceived usefulness of the source. Rains 

(2006) believes that the importance of various types of efficacy in the CMIS “suggests that 
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perceptions of one’s Internet self-efficacy may be an important predictor of Internet use for 

medical information” (p. 3). 

Self-efficacy is defined in Bandura’s Social Cognitive theory (SCT) (formerly, Social 

Learning Theory) as “beliefs in one’s capabilities to organize and execute the courses of actions 

required to manage prospective situations” (Bandura, 1995, p. 2). According to SCT, the ability 

to utilize information communication technologies (e.g., the Internet) successfully to achieve 

desired outcomes is predicated in part by self-efficacy (Bandura, 2002). Moreover, Bandura 

(2002) asserts that individuals who demonstrate high self-efficacy expect their efforts to yield 

favorable outcomes, while those with low self-efficacy expect poor results. 

Similarly, Martocchio and Dulebohn (1994) defined self-efficacy as “the judgments an 

individual makes about his or her capability to mobilise the motivation, cognitive resources and 

course of action needed to orchestrate future performance on a specific task” (p. 358). That is, 

self-efficacy represents one's feeling or judgment about his or her capability and confidence to 

perform certain action rather than judgment or measurement of skills one literally possesses 

(Bandura, 1997; Downey, 2006).   

In addition to being one of the elements in the SCT, the concept of self-efficacy has been 

for long one of the constructs of the health belief model (HBM), which was initially developed 

by social psychologists in the Public Health Service to predict who would utilize preventive 

healthcare services such as vaccinations and chest x-rays to screen for tuberculosis (Hochbaum, 

1958). Originally, the HBM was composed of four independent constructs: perceived 

susceptibility, perceived severity, perceived benefits, and perceived barriers. Self-efficacy was 

considered among the barriers, and Rosenstock et al. (1988) proposed to add it as a separate 
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independent variable, distinct from the barriers components. Self-efficacy in HBM refers to 

confidence in one’s ability to take action. 

Research studies that have examined self-efficacy in relation to Internet use for health 

related information found a positive significant relationship between the two constructs. For 

example, Bass et al. (2006) examined the relationship between online health information seeking 

and self-efficacy among 498 newly diagnosed cancer patients. The researchers used a total of 14 

self-efficacy measures that asked participants to rate their confidence in accomplishing behaviors 

related to having cancer, including items on maintaining a positive attitude, maintaining 

independence, and managing treatment side effects. A significant relationship between level of 

Internet use and self-efficacy was found across three measures of self-efficacy: actively 

participating in treatment decisions, asking physicians questions, and sharing feelings of concern. 

Both direct users of information from the Internet (those who used Internet health information 

themselves) and indirect users (those who used information accessed by friends or family) 

exhibited higher self-efficacy on these three measures, compared with nonusers (those never 

access Internet information). 

In another study that attempted to explore the effects of Internet self-efficacy on the self-

efficacy outcome and individuals' determination to locate online health-related sites, Hong (2006) 

found that individuals who felt a high degree of Internet self-efficacy were more successful at 

locating quality health websites than those with low Internet self-efficacy. This suggests that the 

ability to find needed information on the Internet is partially a function of one's belief in his or 

her efficacy and ability to use the Internet and find needed information. 

Rains (2008) also explored the influence of Internet self-efficacy on acquiring health 

information from the Internet. Participants were asked to rate their confidence using the Web to 
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accomplish eight different tasks that are associated with online health information seeking such 

as understanding different procedures for accessing health information, using different search 

engines to gather health information, evaluating the quality of different health websites, locating 

a variety of perspectives on a health topic, finding high quality health information, locating high 

quality health websites, and learning how to use the Internet to gather health information. The 

results show that Internet self-efficacy completely mediated the relationships between desire for 

informational involvement (respondents who want to be involved in their health) and the 

perceived information seeking success. Rains (2008) concluded that it would be valuable to 

consider Internet self-efficacy in contemporary models of health information seeking like the 

CMIS, which was developed prior to the mass diffusion of the Internet. That is, the examination 

of the construct “self-efficacy” in the CMIS is very important as it can predict users’ perceptions 

and use of new communication and information technologies like the Internet as a source of 

health information. 

In general, research findings provide evidence of the important role perceived self-

efficacy may play in the perception of the Internet as useful tool to seek for health related 

information, and ultimately, the use of the Internet for this purpose. Thus, it can be assumed that 

perceived Internet self-efficacy or confidence in one's ability to search online and successfully 

find needed information is associated with users perceived usefulness of the Internet as a source 

to seek for PMs related information. 

To represent this factor, this study will consider the concept of self-efficacy to measure 

students' beliefs in their capabilities in using the Internet to seek and find PM-related information 

(Internet self-efficacy). In this context, Internet self-efficacy refers to the degree to which 

university students perceive they can independently use the Internet to find appropriate 
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information and make appropriate healthcare decisions based on their use of Web-based health 

information.  

 

Information Carrier Factors 

While the CMIS posits that the antecedents above provide the initial motivation force to 

seek for information and influence perceptions of source usefulness, it asserts that the nature of 

information seeking itself is determined by information carrier factors. In the information carrier 

dimension of the CMIS, Johnson (1997) proposed two aspects that may influence the nature of 

individuals' information seeking actions: the first focuses on factors associated with perceived 

characteristics of information carriers; and the second focuses on factors associated with 

perceived utility of information carriers. For perceived characteristics of information carriers, 

editorial tone and communication potential were considered as key factor that reflects users' 

perception of sources. Editorial tone refers to the individuals' perception of the source credibility, 

while communication potential refers to the individuals' perception of the manner in which 

information is presented in terms of style and ability to comprehend. For perceived utility of 

information carriers, perceived usefulness of the source was considered as the key factor in this 

aspect. 

This study considers perceived credibility and accessibility as information carrier 

characteristic factors that influence perceptions of a source usefulness, and, ultimately, those 

three factors: perceived credibility, perceived accessibility, and perceived usefulness of the 

source, would influence the actual use of a source for information seeking. The following is a 

review of literature on these two variables; how they have been defined, and major consistent 

findings in relation to their effect on individuals’ information seeking behavior. 
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Before delving into definitions and research findings, it is noteworthy to point out that 

researchers have investigated source credibility in different manners. The differences had not 

stem only, like many other concepts, from the contexts whereby the variable is being examined, 

but also from the different meanings that have been associated with the source of information. 

While some scholars refer to the originator of the message as the source, some other scholars 

refer to the person who communicates the message or the information as the source, and others 

refer to the medium whereby the information has been delivered as the source of information. 

As a result of the different views, perceived source credibility also has been examined in 

different ways; either as associated with the communicator who delivers the information (i.e., 

spokespersons, endorsers, officials), or as associated with the medium used to carry the 

information (i.e., newspaper, television, the Internet), or sometimes as associated with the 

content being delivered. Content has been always a common denominator of most studies that 

have attempted to study perceived source credibility. That is, in some studies, perceived 

credibility of content as delivered by a communicator is examined, and in other studies, 

perceived credibility of content as posted, communicated, or existed in a specific medium is 

investigated. Thus, the way the concept has been operationalized and measured are influenced by 

what a researcher is interested in and from what perspective he or she is looking at this variable. 

What is perceived as a source of information can mean also different things to the receivers. 

In an attempt to conceptualize sources of information in online news context, Sundar and 

Nass (2001) review of literature revealed that scholars have investigated source credibility either 

from a psychological or ontological perspective. Psychologically, the source of a communication 

is "what the receiver imagines the source to be" (p. 54) such as treating computers or a specific 

medium as sources, while ontologically, a source is defined by its function or what it does such 
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as message handlers (e.g., printers, radio engineers) and message controllers (e.g., editors, 

censors), or an internal source (e.g., the communicator originating the message) and an external 

source (e.g., the medium transmitting the message). Sundar & Nass (2001) concluded that 

senders, media, and receivers can be viewed as a source of information. 

Scholars trace back the early credibility research on media to Hovland and Weiss (1951) 

work on communication and persuasion who found that the "trustworthiness" of media 

information significantly affected acceptance of the message and change in consumer attitude. 

O'Keefe (1990) defines source credibility as "judgments made by a perceiver concerning the 

believability of a communicator" (p. 130-131). Similar to Hovland and Weiss, Johnson (1997) 

also associate credibility with trustworthiness and believes that people trust professionals more 

than media. 

Many other concepts such as perceived expertise, bias, fairness, truthfulness, accuracy, 

depth or completeness of message, prior knowledge, and message quality have been utilized as 

components to measure and assess users' perceived credibility of source be it a communicator, a 

medium, or the content itself. 

In regards to media credibility, the most commonly used dimensions by researchers to 

measure media credibility are believability, accuracy, trustworthiness, bias, and completeness of 

information posted to or delivered through the medium (Flanagin and Metzger, 2000; Eastin, 

2001; Metzger and Flanagin, 2003). For instance, in their research stream, Johnson and 

Meischke (1992; 1993a; and 1993b) have used  trustworthiness to measure perceived credibility 

of different channels of information such as friends, family, doctors, organizational, and media 

(i.e., television, newspapers, magazines) in a cancer-related information seeking context among 

general and stratified samples. Findings from their research suggest that users tended to evaluate 
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credibility of professional sources more highly than friends, family members, and the media 

when it comes to cancer information. For media, magazines and television were evaluated more 

highly in credibility than newspapers. The authors attributed the relative low evaluation of 

newspaper as credible and accurate source of information to several reasons that were mentioned 

by participants such as concerns related to media bias in news reporting, concerns about focusing 

cancer information in newspapers, and concerns associated with newspapers' focus on new 

findings that lacks scientific justifications. 

Flanagin and Metzger (2000) used a 7-point-semantic differential scale that aimed to 

measure believability, accuracy, trustworthiness, bias, and completeness of information provided 

by different media. The researchers assessed users' perception of the credibility of various 

categories of Internet information compared to similar information found in other media such as 

television and newspapers. Findings suggest that users consider the information found in the 

Internet as credible as those obtained from television, radio, and magazines, but not as credible 

as information obtained from newspapers. 

Menon et al. (2002) investigated consumers’ perceptions of the trustworthiness of online 

PM-related information after exposure to DTC prescription drug advertising and its influence on 

their information seeking. Findings suggest that consumers’ trust in PMs related information 

from traditional media sources (i.e., TV advertising, newspaper advertising, TV programs, and 

newspaper articles), their positive health status, and their negative opinions of PMs’ safety were 

significant predictors of trust in online PM-related information. According to the authors, 

consumers who have a positive view about traditional media sources such as television and 

newspapers tend to transfer their trust to new media technologies. 
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Rains (2007) draw from uses and gratifications theory and the CMIS to examine the 

relationship between perceptions of traditional information sources and use of the Internet to 

seek for cancer-related information. In particular, trust in health information from one’s health 

care provider, family, and mass media outlets was examined as predictors of Web use and the 

perceived usefulness of the information acquired from health searches. According to Rains 

(2007), users turn to the Internet due to lack of trust in their healthcare providers, or because of 

inadequate information from other traditional sources of information such as family members. 

This suggests that the perceived usefulness of the Internet as a resource of health information 

may be dependent on the quality of the patient–provider relationship. Findings also indicate that 

respondents who have low levels of trust in their health care providers were more likely to use 

the Web to search for health-related information. However, those who turned to the Web were 

less likely to perceive the information they obtained from the Internet to be useful. 

Holtgräfe & Zentes (2012) believe that ‘trustworthiness’ as a component of credibility is 

one of the proven determinants of perceived usefulness. By utilizing the framework of the CMIS 

to examine factors that influence the perceived usefulness and the preferred use of the Internet 

for non-prescription drug information seeking, the researchers measured participants' perceived 

credibility of Over the Counter (OTC) medications information found online using a 

multidimensional construct that included trustworthiness, believability, reliability, and bias. 

Findings suggest that the perceived credibility of online OTC medications information is a 

significant and positive predictor of both the perceived usefulness and the preferred use of the 

Internet as a source of OTC medications information. Furthermore, the researchers examined the 

influence of trust in heath professionals' opinion on the preferred use of the Internet as a source 
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of OTC medications information and found a significant negative relationship between these two 

constructs. 

In another study, Lemire, Paré, Sicotte, and Harvey (2008) examined factors likely to 

explain participants' reliance on the Internet as a preferred source of personal health information. 

Among other predictors, the researchers have measured the perceived credibility of the Internet 

using two items that represent credibility and trustworthiness of information available in a health 

website. Findings suggest that the use of the Internet as a preferred source of health-related 

information is directly and positively associated with individuals’ use of a web site on the 

Internet. The researchers also have examined the importance of trust participants place in 

different sources of information such as health professionals' opinion and print media sources 

and how does it influence the use of the Internet to seek for personal health information and 

found a significant positive relationship between the two constructs. 

Besides perceived credibility, perceived accessibility of a source is another information 

carrier factor that is proposed to influence perceptions of source usefulness and the ultimate use 

of a source for information seeking. Johnson (1997) believes that most individuals seek out 

information that is the most accessible and prefer easily accessible sources. Accessibility even 

overrides credibility of sources and quality when it comes to information seeking and it 

determines the usage of information from particular sources (Johnson, 1997). 

Previous research has often cited factors such as convenience, timeliness, and unmet 

needs as reasons behind reliance on the Internet for health-related information. For instance, Ho 

et al. (2009) found that convenience and availability of broad range of information were the two 

major reasons reported by patients using the Internet to seek for medications information. 

Moreover, participants tended to rely on pharmacists and relative or friends to obtain OTC 
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related information due to the convenience associated with these sources. This is consistent with 

Diaz et al. (2002) who also found that participants’ utilization of the Internet instead of their 

doctors was explained by their perception of getting advice online as more convenient and less 

expensive. 

Lee and Hawkins (2010) examined the influence of unmet needs—needs that have not 

been satisfied—of information on the reliance on the Internet to satisfy those needs among 

women with breast cancer. Findings suggest that when patients' needs of information cannot be 

met by traditional sources or sources that are original to fulfill such needs, they tend to rely on 

the Internet to satisfy their needs. Similarly, Gray, Klein, Noyce, Sesselberg, and Cantrill (2005) 

explored the perceptions of the Internet as a source to seek for health and medicine related 

information among United Kingdom (UK) and United States (US) adolescents and found that 

adolescents' unmet need or difficulty they face in locating relevant information through 

traditional sources such as health professionals is a key factor behind the positive attitudes 

toward and the reliance on the Internet to find needed health information. Moreover, convenience 

associated with the use of the Internet, in terms of being able to access it in the comfort of their 

home at any time of the day or week, is one of the major factors behind adolescents’ reliance on 

the Internet to seek for health related information. 

Holtgräfe & Zentes (2012) believe that the preferred use of the Internet as a source for 

information about medications is influenced by the degree to which other traditional sources are 

accessible to users. That is, when users have difficulty to access, for instance, their health care 

providers whenever they need them, they tend to rely on other sources such as the Internet to 

obtain needed information. Their research findings suggest a negative association between the 

accessibility of doctor supplied information and the preferred use of the Internet as a source of 
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OTC medications information. However, results from their research did not find a significant 

relationship between the accessibility of pharmacist supplied information and the preferred use 

of the Internet. 

As can be noticed, findings from these researches are consistent with the essence of 

Blumler and Katz's uses and gratifications approach, which postulates that people are goal 

oriented and they seek out media that best fulfill their needs. It is also consistent with Zipf's 

principle of least effort, which posits that “each individual will adopt a course of action that will 

involve the expenditure of the probable least average of his work – in other words, the least 

effort” (Case, 2002 p. 140). That is, seekers would utilize the most convenient way to find 

information they need. 

This study examines students’ perceived credibility and accessibility, on the concepts 

levels, as characteristics of information sources and how they influence perceived usefulness and 

actual use of information sources for PM-related information seeking. That is, it examines 

whether or not perceived usefulness of sources and actual use of sources are impacted by the 

degree of importance students attach to these characteristics; credibility and accessibility. 

As for the influence of perceived usefulness of information sources on individuals’ actual 

use of these sources, the CMIS posits determinative relationships between perceived utility of 

sources and information seeking actions (Johnson, 1997). Utility, a source factor, has been 

defined as perceived usefulness of the information provided by the medium directly to individual 

needs (Johnson and Meischke, 1993a; Johnson, Donohue, Atkin, and Johnson, 1995). Johnson 

(1997) believes that seekers select channels on the basis of its match with their needs. Perceived 

usefulness is one of the main hypotheses of the Technology Acceptance Model (TAM) proposed 



57 

 

by Davis (1989), which stipulates that the perceived usefulness associated with an information 

source constitutes an important antecedent to its use. 

Indeed, previous research has often reported that perception of source usefulness can 

explain the use of that source. For instance, in their study, Lemire et al. (2008) examined 

perceived usefulness of a health related website as a factor that may explain reliance on the 

Internet as a preferred source of personal health information. Findings from their study suggest 

that perceived usefulness is the main factor associated with use of the site as a preferred source 

of information. 

DeLorme et al. (2011) also examined perceived usefulness of information sources in 

attempt to identify factors influencing sources selection. To measure perceived usefulness of 

information sources, participants were asked to rate 20 different sources adopted from previous 

health and drug information–seeking studies using a series of 5-point scales ranging from 1 (not 

at all useful) to 5 (very useful). Findings suggest that the use of the Internet sources was 

significantly predicted by perceived source usefulness and no health factor emerged as a 

significant predictor of the use of Internet source. 

Diaz et al. (2002) explored perceived usefulness of different sources of medical 

information among 512 patients and found that patients both using and not using the Internet for 

health information seeking have ranked physician or nurse as the most useful source of health 

information. The Internet was ranked as the second most useful source by participants who use 

the Internet, while those not using the Internet have ranked television news as the second most 

useful source. That is, perceived usefulness of the source is directly associated with its use.  
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Information Seeking Behaviors  

The CMIS posits that users' information seeking actions are directly determined by 

information carrier factors; perceived carrier or source characteristics and utility. Therefore, it 

defines information seeking as “the purposive acquisition of information from selected 

information carriers” (Johnson, 1997, p. 26). A number of scholars have also furnished literature 

with several definitions of the concept of information seeking. For example, Atkin (1973) 

describes information seeking as active efforts to obtain specific information outside of the 

normal patterns of exposure to mediated and interpersonal sources. Wilson (2000) defines it as 

“the purposive seeking for information as a consequence of a need to satisfy some goal. In the 

course of seeking, the individual may interact with manual information systems (such as a 

newspaper or a library), or with computer-based systems (such as the World Wide Web)” (p. 49). 

Case (2002) defines information seeking as “a conscious effort to acquire information in 

response to a need or gap in your knowledge” (p. 5).  

Other scholars have focused on the direction of seeking such as Engel et al. (1995) who 

define information seeking as “the motivated activation of knowledge stored in memory or 

acquisition of information from the environment” (p. 182). This means that consumers usually 

engage in two main types of information search. First, a consumer starts scanning his or her 

internal memory for relevant information on the product and its alternatives. Second, if no 

relevant information is found in the internal memory, the consumer searches for information 

externally from different resources such as personal, commercial, public, and experiential 

sources (Michman et al., 2003). In general, people search for information they need about 

products or services by utilizing internal and external resources before they make a choice. 
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As for health information seeking, Lambert and Loiselle, (2007) define it as “ways in 

which individuals go about obtaining information, including information related to their health, 

health promotion activities, risks to one's health and illness” (p. 1008). Similarly, Warner and 

Procaccino (2004) define health information seeking as “a process of seeking information needed 

for personal decision-making related to health and medical issues” (p. 711). 

According to the CMIS, this acquisition of information can be depicted through two 

dimensions: scope and depth of information seeking. Scope of information seeking is concerned 

with the sources users are likely to turn to in order to search for needed information, while depth 

of information seeking is concerned with the types of information users look for about subject 

under investigation. This study measures the scope of seeking students perform to obtain 

information in an attempt to depict their actual use of sources for PM-related information seeking. 

To summarize, the CMIS identifies three primary classes of factors in an attempt to 

explain information seeking behavior. These classes of factors include antecedent factors (i.e., 

demographics, experience, salience, and beliefs), information carrier factors (i.e., characteristics 

and utilities of information sources), and information seeking actions. Drawing on the CMIS 

framework, this study considers a total of 13 independent variables in an attempt to assess how 

far they impact the following two dependent variables (a) university students' perceived 

usefulness of online sources for PM-related information seeking, and (b) university students' 

actual use of online sources to seek for information about PMs. 

First, to predict the first dependent variable; university students' perceived usefulness of 

sources for PM-related information seeking, the study will assess the following eight 

independent variables: 1) gender, 2) race, and 3) income as (demographics and socioeconomic 

factors); 4) knowledge about PM as an (experience factor); 5) involvement as a (salience factor); 
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6) Internet self-efficacy as a (belief factor); 7) perceived credibility; and 8) perceived 

accessibility as (information carrier characteristics factors). 

Second, to predict the second dependent variable; university students' actual use of 

sources to seek for information about PMs, the study will assess the following three independent 

variables: 1) perceived usefulness of online sources as a (utility factor), 2) perceived credibility; 

and 3) perceived accessibility as (information carrier characteristics factors). 

As can be noticed, the variable “perceived usefulness of sources” acts first as a dependent 

variable, and then as an independent variable. The proposed model is illustrated in Figure 2. 

  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The conceptual analytical model of the study 

Perceived usefulness of 

sources for PM-related 

information 

 

Actual use of sources for PM- 

related information 

Perceived Credibility  

 

Internet Self-efficacy
 

Income 
 

Gender 
 

Race 
 

Involvement with PMs 
 

Knowledge of PMs 
 

Perceived Accessibility  

 



61 

 

Research Questions 

Predicated on the above literature review and the CMIS propositions, five research 

questions were set forth for examination in this study. As shown below, the five research 

questions explore main sources university students use to seek for PM-related information, 

factors influencing their preferences, types of information they seek about PMs, main concerns 

about PM-related information found online, and how they verify PM-related information they 

find through online sources.  

   

Research Question 1: 

What are the main offline sources that university students use to search for PM-related 

information? What factors influence students’ preferences for offline sources of PM information? 

 

Research Question 2: 

What specific types of online sources do university students use to search for PM-related 

information? What factors influence students’ preferences for specific online sources of PM 

information? 

 

Research Question 3: 

What specific types of information about prescription medications do university students 

search for online? 

 

Research Question 4: 

What are university students’ main concerns about prescription medication information 

they find online and how do they address these concerns? 

 

Research Question 5: 

How do university students verify the reliability of prescription medications information 

they find through online sources? 
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CHAPTER 3 

METHODOLOGY 

 
This chapter discusses the methodology that was used to achieve the study objectives 

including research design, sampling, selected method and instrument, measurements and items 

utilized for the constructs, and statistical procedures that were utilized to assess validity of 

measures and address research questions. 

 

Research Design 

This study employed a cross-sectional survey design to explore prescription medication 

information seeking of university students and the factors affecting their information seeking 

behaviors. 

  

Sampling 

Participants were recruited through undergraduate and graduate college courses at the 

Florida State University. Instructors in different colleges were contacted by the researcher to 

assist in encouraging students to access the online survey and participate in the study by offering 

extra credit as an incentive. Since the study is exploratory in nature, a convenience sampling, 

which is often used for exploratory research (Dumont, 2008), was selected as a method to recruit 

participants.  

A priori power analysis was performed to determine the adequate sample size for this 

study. The total sample size needed for multiple regressions was calculated using an estimated 

effect size (ƒ2), significance alpha level (α), desired power, and number of predictors to be 

examined.  

Based on previous research findings (e.g., DeLorme et al., 2011), and following Cohen’s 

(1988) conventions for effect sizes (i.e., small R2 = .02; moderate R2 = .15; and large R2 = .35)  
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where ƒ2 = R2/1-R2, this study aims to detect a medium effect size (ƒ2 =.12) of CMIS predictors 

on university students’ perceived usefulness and use of online sources for PM-related 

information.   

After logging the estimated effect size into G*Power, a free online tool that performs 

power analysis for several types of statistical tests, the power analysis revealed that in order for 

an effect of this size (ƒ2 =.12) to be detected with 95% power and significance level (α) set at .05 

using 8 predictors to conduct a number of multiple linear regression tests, a minimum of 198 

participants were required for this study (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Power analysis output 

 

Data Collection 

Data were collected using an online self-administered survey questionnaire created on 

Qualtrics, an online survey tool. A link to the online survey was either emailed to potential 
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participants or posted by instructors on their Blackboard course sites. Blackboard is a course 

management system used by students and instructors to communicate university-related 

information such as course information, assignments, grades, and announcements.  

The decision to utilize an online survey questionnaire for data collection was made based 

on several considerations: the nature of the target population (the sample), the purpose or the 

objectives of the study, and the administrative dimensions. First, the target sample consists of 

college students who were likely to have access to and already use the Internet for several 

purposes. Moreover, an online survey has greater reach and also allows participants to respond at 

their convenience, anonymously and confidentially (Bates & Cox, 2008). Studies have found that 

internal validity threats were minor when anonymity of the participants was ensured, especially 

with topics that touch on sensitive behaviors (Bates & Cox, 2008). 

Online questionnaires are also easier to administer typically cost less (McMorris, Petrie, 

Catalano, Fleming, Haggerty, & Abbott 2009), ensure higher response rate, and facilitates 

quicker response compared to mailed surveys (Kiernan, Kiernan, Oyler, & Gilles, 2005).  

 

Development and Pretesting of Study Instrument 

Prior to launching the survey, a pre-test of the study instrument was conducted. A total of 

50 students in Florida State University were contacted and given a link to the online 

questionnaire to get feedback about the clarity of the questions and the ease by which 

respondents could complete the survey. The questionnaire was then revised according to results 

of this pre-test. Responses were also used to assess the reliability of study scales and to evaluate 

the appropriateness of the planned statistical tests and data analysis. Previous research 

recommend a minimum of 30 representative participants from the population of interest as 

adequate for a pilot study (Johanson & Brooks, 2010 p.399). 



65 

 

Responses for the pretest were gathered between April 19 and April 25, 2013. To check 

for clarity and ease, participants were asked to give their comments about the survey and how to 

improve it. The amount of time needed to complete the entire questionnaire ranged from six to 

16 minutes, with a mean duration of nine minutes, which represented a reasonable survey com-

pletion time. The majority of participants in the pretest believed that the questionnaire was well 

designed and easy to understand. However, some participants complained about the rank order 

format questions and the difficulty of dealing with them – thus adjustments were made to ac-

commodate these concerns. All measures were checked for reliability and were found to have 

acceptable internal consistency (α > 0.70). 

After making all above necessary modifications to the research’s instrument, testing its 

flow, and obtaining the official change approval from the IRB office at the FSU (Appendix D), 

the official collection of participants’ responses was initiated during summer semester after 

school break. The official online survey began on June 03, 2013 and remained active until July 

30, 2013. 

 

Measures 

This study examined two main variables of interest: the main sources university students 

use for PM-related information and the perceived usefulness of these information sources. In 

addition to these, four categories of antecedents factors and two information carrier factors in the 

CMIS were examined: 1) gender, 2) race, and 3) income as (demographics and socioeconomic 

factors); 4) knowledge about PMs as an (experience factor); 5) involvement with PMs as a 

(salience factor); 6) Internet self-efficacy as a (belief factor); 7) perceived credibility, and 8) 

perceived accessibility as (information carrier characteristics factors).   
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Three additional variables and their relationship to PM information source use were also 

evaluated: 1) perceived usefulness of online sources as a (utility factor), 2) perceived credibility, 

and 3) perceived accessibility as (information carrier characteristics factors). The following 

section illustrates how these variables were operationalized and measured in this study. 

 

Independent Variables 

 
Demographic and socioeconomic factors. Gender (GEN) consisted of two categories: 

female and male; race (RAC) consisted of four categories after collapsing responses: African 

American (non-Hispanic), Hispanic or Latino, White/Caucasian (non-Hispanic), and Other races; 

and income (INC) consisted of two categories after collapsing responses: Annual income less 

than $50K and annual income of $50K or more. Therefore, using dummy coding, each of these 

predictors was transformed into k-1 variables in order to include them in the statistical analysis. 

Female, White/Caucasian (non-Hispanic), and annual income of $50K or more represented the 

reference groups for each predictor. All three questions were included in the demographics 

section of the survey questionnaire. 

 
Knowledge (KG1-KG4). In this study, knowledge referred to the actual information 

stored in memory about PMs in terms of risks and benefits and how a student perceives what he 

or she knows about PMs relative to others. Knowledge of PMs was measured using a seven-item, 

7-point Likert-type summated scale (strongly disagree 1 to strongly agree 7) adopted from 

Laroche, Nepomuceno, and Richard (2010). The original measure used a seven-item, 9-point 

Likert-type scale and reported an alpha of 0.77. A principle component analysis to determine the 

validity of the scale was conducted and resulted in a decision to retain four out of the original 

seven items (See Tables 31-32 in Appendix A).  
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The resulting scale had a reliability of 0.85. (See Table 33 in Appendix B). Items used to 

measure knowledge were: 

 I know enough information about the risks and benefits of prescription meds 

 I believe my knowledge of the risks and benefits of prescription meds is strong 

 I consider myself well-informed about prescription medications risks and benefits 

 Compared with my friends and colleagues, I have a stronger knowledge of prescription 

meds 

 
Involvement (IV1-IV5). This study adopted Zaichkowsky’s (1985) definition of 

involvement, “a person's perceived relevance of the object based on inherent needs, values and 

interests” (p.342). The object in this study context referred to information related to prescription 

medications. Involvement was measured using a five-item, 7-point- semantic differential 

summated scale. The scale was originally developed and administered by Laroche et al. (2010) 

who used a five-item, 9-point-semantic differential scale. An alpha of 0.93 was reported by 

Laroche et al. (2010) for the original scale. A principle component analysis to determine the 

validity of the scale was conducted resulting in a decision to retain all five items (See Table 26 in 

Appendix A). The resulting scale had a reliability of 0.96. (See Table 34 in Appendix B). Items 

used to measure involvement were: 

 Keeping informed about the risks and benefits of prescription meds is important to me 

 Keeping informed about the risks and benefits of prescription meds is of concern to me 

 Keeping informed about the risks and benefits of prescription meds means a lot to  me 

 Keeping informed about the risks and benefits of prescription meds matters to me 

 Keeping informed about the risks and benefits of prescription meds is significant to me 

 

 



68 

 

Internet self-efficacy (SE1-SE8). Internet self-efficacy referred to perceived competence 

to perform a range of tasks associated with the Internet to locate and evaluate quality information 

related to PMs. Internet self-efficacy was measured using a eight-item, 7-point Likert-type 

summated scale (strongly disagree 1 to strongly agree 7) adopted from Rains’ (2008) scale of 

Internet self-efficacy who originally adopted it from Eastin & LaRose’s (2000) measure of 

Internet self-efficacy. An alpha of 0.93 was reported by Rains’ (2008). A principle component 

analysis to determine the validity of the scale was conducted and resulted in retaining all eight 

items (See Table 27 in Appendix A). The resulting scale had a reliability of 0.91. (See Table 35 in 

Appendix B). Items used to measure Internet self-efficacy were: 

 I feel confident using different strategies for accessing health information 

 I feel confident using different search engines to gather health information 

 I feel confident evaluating the quality of different websites that provide information 
about prescription meds 

 I feel confident finding a variety of perspectives on prescription meds 

 I feel confident finding high quality information about prescription meds 

 I feel confident understanding how search engines work 

 I feel confident locating high quality health websites that about prescription meds 

 I feel confident using the Web to find information about prescription meds 

 
Perceived credibility (PC1-PC5). The study operationalizes perceived credibility as a 

multidimensional concept consisting of believability, accuracy, trustworthiness, bias, and 

completeness. Participants were asked to indicate the degree of importance they attach to these 

dimensions when choosing sources to consult for prescription medication information. The study 

measures perceived credibility with a five-item, 5-point Likert-type summated scale (strongly 

disagree 1 to strongly agree 5). The scale was originally developed and administered by Flanagin 

and Metzger, (2000) who used a 7-point-semantic differential scale. An alpha of 0.78 was 
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reported by Flanagin and Metzger, (2000) for the original scale. A principle component analysis 

to determine the validity of the scale was conducted and resulted in a decision to retain four out 

of the original five items (See Tables 29-30 in Appendix A). The resulting scale had a reliability 

of 0.85. (See Table 36 in Appendix B). Items used to measure perceived credibility were: 

When choosing what sources to consult for prescription meds, it is important for me that… 
 

 the source provides believable information 

 the source provides accurate information 

 the source provides trustworthy information 

 the source provides complete information 

 
Perceived accessibility (PA1-PA4). The study operationalizes perceived accessibility as 

a multidimensional concept consisting of convenience in terms of ease of reach, ease of 

obtaining needed information from, availability, and cost associated with utilizing the source. 

Participants were asked to indicate the degree of importance they attach to these dimensions 

when choosing sources to consult for prescription medications. Perceived accessibility was 

measured with a four-item, 5-point Likert-type summated scale (strongly disagree 1 to strongly 

agree 5).  A principle component analysis to determine the validity of the scale was conducted 

resulting in a decision to retain all four items (See Table 28 in Appendix A). The resulting scale 

had a reliability of 0.80. (See Table 37 in Appendix B). Items used to measure perceived 

accessibility were: 

When choosing what sources to consult for prescription meds, it is important for me that… 
 

 the source is available any time I need 

 the source requires minimum efforts to obtain information from 

 the source does not involve high cost to obtain needed information 

 the source is easy to reach 
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Verification of information reliability (VR1-VR9). This scale was used to address 

research question 5 in this study, Verification of information was operationalized as the degree to 

which students apply methods to evaluate the quality of information they find online. The scale 

was measured with a nine-item, 5-point scale (1=‘‘never,’’ 2=‘‘rarely,’’ 3=‘‘occasionally,’’ 

4=‘‘often,’’ and 5=‘‘all the time.’’). Items were adopted from Metzger, Flanagin, & Zwarun 

(2003) who derived them from a number of on- and off-line sources that provide guidelines for 

evaluating the quality of online information and have been used in several studies. Metzger et al. 

(2003) reported Cronbach’s alpha of 0.92 for this scale. In this study, a Cronbach’s alpha of 0.91 

was found for this scale (See Table 38 in Appendix B). Items used to measure verification of 

information reliability were: 

When I go online to find information about prescription medications, I usually/I would... 

 Check to see if the information is current 

 Check to see if the information is complete/comprehensive 

 Consider whether the views represented are facts or opinions 

 Seek out other sources to validate the information online 

 Consider the author’s goals/objectives for posting information 

 Check to see who the author is 

 Look for a stamp of approval or recommendation 

 Check if contact information is provided for the author 

 Verify the author’s qualifications or credentials 
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Dependent Variables 

 
As mentioned earlier, the predicted variables include perceived usefulness and the actual 

use of a source for PM-information seeking. The following illustrates how each was 

operationalized and assessed in this study. 

 
Perceived usefulness (PU1-PU10). Perceived usefulness of sources has often been 

measured using a single item (e.g., Choi and Park, 2006; McAuley, 1993; DeLorme et al., 2009; 

DeLorme et al., 2010; and DeLorme et al., 2011). This study adopted the approach DeLorme et 

al. (2011) took in their study about source selection in PM-related information seeking. 

Perceived usefulness was measured using a series of 5-point scale ranging from 1 (not at all 

useful) to 5 (very useful) for ten different PM-related information sources. Participants were 

asked to rate how useful they thought each of the ten sources were in providing information 

about PMs. Each of the ten sources represents a potential PM information source category that 

groups one or more similar sources. These ten categories represent 27 different sources in total.  

 
Actual use of sources (AU1-AU10). The study utilized DeLorme et al. (2011) approach 

in their work about source selection in PM-related information seeking context. Participants were 

asked to rate how frequently they use each of the ten types of sources to find information about 

PMs using a 5-point scale with response items ranging from 1 (never use) to 5 (frequently use).  

 

 

 

 

 

 

 

 

 

 



72 

 

Table 1: Sources of prescription medications information 

 

Types of Information Sources Specific Examples 

Print media sources 1) newspaper stories, 2) magazine articles 

Broadcast media sources 3) television news stories, 4) radio news stories 

Direct-to-consumer advertising  sources 
5) newspaper ads, 6) magazine ads, 7) TV commercials, 8) 

radio commercials 

Non advertising Internet sources 9) health-related web sites such as WebMD 

Internet advertising sources 10) Internet ads, 11) drug brand web sites 

Specialized medical materials sources 

12) printed materials from drug companies, 13) printed 

materials from pharmacies, 14) package labels, 15) 

professional medical publications, 16) printed materials in 

doctors’ offices 

Nonprofessional interpersonal sources 17) family, 18) friends 

Professional interpersonal sources 19) doctors 

Other health care providers sources 20) pharmacists 

Social media sources 
21) Facebook, 22) twitter, 23) Ask.com, 24) blogs, 25) wikis, 

26) YouTube, 27) LinkedIn 

 

Statistical Analyses of Data 

The choice of statistical analyses techniques performed in this study was guided by 

several factors such as the nature of the study variables, nature and number of groups in the 

planned comparisons, and the stated research's questions. 

Both descriptive and inferential statistics were provided to describe the results of the 

study. The Statistical Package for the Social Sciences (SPSS 21.0) was used to facilitate all 

statistical analyses. First, Cronbach‘s alphas were computed to assess the reliability of measures 

(internal consistency) and principal component factor analysis was conducted to examine the 
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validity of the proposed constructs. Descriptive and a variety of inferential statistical analyses 

were used to examine the main variables of interest. Multiple regression analysis was used to 

explore the relationship of CMIS constructs and university students’ use of PM-related 

information sources and their perceived usefulness. Moreover, t-tests were conducted to detect 

patterns or significant differences in PM-related information seeking among students with 

different socio-demographic characteristics. 
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CHAPTER 4 

RESULTS 

 

Characteristics of the Sample 

A total of 384 college students accessed and started the online survey. However, only 323 

(84.1%) of them completed the entire questionnaire.  Characteristics of the study’s sample can be 

found in tables 2-4. 

The sample included 206 females (64%) and 117 (36%) males. The majority of the 

respondents (67%) identified themselves as White or Caucasian (non-Hispanic), followed by 

Hispanic or Latino (14%), then African American (11%). Smaller percentages of participants 

identified their race as Asian American (2%), Asian/Pacific Islander (1%), American 

Indian/Native American (1%), or Other (4.3%). The average age of participants was 23.75 years 

(SD = 7.02), ranging from 17 to 63 years, and a median and mode of 21 years. After collapsing 

respondents’ ages in groups, slightly less than (53%) ranged between 21 and 24 years, followed 

by those who are less than 20 years (26.9%), then those who are 31 years and older (11.5%), and 

(8.7%) ranged between 25 and 30 years. The majority of the respondents reported their marital 

status as single (91%), followed by married (7.5%), and divorced (1.5%). The annual household 

income was less than $20,000 for (33.8%) of respondents, ranging from $20,000 to $34,999 for 

(13.3%) of respondents, ranging from $35,000 to $49,999 for (9.6%) of respondents, ranging 

from $50,000 to $64,999 for (3.7%) of respondents, ranging from $65,000 to $79,999 for (7.1%) 

of respondents, and $80,000 or more for (32.5%) of respondents. 
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Table 2: Demographic characteristics of study sample (n = 323) 

         Characteristics                                                n % 

Gender    

Male 117 36% 

Female 206 64% 

Race   

American Indian/Native American 2 .6% 

African American (non-Hispanic) 36 11.1% 

Asian American 5 1.5% 

Asian/Pacific Islander 4 1.2% 

Hispanic or Latino 45 13.9% 

White/Caucasian (non-Hispanic) 217 67.2% 

Other 14 4.3% 

Age Groups   

Less than 20 Years 87 26.9% 

21 - 24 Years 171 52.9% 

25 - 30 Years 28 8.7% 

31 Years and Older 37 11.5% 

Mean: 23.75   

Age Range: 17 – 63 years   

Std. Deviation: 7.026   

Annual Household Income   

$19,999 or less 109 33.7% 

$20,000 - $34,999 43 13.3% 

$35,000 - $49,999 31 9.6% 

$50,000 - $64,999 12 3.7% 

$65,000 - $79,999 23 7.1% 

$80,000 or more 105 32.5% 

 

Prescription Medication Use and Information Seeking 

Over 75% of respondents (75.5%) reported that they have been given a prescription to 

take a medication by a licensed physician or health care provider within the past 12 months; the 

remaining 24.5% indicated that they have not (Table 3). More than fifty-seven percent of 
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respondents (57.6%) indicated that they have searched for information about prescription 

medications either for themselves or in behalf of someone else during the past six months. 

Almost one-third of the participants (27.9%) reported that they have searched for information 

about prescription medications but not during the past six months, and the remaining (14.6%) 

indicated that they have not searched for information about prescription medications ever (Table 

4). When stratified by gender, females were found to search for PM-related information more 

than males. Slightly more than 62.5% of females reported searching for PM-related information 

either for themselves or in behalf of someone else during the past six months in comparison with 

less than 49% of males (Table 5). 

 

Table 3: History of prescription medications of study sample  

                                                Characteristic      n % 

Have been given a prescription to take a medication by a licensed physician or 

health care provider within the past 12 months? 
   

Yes 244 75.5% 

No 79 24.5% 

 

Table 4: History of searching for information about prescription medications of study sample 

                                                Characteristic      n % 

In the past 6 months, have you searched/asked for information about pre-

scription medications either for yourself or in behalf of someone else? 
  

Yes -- only for my self 142 44.0% 

Yes -- only in behalf of someone I know 8 2.5% 

Yes - both for myself and in behalf of someone I know 36 11.1% 

Did not search for PMs information in the past 6 months 90 27.9% 

have not searched for information about PMs, ever 47 14.6% 
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Table 5: History of searching for information about prescription medications by gender 

                                                Characteristic  
 Males  Females  Total 

 n %  n % n % 

In the past 6 months, have you searched/asked for information about pre-

scription medications either for yourself or in behalf of someone else? 

     

  

Yes -- only for my self  39 33.3%  103 50% 142 44.0% 

Yes -- only in behalf of someone I know  3 2.6%  5 2.4% 8 2.5% 

Yes - both for myself and in behalf of someone I know  15 12.8%  21 10.2% 36 11.1% 

Did not search for PMs information in the past 6 months  39 33.3%  51 24.8% 90 27.9% 

Have not searched for information about PMs, ever  21 18%  26 12.6% 47 14.5% 

Total  117 36%  206 64% 323 100% 
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Main Analysis 

This part of this chapter addresses research questions using appropriate descriptive and/or 

inferential statistics.  

 

Research Question 1 

What are the main offline sources that university students use to search for PM-related 

information? What factors influence students’ preferences for offline sources of PM information? 

 
To address RQ1, both descriptive and inferential statistics were calculated. Specifically, 

descriptive statistics were used to address the first part, while inferential statistics were used to 

address the second. 

Table 6 presents the main offline sources university students perceived as most useful for 

seeking PM-related information. The sources perceived as most useful were: doctors (91.4%) 

followed by pharmacists (84.4%), specialized medical materials (74.1%), non-professional 

interpersonal sources (53.9%), print media sources (42%), broadcast media sources (34.4%), and 

lastly direct-to-consumer sources (25%). 

 

Table 6: Participants’ ranking of most useful offline sources for PM-related information seeking 
 

Source n % 

Professional interpersonal sources (Doctors) 295 91.4% 

Other healthcare provider sources (Pharmacists) 273 84.4% 

Specialized medical materials 240 74.1% 

Non-professional interpersonal sources (family, friends) 174 53.9% 

Print media sources 137 42.5% 

Broadcast media sources 111 34.4% 

Direct-to-consumer sources 81 25.1% 
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On the other hand, the offline sources students most frequently used to seek for PM-

related information were: doctors (66.2%) followed by pharmacists (39%), specialized medical 

materials (24.1%), non-professional sources (21.9%), broadcast media sources (8.9%), print 

media sources (5.9%), and direct-to-consumer sources (5.9%). Table 7 shows the percentages of 

respondents who used each source type. 

 

Table 7: Participants’ ranking of most used offline sources for PM-related information seeking 
 

Source n % 

Professional interpersonal sources (Doctors) 214 66.2% 

Other healthcare provider sources (Pharmacists) 126 39.0% 

Specialized medical materials 78 24.1% 

Non-professional interpersonal sources (family, friends) 71 21.9% 

Broadcast media sources 29 8.9% 

Print media sources 19 5.9% 

Direct-to-consumer sources 19 5.9% 

 

To address the second part of RQ1, a series of regression analyses were conducted to 

determine factors that influence students’ (1) perceived usefulness of different offline sources of 

prescription medications information, and (2) actual use of offline sources for PM-related 

information seeking. Tables 8-9 summarize the results.  

The perceived credibility of professional interpersonal sources (i.e., doctors) significantly 

predicted its perceived usefulness (β = 0.285, p < 0.001). The overall model to predict perceived 

usefulness of professional interpersonal sources was significant (F(8, 281) = 2.55, p = 0.01; R² = 

0.068; Adj. R² = 0.041).  

Perceived credibility also emerged as a significant predictor for perceived usefulness of 

other health care provider sources (pharmacists), (β = 0.227, p < 0.001). The overall model to 
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predict perceived usefulness of other healthcare provider sources was also significant (F(8, 293) 

= 2.57, p = 0.01; R² = 0.066; Adj. R² = 0.040).  

Two variables emerged as positive significant predictors of perceived usefulness of 

specialized medical materials sources; involvement with prescription medications (β = 0.178, p < 

0.001), and Internet self-efficacy (β = 0.171, p < 0.001). Students who exhibited high levels of 

involvement with PMs and Internet self-efficacy tended to perceive specialized medical materials 

sources as more useful for PM-related information seeking. The overall model to predict 

perceived usefulness of professional interpersonal sources was significant (F(8, 289) = 3.93, p < 

0.001; R² = 0.098; Adj. R² = 0.073).  

For perceived usefulness of non-professional interpersonal sources (family, friends), 

Internet self-efficacy (β = -0.144, p < 0.05) and gender (female) (β = 0.133, p < 0.05) emerged as 

significant predictors. However, the overall model to predict perceived usefulness of non-

professional interpersonal sources was not significant (F(8, 310) = 1.56, p > 0.05; R² = 0.039; 

Adj. R² = 0.014). Perceived usefulness of broadcast media sources was significantly predicted by 

perceived credibility (β = -0.162, p < 0.05) and race (African American) (β = 0.151, p < 0.05). 

The overall model to predict perceived usefulness of broadcast media sources was significant 

(F(10, 297) = 2.08, p < 0.05; R² = 0.066; Adj. R² = 0.034).  

No significant predictors were found for perceived usefulness of print media sources. 

Finally, perceived usefulness of direct-to-consumer advertising sources was significantly 

predicted by perceived credibility (β = -0.270, p < 0.01) and accessibility (β = 0.156, p < 0.05). 

The overall model to predict perceived usefulness of direct-to-consumer advertising sources was 

significant (F(8, 302) = 2.88, p < 0.05; R² = 0.059; Adj. R² = 0.034). 
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Table 8: Regression for predicting perceived usefulness of offline sources for PM-related information 

Dependent variables  Predictors Beta Tolerance VIF 
Adjusted 

R
2
 

       
Professional interpersonal  Perceived credibility .285** .478 2.09 .041 

sources (i.e., doctors) (n = 290)  R
2
= .068, df = 8, MS = 1.18, F = 2.55, p =.01     

       

Other healthcare provider  Perceived credibility .227** .479 2.08 .040 

sources (i.e., pharmacists) (n = 302)  R
2
= .066, df = 8, MS = 1.99, F = 2.57, p =.01     

       
Specialized medical materials  Involvement with PMs .178** .837 1.19 

.073 
 sources (n = 298)  Internet self-efficacy .171** .822 1.21 

  R
2
= .098, df = 8, MS = 4.08, F = 3.93, p <.001     

       Non-professional interpersonal  Internet self-efficacy -.144* .814 1.22 
.014 sources (n = 319)  Gender (Female) .133* .940 1.06 

  R
2
= .039, df = 8, MS = 1.61, F = 1.56, p >.05     

       
Broadcast media sources  Perceived credibility -.162* .486 2.05 

.034 
             (n = 308)  Race (African American) .151* .926 1.08 

  R
2
= .066, df = 10, MS = 2.64, F = 2.08, p <.05     

       
Print media sources  No significant predictor; p >.05     

            (n = 311)       

       
Direct-to-consumer advertising   Perceived credibility -.270** .480 2.08 

.034 
sources (n = 311)  Perceived accessibility .156* .547 1.82 

  R
2
= .059, df = 8, MS = 2.88, F = 2.37, p <.05     

 

* p<.05. ** p<.01. 
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Second, to detect factors that influence students’ actual use of offline sources for PM-

related information seeking, a series of regression analyses examining relations between actual 

use of each of the above seven offline source types and the predictor variables are reported. Table 

9 summarizes the results. 

Actual use of professional interpersonal sources (i.e., doctors) was significantly related to 

perceived credibility (β = 0.313, p < 0.001) and perceived usefulness of this information source 

(β = 0.144, p < 0.05). Those who perceive credibility as an important characteristic of 

information sources and perceive professional interpersonal sources as more useful tended to use 

professional interpersonal sources more frequently. The overall model to predict actual use of 

professional interpersonal sources was significant (F(3, 286) = 10.90, p < 0.001; R² = 0.103; Adj. 

R² = 0.093).  

The perceived usefulness of other healthcare providers (pharmacists) as a source of PM-

related information emerged as the only significant predictor (β = 0.320, p < 0.001) of its use by 

students. The overall model to predict actual use of other healthcare provider sources was 

significant (F(3, 298) = 11.82, p < 0.001; R² = 0.106; Adj. R² = 0.097).  

Similarly, actual use of specialized medical materials sources was significantly predicted 

by perceived usefulness of these sources (β = 0.382, p < 0.001). The overall model to predict 

actual use of professional interpersonal sources was also significant (F(3, 294) = 17.93, p < 

0.001; R² = 0.150; Adj. R² = 0.142).  

For actual use of non-professional interpersonal sources (family, friends), perceived 

usefulness of the same sources type (β = 0.510, p < 0.001) also emerged as a significant predictor. 

The overall model to predict actual use of non-professional interpersonal sources was significant 

(F(3, 315) = 37.86, p < 0.001; R² = 0.265; Adj. R² = 0.258). Actual use of broadcast media 
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sources was significantly predicted by perceptions of the credibility (β = -0.247, p < 0.001) and 

perceived usefulness of broadcast media sources (β = 0.426, p < 0.001). The overall model to 

predict actual use of broadcast media sources was significant (F(3, 304) = 32.46, p < 0.001; R² = 

0.243; Adj. R² = 0.235).  

Actual use of print media sources was significantly predicted by perceived credibility (β 

= -0.196, p < 0.001) and perceived usefulness of this information source (β = 0.416, p < 0.001). 

The overall model to predict actual use of print media sources was significant (F(3, 307) = 27.25, 

p < 0.001; R² = 0.210; Adj. R² = 0.203).  

Finally, actual use of direct-to-consumer advertising sources was significantly predicted 

by both perceived credibility (β = -0.214, p < 0.01) and perceived usefulness of direct-to-

consumer advertising sources (β = 0.399, p < 0.001). The overall model to predict actual use of 

direct-to-consumer advertising sources was significant (F(3, 307) = 29.33, p < 0.001; R² = 0.223; 

Adj. R² = 0.215). 
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Table 9: Regression for predicting actual use of offline sources for PM-related information  

Dependent variables  Predictors Beta β Tolerance VIF 
Adjusted 

R
2
 

       
Professional interpersonal   Perceived credibility .313** .542 1.84 

.093 
sources (i.e., doctors) (n = 323)  Perceived usefulness .144* .565 1.77 

              R
2
= .103, df = 3, MS = 8.98, F = 10.90, p <.001     

       

Other healthcare provider  Perceived usefulness .320** .944 1.05 .097 

sources (i.e., pharmacists)           
(n = 323) 

 
R

2
= .106, df = 3, MS = 10.62, F = 11.82, p <.001     

       
Specialized medical materials  Perceived usefulness .382** .980 1.02 .142 

sources (n = 323)  R
2
= .150, df = 3, MS = 17.11, F = 17.33, p <.001     

       Non-professional interpersonal  Perceived usefulness .510** .995 1.00 .258 

sources (n = 323)  R
2
= .265, df = 3, MS = 27.02, F = 37.86, p <.001     

       
Broadcast media sources  Perceived credibility -.247** .596 1.75 

.235 
             (n = 323)  Perceived usefulness .426** .980 1.02 

  R
2
= .243, df = 3, MS = 24.88, F = 32.46, p <.001     

       
Print media sources  Perceived credibility -.196** .583 1.71 

.203 
             (n = 323)  Perceived usefulness .416** .993 1.00 

  R
2
= .210, df = 3, MS = 18.21, F = 27.25, p <.001     

       
Direct-to-consumer sources  Perceived credibility -.214* .542 1.84 

.215 
             (n = 323)  Perceived usefulness .399** .951 1.05 

  R
2
= .223, df = 3, MS = 19.60, F = 29.33, p <.001     

 

* p<.05. ** p<.01. 
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Research Question 2 

What specific types of online sources do university students use to search for PM-related 

information? What factors influence students’ preferences for specific online sources of PM 

information? 

 
Similar approaches were used to address RQ2; both descriptive and inferential statistics 

were calculated.  

Table 10 presents the specific online sources that university students perceived as the 

most useful sources of PM-related information. The main sources students perceived to be the 

most useful were: non-advertising Internet sources (70%), followed by Internet advertising 

sources (32.8%), and social media sources (23%). 

 

Table 10: Participants’ ranking of most useful online sources for PM-related information 
 

Source n % 

Non-advertising Internet sources 226 70.0% 

Internet advertising sources 106 32.8% 

Social media sources 74 23.0% 

 

On the other hand, results revealed that the most frequently used online sources of PM-

related information were non-advertising Internet sources (27.6%), followed by Internet 

advertising sources (9.9%), and social media sources (6.5%). Table 11 shows the frequency and 

percentages of respondents using each source type. 
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Table 11: Participants’ ranking of most used online sources for PM-related information  
 

Source n % 

Non-advertising Internet sources 89 27.6% 

Internet advertising sources 32 9.9% 

Social media sources 21 6.5% 

 

To address the second part of RQ2, a series of regression analyses were conducted to 

detect factors that influence students’ (1) perceived usefulness of online sources of prescription 

medication information, and (2) actual use of online sources for PM-related information seeking.  

Results of the regression analyses examining the relationship between perceived 

usefulness of each of the above three online sources and the predictor variables are reported in 

Table 12.  

Perceived usefulness of non-advertising Internet sources were significantly predicted by 

Internet self-efficacy (β = 0.208, p < 0.001). Those with high levels of Internet self-efficacy 

tended to perceive non-advertising Internet sources as more useful. The overall model to predict 

perceived usefulness of professional interpersonal sources was significant (F(8, 301) = 2.71, p < 

0.01; R² = 0.067; Adj. R² = 0.043).  

For perceived usefulness of Internet advertising sources, involvement with PMs emerged 

as a significant predictor (β = 0.134, p < 0.05). Higher involvement or experience with 

prescription medications influenced perceptions of the usefulness of Internet advertising sources. 

The overall model to predict perceived usefulness of Internet advertising sources was also 

significant (F(8, 299) = 3.10, p < 0.01; R² = 0.077; Adj. R² = 0.052).  

Three variables emerged as significant predictors of perceived usefulness of social media 

sources: perceived credibility (β = -0.348, p < 0.001), perceived accessibility (β = 0.259, p < 
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0.001), and race (Others) (β = 0.205, p < 0.001). Students who attached more importance to 

credibility tended to perceive social media sources as less useful for PM-related information 

seeking. Moreover, those who attached more weight to accessibility perceived social media 

sources as useful. The overall model to predict perceived usefulness of professional interpersonal 

sources was significant (F(10, 298) = 4.44, p < 0.001; R² = 0.130; Adj. R² = 0.101).  
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Table 12: Regression for predicting perceived usefulness of online sources for PM-related information  

Dependent variables  Predictors Beta Tolerance VIF 
Adjusted 

R
2
 

       
Non-advertising Internet   Internet self-efficacy .208** .810 1.23 .043 

sources (n = 310)  R
2
= .067, df = 8, MS = 3.06, F = 2.71, p <.01     

       

Internet advertising sources  Involvement with PMs .134* .845 1.18 .052 

(n = 308)  R
2
= .077, df = 8, MS = 4.55, F = 3.10, p <.01     

       
Social media sources  Perceived credibility  -.348** .477 2.09 

.101 (n = 309)  Perceived accessibility .259** .548 1.82 

  Race (Others) .205** .916 1.09 

  R
2
= .130, df = 10, MS = 5.99, F = 4.44, p <.001     

       * p<.05. ** p<.01. 
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Table 13 summarizes the results of regression analyses run to examine the relationship 

between actual use of each type of online source and the predictor variables.  

Actual use of non-advertising Internet sources was significantly predicted by perceived 

credibility (β = -0.143, p < 0.05), perceived accessibility (β = 0.163, p < 0.05), and perceived 

usefulness of this information source (β = 0.437, p < 0.001). Those who perceived credibility as 

an important characteristic of information sources tended to use non-advertising Internet sources 

less frequently than other sources. Moreover, those who considered accessibility as an important 

characteristic of information sources tended to use non-advertising Internet sources more 

frequently. Similarly, those who perceive non-advertising Internet sources as more useful tended 

to use these types of sources more frequently. The overall model to predict actual use of non-

advertising Internet sources was significant (F(3, 306) = 27.26, p < 0.001; R² = 0.211; Adj. R² = 

0.203).  

Three factors emerged as significant predictors of the use of Internet advertising sources. 

Those who perceived credibility as an important characteristic of information sources tended to 

use Internet advertising sources less frequently than other sources (β = -0.232, p < 0.001). 

Moreover, those who considered accessibility as an important characteristic of the information 

source tended to use Internet advertising sources more frequently (β = 0.130, p < 0.05). Similarly, 

those who perceived Internet advertising sources as useful for PM-related information seeking 

tended to use this sources type more frequently for PM-related information seeking source (β = 

0.504, p < 0.001). The overall model to predict actual use of non-advertising Internet sources 

was significant (F(3, 304) = 45.14, p < 0.001; R² = 0.308; Adj. R² = 0.301). 

Finally, actual use of social media sources was significantly predicted by both perceptions 

of credibility (β = -0.175, p < 0.01) and perceived usefulness of social media sources (β = 0.638, 
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p < 0.001). The overall model to predict actual use of social media sources was significant (F(3, 

305) = 92.02, p < 0.001; R² = 0.475; Adj. R² = 0.470). 
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Table 13: Regression for predicting actual use of online sources for PM-related information  

Dependent variables  Predictors Beta Tolerance VIF 
Adjusted 

R
2
 

       
Non-advertising Internet  Perceived credibility  -.143* .565 1.76 

.203  sources (n = 323)  Perceived accessibility .163* .564 1.77 

  Perceived usefulness .437** .975 1.02 

  R
2
= .211, df = 3, MS = 26.40, F = 27.26, p <.001     

       
Internet advertising sources  Perceived credibility  -.232** .574 1.74 

.301 (n = 323)  Perceived accessibility .130* .577 1.73 

  Perceived usefulness .504** .982 1.01 

  R
2
= .308, df = 3, MS = 34.00, F = 45.14, p <.001     

       
Social media sources  Perceived credibility  -.175** .530 1.88 

.470 
(n = 323)  Perceived usefulness .638** .916 1.09 

  R
2
= .475, df = 3, MS = 47.87, F = 92.02, p <.001     

       * p<.05. ** p<.01. 
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Research Question 3 

What specific types of information about prescription medications do university students 

search for online? 

 
To address RQ3, students were asked to indicate the types of PM-related information they 

most frequently search for online. The most sought information about PM were those related to 

adverse effects or side effects (84%), followed by information related to warnings and 

precautions (82%), dosing (73%), price/cost (68%), drug interactions (52%), and information 

related to alternative brands of PMs (47%). Table 14 presents the percentages of respondents 

seeking each type of PM-related information. 

 

Table 14: Participants’ ranking of most sought information about PMs  
 

Information type n % 

Adverse effects or side effects 271 84% 

Warnings and precautions 266 82% 

Dosing (e.g., directions for use) 235 73% 

Price/cost 219 68% 

Drug interactions 169 52% 

Alternative brands 151 47% 

Active ingredients 134 41% 

Customer ratings/comments/reviews 116 36% 

General description such as color, strength, shape 70 22% 

Contraindications 69 21% 

Use of devices related to certain medications (e.g., inhalers) 64 20% 

Manufacturer 42 13% 

Other 6 2% 
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Research Question 4 

What are university students’ main concerns about prescription medication information 

they find online and how do they address these concerns? 

 
To address RQ4, students were asked whether or not they have any concerns about 

information on prescription medications found in the Internet and to specify these concerns. 

About 65% of participants reported that they have concerns. Even when stratified by gender, the 

percentages of those who have concerns remained approximately the same. Table 15 summarizes 

the results.  

 

Table 15: Participants’ having concerns about PM-related information found online 
 

 Male  Female  Total 

 n %  n %  n % 

Yes 77 66%  133 65%  210 65% 

No 40 34%  73 35%  113 35% 

Total 117 100%  206 100%  323 100% 

 

Out of the 210 students who indicated that they have concerns about prescription 

medications information found online, about 140 (66.6%) specified in writing the nature of these 

concerns. Only 105 (75%) of these concerns were related to PM information found online. 

Across all inputs, four key themes appeared to be central to concerns of PM-related information 

found online. These are: concerns that revolve around trustworthiness of information and 

information sources (47%), followed by concerns related to the accuracy of information (26%), 

concerns related to the objectiveness of information found online (25%), and concerns related to 

information load (2%). The concerns about trustworthiness revolved around both the information 

posted and the information sources. Table 16 summarizes the findings. 
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Participants raised concerns about the reliability or credibility of information being 

posted online: (1) by non-professionals or people who are not experts and who can post any 

information without regulations, or (2) by pharmaceutical companies whose main aim is to 

promote and sell medications. As for objectiveness, the vast majority of students who pointed out 

this concern believed that many online sources contain biased information because they are 

getting paid to promote a specific medication. Accuracy revolved around the presence of 

incorrect and incomplete information in many online sources. 

 

Table 16: Participants’ concerns about PM-related information found online  

Information type n % 

Trustworthiness of information/information sources 50 47% 

Accuracy of information  27 26% 

Objectiveness of information 26 25% 

Information load  2 2% 

Total 105 100% 

 

Participants pointed out a number of recommendations and tactics that they believe would 

help address and overcome these concerns. These are: consumer education, consulting multiple 

online sources, asking professional interpersonal sources (doctors, pharmacists) about 

information found online, checking sponsors/moderators of a site to see if there are any 

competing interests, and consulting only trusted and credible non-advertising websites. 
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Research Question 5 

How do university students verify the reliability of prescription medication information 

they find through online sources? 

 
 To address RQ5, participants were asked to report the degree to which they verify PM- 

related information they obtained from online sources in terms of accuracy, authority, objectivity, 

currency, and coverage.  

Results indicate that participants verified PM-information they found online by: (1) 

considering whether the views represented are facts or opinions (76.2%), (2) seeking out other 

online sources to validate the information (74.6%), (3) checking to see if the information is 

complete/comprehensive (73.7%), (4) checking to see if the information is current (69.4%), and 

(5) looking for a stamp of approval or recommendation (57.9%). On average, participants 

adopted 3 of these methods to verify PM information they found online (M = 3.6, SD = .093). 

Table 17 summarizes the results.  

A series of preliminary analyses were conducted to detect any specific patterns or 

differences in relation to verifying online information across collected demographic 

characteristics of university students. When results were stratified by gender, four of these nine 

verification methods of online information appeared to be applied more by females than males, 

while three of them were applied more by males than females. Table 18 summarizes the results.  
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Table 17: Participants’ verification styles applied to PM-related information found online (n=323) 
 

When I go online and find information about prescription 

medications, I usually... 
             n % 

Consider whether the views represented are facts or opinions 246 76.2% 

Seek out other sources to validate the information online 241 74.6% 

Check to see if the information is complete/comprehensive 238 73.7% 

Check to see if the information is current 224 69.4% 

Look for a stamp of approval or recommendation 187 57.9% 

Consider the author’s goals/objectives for posting information 173 53.6% 

Check to see who the author is 162 50.2% 

Verify the author’s qualifications or credentials 161 49.9% 

Check if contact information is provided for the author 102 31.6% 

 

Table 18: Participants’ verification styles applied to PM-related information found online - stratified by 
gender 
 

When I go online and find information about prescription 

medications, I usually... 

Males  Females 

n %  n % 

Consider whether the views represented are facts or opinions 90 76.9%  156 75.7% 

Seek out other sources to validate the information online 82 70.1%  159 77.2% 

Check to see if the information is complete/comprehensive 82 70.1%  156 75.7% 

Check to see if the information is current 72 61.5%  152 73.8% 

Look for a stamp of approval or recommendation 57 48.7%  130 63.1% 

Consider the author’s goals/objectives for posting information 68 58.1%  105 51.0% 

Check to see who the author is 59 50.4%  103 50.0% 

Verify the author’s qualifications or credentials 61 52.1%  100 48.5% 

Check if contact information is provided for the author 38 32.5%  64 31.1% 

 

A series of independent samples t-tests were conducted to examine whether male and 

female significantly differed with regard the verification methods they applied. The test revealed 

a statistically significant difference between females and males across three of the methods.  
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First, females were significantly more likely to check if the PM information they found 

online was current (t = -2.08, df = 218.0, p < .05). Females (M = 3.92, SD = 1.12) reported 

significantly higher levels of applying this method than did male students (M = 3.62, SD= 1.26).  

Second, a statistically significant difference between females and males (t = -2.201, df = 

321, p < .05) was found in how frequently they seek out other sources to validate the information 

online. Females (M = 4.11, SD = 1.06) reported significantly higher levels of applying this 

method than did males students (M = 3.83, SD= 1.18).  

Third, females were significantly more likely to look for a stamp of approval or 

recommendation for the site (t = -2.792, df = 321, p < .01). Females (M = 3.66, SD = 1.18) 

reported significantly higher levels of applying this method than did males students (M = 3.26, 

SD= 1.31).  Tables 19 and 20 summarize the results. 

  

Table 19: Means and standard deviations of males and females for significantly different verification 

methods 

 

When I go online to find information about prescription 

medications, I usually/I would... Gender N Mean 
Std. 

Deviation 

Std. Error 

Mean 

Check to see if the information is current 
Male 117 3.62 1.264 .117 

Female 206 3.92 1.121 .078 

Seek out other sources to validate the information online 
Male 117 3.83 1.184 .109 

Female 206 4.11 1.065 .074 

Look for a stamp of approval or recommendation 
Male 117 3.26 1.314 .121 

Female 206 3.66 1.186 .083 

 

 

 

 

 



98 

 

Table 20: Independent Samples Test for significantly different verification methods 

 

When I go online to find information about 

prescription medications, I usually/I would... 

Levene's Test for 

Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2-

tailed) 
Mean Diff. 

Std. Error 

Diff. 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Check to see if the 

information is current 

Equal variances 

assumed 
5.850 .016 -2.158 321 .032 -.294 .136 -.561 -.026 

Equal variances not 

assumed 
  -2.088 218.09 .038 -.294 .141 -.571 -.016 

Seek out other sources to 

validate the information 

online 

Equal variances 

assumed 
1.415 .235 -2.201 321 .028 -.283 .128 -.535 -.030 

Equal variances not 

assumed 
  -2.137 220.71 .034 -.283 .132 -.543 -.022 

Look for a stamp of approval 

or recommendation 

Equal variances 

assumed 
3.183 .075 -2.792 321 .006 -.399 .143 -.680 -.118 

Equal variances not 

assumed 
  -2.715 221.41 .007 -.399 .147 -.689 -.109 
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CHAPTER 5 

DISCUSSION 

 

 Despite growing concerns about the quality of information on the web, the number of 

individuals seeking health information online is steadily increasing. This is particularly 

concerning given the potential negative effects that may occur as a result of following poor 

quality or misleading online medical information. Relatively few studies, for example, have 

examined where young adults look for health information and little information exists about their 

use of the Internet as a source for prescription medication information.  

The primary goal of this study was to explore the main sources university students use for 

PM-related information, the types of PM-related information mostly sought by university 

students, concerns about PM-related information they find online, and how they verify obtained 

information. The study also sought to determine the factors that influence perceptions of the 

usefulness and actual use of sources for PM-related information seeking. 

To achieve the overall purpose of the proposed study, five research questions were set 

forth for investigation. This chapter presents a discussion of the main findings of the study 

according to the ordering of research questions, an illustration of the limitations of the study, and 

recommendations for future research. 

 

Main Findings 

More than fifty-seven percent (57.6%) of participants in this study indicated that they 

have searched for information about PMs either for themselves or in behalf of someone else 

during the past six months. While results of this study cannot be generalized to a larger 

population, these provide further evidence of growing trends in PM-related information seeking. 

The Pew Internet and American Life project found that 37% of online health information seekers 
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looked for medication information in 2006 (Fox, 2006) and about 45% in 2008 (Fox & Jones, 

2009). More specifically, only about 38% of young adults in the age group between 18 and 29, 

searched for information about prescription and non-prescription medications in 2008 (Fox & 

Jones, 2009).  

Students were asked to indicate what sources they actually used for PM-related 

information out of ten different source types. On average, students used 2.67 types of sources. 

Results also indicate that students relied on only a few sources, with three quarters of them 

reporting that they relied on three sources or less, and a vast majority (94%) of them reported 

relying on five source types or less. DeLorme et al. (2011) suggest that reliance on few sources 

may reflect a reaction to information overload. It may also indicate limitations in human 

information processing capacity. Bettman (1979) believes that this limited capacity to process 

information affects the strategies that are possible for consumers to use when making choices. 

One of the strategies could be the reliance on few information sources in order to cope with the 

limited processing capacity.  Figure 4 shows percentage of students and number of sources they 

use.  

 
Figure 4: Average number of sources used  
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One of the main findings of this study that is consistent with previous research findings is 

the heavy reliance on professional interpersonal sources (doctors), other healthcare providers 

(pharmacists), and specialized medical materials as main sources for PM-related information. 

More than 66% and 39%, of university students reported doctors and pharmacists, respectively, 

as their most frequently used sources when seeking for information related to PMs. Among all 

offline and online sources, the first two were ranked the first and second most used sources, 

while specialized medical materials were ranked the fourth most used types of sources (24.1%) 

next to non-advertising Internet sources (27.6%).  

The study reinforced findings from earlier studies and recent ones as well. Morris et al. 

(1987) and Morris et al. (1992) reported physicians, pharmacists, and printed materials from the 

physician's office or from the pharmacy (specialized medical materials) as top sources for PM-

related information. In general, reliance on health professional sources for PM-related 

information is not surprising -- physicians and pharmacists were also reported as top sources by 

recent studies such as Rothkopf et al. (2003), Kim (2005), DeLorme et al. (2007), Narhi and 

Helakorpi (2007) Ho, Ko, & Tan (2009), and Pohjanoksa-Mäntylä et al. (2011). 

Non-advertising Internet sources (i.e., health-related web sites such as WebMD) were 

ranked as the most used online sources (27.6%) and the third most used among all sources, both 

offline and online. On the other hand, Internet advertising sources (9.9%) ranked as the second 

most used online source and the sixth most used source among all types of sources, both offline 

and online. Social media sources (6.5%) ranked as the eighth most used sources among all types 

of sources, both offline and online.  

It is particularly noteworthy that despite the increasing popularity of social media 

sources, few university students are using these to seek for PM-related information. Table 21 
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shows ranking of the most used sources of PM-related information including both online and 

offline sources.  

 

Table 21: Participants’ ranking of most used sources for PM-related information seeking – all sources 
combined  
 

Source n % 

Professional interpersonal sources (i.e., doctors) 214 66.2% 

Other healthcare provider sources (i.e., pharmacists) 126 39.0% 

Non-advertising Internet sources 89 27.6% 

Specialized medical materials 78 24.1% 

Non-professional interpersonal sources  (i.e., family, friends) 71 21.9% 

Internet advertising sources 32 9.9% 

Broadcast media sources 29 8.9% 

Social media sources 21 6.5% 

Print media sources 19 5.9% 

Direct-to-consumer sources 19 5.9% 

 

While the results of this study are consistent with many previous studies overall, it was 

not consistent with DeLorme et al.’s (2011) findings which ranked the most frequently used 

sources of PM-information in the following order: Internet advertising sources (i.e., Internet ads 

and drug brand websites), followed by professional interpersonal sources (i.e., doctors and 

pharmacists), specialized medical materials, and non-advertising Internet sources (i.e., health-

related websites like WebMD). Differences in findings may be inferred from the fact that 

participants in DeLorme et al.’s (2011) study ranged in age from 18 to 99 years, with an average 

age of 53 years (SD =16.4 years), and the study did not stratify rankings of sources by age group. 

For the current study, the average age of participants was 23.75 years (SD = 7.02 years) majority 

of whom were younger than 30 years old (88.5%). DeLorme et al.’s (2011) findings are more in 

line with Ho, Ko, & Tan’s (2009) study which found that participants between 31 and 50 years 
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were more likely than those in other age groups to use the Internet for prescription medication 

information. On the other hand, Narhi and Helakorpi (2007) found that participants between 15 

and 29 years were less likely than participants in other age groups to use the Internet as their 

main source for prescription medication information.  

Overall, the top three sources ranked as the most useful sources for prescription 

medication information were: doctors (91.4%), pharmacists (84.4%), and specialized medical 

materials (74.1%). On the other hand, the online information sources: non-advertising Internet 

sources (70%), Internet advertising sources (32%), and social media sources (23%), were ranked 

as the fourth, the sixth, and the ninth, respectively, in terms of its perceived usefulness for PM-

related information seeking. Table 22 shows ranking of usefulness of sources regardless of 

whether these were offline or online. 

 

Table 22: Participants’ ranking of most useful sources for PM-related information seeking - all 
sources combined 
 

Source n % 

Professional interpersonal sources (i.e., doctors) 295 91.4% 

Other healthcare provider sources (i.e., pharmacists) 273 84.4% 

Specialized medical materials 240 74.1% 

Non-advertising Internet sources 226 70.0% 

Non-professional interpersonal sources (i.e., family, friends) 174 53.9% 

Internet advertising sources 106 32.8% 

Broadcast media sources 111 34.4% 

Print media sources 137 42.5% 

Social media sources 74 23.0% 

Direct-to-consumer sources 81 25.1% 

 



104 

 

Overall, and in line with previous findings, this study found that perceived usefulness had 

a direct and positive relationship with the actual use of both offline and online sources of PM-

related information. However, inconsistencies in the ranking of some sources across usefulness 

and actual use imply that some predictors that were examined in this study may have various 

degrees of influence on either perceived usefulness or actual use of each source type. This leads 

us to discuss the second parts of research questions one and two that focused on identifying the 

factors that influence students’ perceived usefulness and actual use of both offline and online 

sources for PM-related information seeking.  

Except for income and knowledge about PMs, all other antecedent factors examined in 

this study -- either background factors (i.e., gender and race) or personal relevance factors (i.e., 

involvement with PMs and Internet self-efficacy) and information carrier characteristics (i.e., 

perceived credibility and perceived accessibility) -- were found to have statistically significant 

relationships with perceived usefulness of some information source types. On the other hand, all 

three predictors; namely: information carrier characteristics (i.e., perceived credibility and 

perceived accessibility) and information carrier utilities (i.e., perceived usefulness of information 

source) were found to have statistically significant relationships with the actual use of some 

information sources. The influence of each predictor on the dependent variables of interest is 

discussed next.  

 

Background Factors 

Gender. Overall, more females reported seeking for PM-related information compared to 

males. This study found that 62.5% of females reported searching for PM-related information 

either for themselves or in behalf of someone else during the past six months compared to 49% 

of males (Table 5). In particular, about half (50%) of the females looked for PM-related 
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information for themselves, compared to only 33.3% of the males. This finding is consistent with 

most research, which reported that females are significantly more likely than males to seek for 

health information in general (Fox & Jones, 2009). The most recent findings from the 2010 Pew 

survey reveals that 65% of women and 53% of men reported having ever looked online for 

information about health or medical issues (Fox 2011). Females are also significantly more likely 

than males to look online for information about prescription or over-the-counter drugs as about 

50% of them do so in comparison with 40% only of males (Fox & Jones, 2009). Most studies 

have also reported that women are more likely to use the Internet for a variety of health-related 

purposes (Andreassen et al., 2007; Flynn et al., 2006; Ybarra and Suman 2006). 

In this study, gender was a significant and positive predictor of one variable only – 

perceived usefulness of non-professional interpersonal sources – a type of source that includes 

family and friends. Barber et al. (2009) contend that females are more likely than males to 

conform to social pressures as they are guided by interpersonal affiliation. This may be one 

explanation why non-professional interpersonal sources like families and friends were perceived 

by females as more useful sources of PM-related information. 

 

Race. A great majority of students who reported seeking PM information on the Internet 

identified themselves as White/Caucasians (69.3%), followed by Hispanics or Latinos (14.5%), 

African Americans (8.6%), and other race/ethnicities (7.5%; American Indian/Native American, 

Asian American, and Asian/Pacific Islander). In their study, Fox & Jones (2009), found that most 

online information seekers of PM related information were White (48%), followed by African 

Americans (37%), and Hispanics (36%). 

As for perceptions of usefulness, African-Americans (β = 0.151, p < 0.05) were 

statistically more likely to perceive broadcast media sources (i.e., TV and radio news stories) as 
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useful compared to other participants of other races (Table 8). On the other hand, American 

Indian/Native Americans, Asian Americans, and Asian/Pacific Islanders (β = 0.205, p < 0.001) 

were statistically more likely to perceive social media sources as useful compared to other racial 

groups (Table 12). Table 23 shows perception of sources usefulness stratified by race. 

 

Table 23: Participants’ perception of source usefulness for PM-related information– stratified by race 
 
 

Source Others 
African 

Americans 
Hispanic 
or Latino 

Whites 

Professional interpersonal sources (i.e., doctors) 79% 88.2% 90% 93.7% 

Other healthcare provider sources (i.e., pharmacists) 72% 82.8% 82.9% 86.5% 

Specialized medical materials 66.6% 80% 73.8% 74% 

Non-advertising Internet sources 64% 75% 63.4% 71% 

Non-professional interpersonal sources (family, friends) 68% 47.2% 47.7% 54.6% 

Internet advertising sources 47.8% 40% 35.7% 29.3% 

Broadcast media sources 52% 53% 33.3% 29.5% 

Print media sources 52% 51.4% 38.1% 40.7% 

Social media sources 44% 26.4% 27.5% 19% 

Direct-to-consumer advertising sources 32% 27.3% 23.8% 24.2% 

 

These findings are interesting given the fact that there are only a few research studies that 

have examined the impact of race on perceptions of information source usefulness. DeLorme et 

al. (2010) found that Hispanics evaluate TV news stories (part of broadcast media sources in this 

study) and TV advertising (part of direct-to-consumer advertising sources) as more useful than 

Whites. Finer-grained analyses of ethnic/racial differences in perceptions of source usefulness 

and actual source selection are certainly worth exploring particularly with regard to prescription 

medication information. 
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Income. Annual income had little or no impact on perceptions of usefulness of any 

offline or online sources of PM information. This is not surprising given the homogeneity of the 

student sample and the limited variability in socioeconomic (i.e., income and education) status.  

Nevertheless, this may be worth exploring with a more representative sample given 

evidence from previous research of the effects of income on PM information seeking. Several 

previous research studies have found a significant positive relationship between socioeconomic 

factors (i.e., income) and perceived usefulness of non-advertising Internet sources and 

professional interpersonal sources for PM-related information (DeLorme et al., 2011) or between 

income and actual use of sources (e.g., Fox & Jones, 2009; DeLorme et al., 2011) for health and 

PM-related information seeking respectively. A few studies – e.g., Kim and King (2009) – have 

also reported that higher income consumers engaged in less health-related information seeking 

than lower income consumers.  

 

Personal Relevance Factors 

Knowledge of PMs. This study examined knowledge of PMs as a predictor of perceived 

usefulness of information sources, which to the knowledge of the researcher, has not been 

examined previously. The findings indicate that knowledge of PMs has no significant influence 

on participants’ perceived usefulness of any offline or online information source examined in the 

study. Both those students with high and low knowledge of PMs reported no differences in their 

perceptions of the usefulness of any source of PM-related information. Again, the homogeneity 

of the sample limited the ability to detect significant variability on this construct. 

 

Involvement with PMs. To the knowledge of the researcher, involvement with PMs has 

not been examined previously as a predictor of perceived usefulness of sources for PM-related 
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information seeking as well. The results of this study indicated that involvement with PMs was 

found to be significantly and positively related to perceived usefulness of two types of sources of 

PM information: specialized medical materials and Internet advertising sources. That is, students 

who reported higher levels of involvement with PMs were more likely to perceive these two 

sources types as useful than those students who reported lower levels of involvement with PMs.  

As illustrated earlier, scholars have distinguished between two types of involvement; 

situational and enduring. Although no statistical evidence to support this explanation, the positive 

evaluation of these two sources may reflect these two different types of involvement. Those 

students who positively evaluated Internet advertising sources may be characterized as having an 

enduring involvement and perhaps they are more likely to read about PMs and visit websites that 

have related information to gain knowledge about it on a regular basis, while those who 

positively evaluated specialized medical materials sources may be characterized as having a 

situational involvement and perhaps their involvement with PMs was triggered by a situational 

need that has to be addressed, which can be inferred from this preference of this “specialized” 

information source type. Additional analyses of involvement types and their influences on 

perceptions of source usefulness are certainly worth exploring particularly with regard to 

prescription medication information. 

The Elaboration Likelihood Model (ELM) may provide another explanation of why 

involvement plays a significant role in the perceptions of particular sources of information. ELM 

(Petty. Cacioppo, and Goldman, 1981) suggests that there are two main routes that the receiver of 

a message chooses or may be induced to process information through: the central route and the 

peripheral route. On the one hand, the central route represents processing information in a critical 

way, considering arguments carefully, and weighing them against what is already known about 
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the subject when the individuals are highly involved with the arguments and when they have a 

high level of ability to process the arguments. On the other hand, the peripheral route represents 

processing information in a much less critical way when the individuals hold lower level of 

involvement or processing ability. Specialized medical materials and Internet advertising sources 

may appeal to more individuals requiring more specific information, suggesting a higher level of 

involvement overall. 

 

Internet self-efficacy. Previous research studies suggest that when individuals have 

confidence in their abilities to use the Internet, they are more likely to perceive benefits from 

using it for the intended purpose.  

This study finds Internet self-efficacy to be significantly and positively related to 

perceived usefulness of specialized medical materials (an offline source) and non-advertising 

Internet sources. The influence of Internet self-efficacy on perceived usefulness of non-

advertising Internet sources, which was ranked the third source in terms of usefulness, is 

consistent with previous research studies.  

Internet self-efficacy was also found to be significantly but negatively related to 

perceived usefulness of non-professional interpersonal sources. This indicates that as one’s 

confidence in the ability to use the Internet for health-related information seeking increases, 

perceptions about the usefulness of non-expert interpersonal sources decreases. These findings 

emphasize the importance of information literacy and Internet self-efficacy in helping overcome 

barriers to health information seeking. At the same time, this is critical to enhancing individuals’ 

ability to access more appropriate sources for prescription medication.  

Feufel and Stahl (2012) assessed qualitative differences in technical skills, cognitive 

strategies, and attitudes toward online health information among skilled and less-skilled online 
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health information seekers. The authors observed that both skilled and less-skilled information 

seekers lack basic skills for accessing high quality health-related information. In particular, 

although both skilled and less-skilled health information seekers had doubts in the quality of 

online health-related information, their doubts and concerns about information quality 

disappeared once they access a website. Feufel and Stahl (2012) also found that concerns about 

the quality of online information among the less-skilled users were mainly due to their low self-

efficacy particularly with regard to navigating vast amounts of information. Moreover, both 

skilled and less-skilled information seekers tended to terminate their seeking session once they 

find the first piece of information that satisfies their intentions of searching regardless of the 

quality of that piece of information.  

To rectify these worrying tendencies and help users find and access good-quality online 

health information, Feufel and Stahl (2012) emphasized the importance of educational and 

technological interventions to: (a) teach users strategies for avoiding information overload by 

generating specific search terms, (b) train users on how to avoid low-quality information by 

requesting results from trusted websites only, and (c) implement procedures for labeling and 

structuring search engine results in a visual manner according to quality criteria. Implementing 

such interventions would enhance individuals’ ability to access more appropriate sources for 

prescription medication. 

 

Information Carrier Factors 

 Information carrier characteristics (perceived credibility and perceived accessibility) were 

examined along with the above antecedent factors to predict perceived usefulness of information 

sources, and then all these three factors were used to predict actual use of information sources for 
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PM-related information seeking. The influence of each predictor on the predicted variables is 

discussed next. 

 

Perceived credibility. Findings indicate that perceived credibility is a major predictor of 

both perceived usefulness and actual use of a number of information sources. Perceived 

credibility positively impacted perceived usefulness of professional interpersonal sources 

(doctors) and other health care providers (pharmacists), and negatively impacted perceived 

usefulness of broadcast media sources, direct-to-consumer sources, and social media sources. 

That is, those who valued credibility as a characteristic of information sources were more likely 

to perceive doctors and pharmacists as useful sources for PM-related information seeking. 

However, the less value participants placed on credibility the more likely they were to perceive 

the usefulness of broadcast media sources, direct-to-consumer sources, and social media sources 

as useful sources of prescription medication information.  

Perceived credibility was also significantly and positively related to participants’ actual 

use of professional interpersonal sources (i.e., doctors). However, it was a negative predictor of 

participants’ actual use of all three online sources (i.e., non-advertising Internet sources, Internet 

advertising sources, and social media sources) as well as broadcast media sources, print media 

sources, and direct to consumer sources. This indicates that actual use of sources varies 

according to the degrees of importance students attach to credibility as a characteristic of 

information sources.  

These findings highlight the need to improve university students’ critical searching skills 

and increase their awareness about the importance of the accuracy or reliability of information 

they obtain from sources. This is particularly urgent especially when dealing with sensitive 

topics like those related to prescription medications, indiscriminate use of which may have 
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negative implications and severe consequences for one’s health. Scholars have been and continue 

to raise concerns about poor quality online health-related information and the potential for 

negative effects on health behaviors and outcomes (e.g., medication-related adverse events due to 

errors in taking the medications, illicit use of medications) that can occur as a result of following 

poor quality or misleading medical information online (Eysenbach, Powell, Kuss, and Sa, 2002; 

Potts and Wyatt, 2002; Chisolm, 2010). A few studies have also related the proliferation of 

misleading information about PMs online to growing prescription drug use trends among young 

adults (Ko, Brown, Frost, & Woosley, 2006).  

 

Perceived accessibility. Perceived accessibility was a positive predictor of perceived 

usefulness of social media sources and direct-to-consumer sources, and a positive predictor of 

actual use of non-advertising Internet sources and Internet advertising sources. That is, students 

who give more consideration to accessibility as a characteristic of information sources tend to 

evaluate social media and direct-to-consumer sources as useful and are also most likely to use 

both non-advertising Internet sources and Internet advertising sources for PM-related 

information seeking. The actual use of online sources reinforces the notion that health 

information seekers use the Internet because they appreciate the convenience of being able to 

seek information at any time to access a wealth of information anonymously; but not necessary 

because they perceive them as credible. Other perceived advantages of the Internet that may have 

contributed to the reliance on online sources could be those suggested by Cotton and Gupta 

(2004), who include “the immediate access to an incredible amount of health-related 

information...individuals privacy, immediacy, convenience, anonymity, a wide variety of 

information, and a variety of perspectives on the same topic” (p. 1797). 

 



113 

 

Perceived usefulness of sources. One of the main expected findings is the strong 

influence of perceived usefulness of sources on the actual use of sources for PM-related 

information seeking. With only one exception, perceived usefulness was the most predictive and 

explanatory variable for actual use of sources examined in the study. Actual use of professional 

interpersonal sources (doctors) was explained more by perceived credibility than perceived 

usefulness. Nevertheless, perceived usefulness appeared to be a significant and positive predictor 

of all offline and online sources. The result is consistent with previous research and is also in line 

with the CMIS, which posits determinative relationships between perceived utility of sources and 

information seeking actions (Johnson, 1997). The finding is also in line with other hypothetical 

models such as the TAM (Davis, 1989), which stipulates that the perceived usefulness associated 

with an information source constitutes an important antecedent to its use. In studies focused on 

the use of the Internet for personal health information seeking (e.g., Lemire et al., 2008), 

perceived usefulness has also been found to be the main factor associated with the use of certain 

websites as preferred sources for health information.  

Within the context of PM-related information seeking, DeLorme et al. (2011) examined 

perceived usefulness as a predictor of the actual use of four types of sources. Finding suggests 

that perceived usefulness has a significant impact on the use of two online source types: 

advertising Internet sources and non-advertising Internet sources. However, they found no 

significant relationship between the two constructs across offline sources included in their study; 

professional interpersonal sources and specialized medical materials. The discrepancies between 

the results of this study and DeLorme’s may be related to the scale used to measure actual use of 

sources and the variables that were examined simultaneously to predict actual use. This study 

examined the relationship between the two constructs along continuum and included only two 
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other variables that represented information carrier characteristics. DeLorme et al. (2011) 

converted actual use to a dichotomous variable and analyzed the relationship of eight variables 

(including antecedents factors) with actual use by applying the forward stepwise method. 

To summarize, majority of the students surveyed in this study used the Internet for PM-

related information seeking (57.6%). Although offline sources were relatively preferred by most, 

students also perceived online sources – i.e., non-advertising Internet sources (70%), Internet 

advertising sources (30%), and social media sources (23%) to be useful for PM-related 

information seeking. In terms of actual use, non-advertising Internet sources ranked third among 

all sources, but social media sources were not so popular for PM-related information seeking.  

Students’ rankings of most useful sources were consistent, to a great extent, with their 

ranking of most used sources. Although many sources are available for students, it appeared that 

they relied on relatively few sources as about three quarters of them reported consulting only 

three sources or less on average. This may reflect a coping strategy to deal with information 

overload and limitations in human information processing capacity.  

Information carrier characteristics were relatively stronger predictors of perceived 

usefulness of information sources than the examined antecedents. On the other hand, the 

perceived usefulness and credibility of the sources were stronger predictors of actual use 

compared to the second information carrier characteristic - perceived accessibility. Table 24 

summarizes these results. The study reinforces findings in the literature on PM-related 

information seeking (e.g., Johnson and Meischke, 1993a; DeLorme et al., 2011). The findings 

suggest that doctors and pharmacists are perceived to be more credible sources of PM-related 

information than any other types of source, while broadcast media sources, social media sources, 

and direct-to-consumer sources are perceived to be less credible than any other type of sources. 
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As for accessibility, it can be inferred that social media sources and direct-to-consumer sources 

are perceived more accessible than any other information sources type.  

These findings provide further evidence that individuals employ multiple strategies to 

seek for health information and that online sources do not necessarily supplant more credible 

sources of health information like trained healthcare experts. Credibility of sources seemed, for 

the most part, more greatly valued than accessibility when choosing sources for PM information. 

As such, these findings may help allay concerns about health consumer’s reliance on poor 

quality health (and prescription medication) information found online.
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Table 24: Summary of ranking and influencing factors of each predicted variable 
 

 Usefulness 
ranking 

Use       
ranking 

Influencing factors 

Information Source Gender Race Income 
Knowledge 

of PMs 
Involvement 

with PMs 

Internet 
self-

efficacy 

Perceived  
credibility 

Perceived  
accessibility 

Perceived 
usefulness 

Professional interpersonal 
sources (Doctors) 

1st 1st       + +  + 

Other healthcare provider 
sources (Pharmacists) 

2nd 2nd       +  + 

Specialized medical materials 3rd 4th     + +   + 

Non-advertising Internet 
sources* 

4th 3rd      + - + + 

Non-professional interpersonal 
sources (family, friends) 

5th 5th Female     -   + 

Internet advertising sources* 6th 6th     +  - + + 

Broadcast media sources 7th 7th  
African 

American 
    - -  + 

Print media Sources 8th 9th  
Other 
race 

    -  + 

Social media sources* 9th 8th       - - + + 

Direct-to-consumer sources 10th 10th       - - + + 

             

 The factor has an influence on the perceived usefulness of the source for PM-related information seeking 

 The factor has an influence on the actual use of the source for PM-related information seeking 

- Negative relationship 

+ Positive relationship 

* Online information sources 
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Data were also collected to explore what types of PM-related information are frequently 

sought by students, whether or not they have concerns about PM-related information they find 

online, and what methods they utilize to verify the reliability of information they obtain from the 

Internet.  

 

Frequently Sought Information 

The most sought information about PM was those related to adverse effects or side effects 

(84%), followed by information related to warnings and precautions (82%), dosing (73%), 

price/cost (68%), drug interactions (52%), and information related to alternative brands of PMs 

(47%). The result is consistent, to a great extent, with Ho et al. (2009) who found that most 

commonly sought PM-related information were related to adverse effects (72.6%), dosing 

(54.7%), contraindications or indications (54.2%), drug– drug interactions (38.8%), mechanism 

of action (25.9%), information related to use of devices such as inhalers (13.4%), and whether 

the drug could be used during pregnancy or breastfeeding (10.9%). It is also consistent with 

Rothkopf et al. (2003) who found that most participants reported they were looking for 

information about side effects. Linking these findings to most frequently used sources, it can be 

inferred that these sources probably provide high proportion of most frequently sought 

information. 

Noteworthy is the high percentage of students seeking for information related to adverse 

effects. This probably reflects the concerns they have in this regard either through direct or 

indirect experience with medication related adverse events. This explanation may be valuable in 

light of growing concerns about adverse effects of medications. According to the Institute of 

Medicine report (Aspden et al., 2007), more than 1.5 million preventable medication related 

adverse events occur every year in the United States. Errors in prescribing or taking the 
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medication were indicated as the main causes of these preventable events. Patients’ awareness 

and double checking prescriptions was one of the main recommended actions to reduce the 

occurrence of these errors. The preponderance of this PM-related information seeking behavior 

in this student population may also reflect an increase in precaution procedures taken by students 

and a greater awareness of the dangers of adverse drug effects relative to others. 

 

Concerns about Online PM Information 

The results of this study indicate that approximately 65% of participating students had 

concerns about PM-related information they find online. Their concerns mainly revolved around 

three aspects: trustworthiness of information and information sources, accuracy of information, 

and the objectiveness of information found online. Students were asked to enumerate all the 

strategies they used to address these concerns. Of those indicated, only one appeared similar to 

the nine methods for verifying reliability included in this study -- checking sponsors/moderators 

of a site to see if there is any competing interest. Please note that students indicated their tactics 

for overcoming their concerns about PM information online before answering the multiple-

choice question related to their methods for verifying the reliability of information they find 

online.  

These findings indicate that even student populations have concerns about the low quality 

of health information on the Internet and are aware of the presence of unreliable and inaccurate 

information online (e.g., Eysenbach, Powell, Kuss, and Sa, 2002). It also indicates that while a 

majority (65%) of students is cautious about the quality of information they find online, there is 

still a notable number of students (35%) who do not have any concerns and may not take any 

precautions to verify PM information they find on the Internet. This reinforces the need for 
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appropriate policy regulations for ensuring and vetting the quality and accuracy of prescription 

medication information found online.  

 

Verification of Information Reliability 

Students applied different methods or tactics to verify online information and some 

significant differences were found between males and females across three of the methods. 

However, findings indicate that only 63% of them tended to verify reliability of online PM-

related information, while 37% do not bother to do so.  

Findings show that 45% of those who do not have concerns about PM-related 

information online do not also care to verify information they obtain, and more than 32% of 

those who reported having concerns don’t care to do so (Table 25). These findings reinforce prior 

research that indicate that university students have weak tendency to verify the accuracy of the 

information they retrieve from online sources and the quality of information provided by those 

sources is not necessarily important to them (Metzger, Flanagin, and Zwarun, 2003).  

This finding also raises an alarming issue that needs urgent action. That is, the weak 

tendency alongside the proliferation of substantial amounts of poor quality information online 

makes students more vulnerable to harms and negative health behaviors and outcomes. Students 

may take any low quality or misleading information for granted, which consequently would put 

them or their relatives in critical situation. Again, this combination (i.e., weak tendency to verify 

information and the proliferation of poor quality information) highlights the need to increase 

awareness about critical searching skills among university students. Awareness campaigns and 

educational interventions that alert student about the low quality of some online information, and 

encourage and teach students to apply strategies to verify reliability of information they find 

online are essential to combat and correct this situation. 
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Limitations of the Study 

The results of this cross-sectional survey are based on a convenience sample of university 

students, thus these are not generalizable to the overall US population or to that of other 

countries.  The homogeneity of the student population resulted in a sample with less diversity in 

demographic characteristics and less variability in other variables of interest that may have 

influenced their PM-related information seeking behavior. Future studies that aim to investigate 

PM-related information seeking may need to use probability sampling method in order for better 

understanding of population’s preferences of information sources and factors influencing their 

preferences. Employing a heterogeneous group of PM-related information seekers could 

introduce new insights and enrich findings related to online seeking for PM-related information. 

The findings are also limited by the measures used to examine relationships among 

variables. The main dependent variables were assessed using single-item measures due to 

questionnaire length constraints.  

Another limitation of the study is the use of online survey questionnaire for data 

collection, which may introduce a threat to the validity of data. It is not possible to confirm 

whether students were focusing on answering the questionnaire or performing other tasks at the 

same time. Besides the multi-tasking, the validity of collected data may have been affected by 

Table 25: Crosstab of concerns and tendency to verify reliability of online information  

 
 Have        

concerns 
Don’t have    
concerns 

Total 

  n % n % n % 

Verify reliability of online information  142 67.7% 62 55% 204 63% 

Do not verify reliability of online information  68 32.3% 51 45% 119 37% 

Total  210 65% 113 35% 323 100% 
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the offered incentive. Students may have participated for the sake of getting the incentive (i.e., 

extra credit), not mainly with a desire to contribute to the advancement of the study. 

 

Implications and Directions for Future Research 
 

From a theoretical point of view, findings of this study provided some support for the 

CMIS. However, it appeared that the model is complex when different types of sources were 

examined together within the context of PM-related information seeking. This complexity was 

noticed in the variety and differences of factors influencing each information source type. This 

reinforces that information seeking is highly contextual (Johnson, 2003). Future studies may 

need to consider this context-driven feature of information seeking and consider the need to do 

finer-grained analyses to tease out important differences. For example, the results revealed some 

initial evidence about the effects of racial differences and different types of involvement on 

perceptions of source usefulness for PM-related information. Future research may need to 

explore these factors further to capture factors influencing individuals’ preferences of sources for 

PM-related information. 

In this study, antecedents appeared to have little impact on perception of source 

usefulness, while information carrier characteristics have relatively stronger impact on both 

perception of sources usefulness and actual use of sources. Although homogeneity of sample 

may have contributed to the little impacts of antecedent factors, future research may give more 

attention to sources characteristics such as credibility, accessibility, interaction, and costs to 

better capture factors influencing individuals’ preferences of sources for PM-related information. 

This reinforces Johnson and Meischke’s (1993a) findings and prompts us to reemphasize that 

future studies need to focus more on purely communicative factors rather than health-related 

factors when utilizing the CMIS to examine information seeking behavior.  
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There are also numerous avenues for future research in PM information seeking 

particularly in the context of the growing epidemic of prescription drug abuse and misuse among 

young adults. The findings reveal that many university students still display an absence of 

concern about the credibility of PM information found online and apply minimal effort to verify 

the information they find. These can have very serious consequences. For example, the misuse 

and abuse of prescription drugs (e.g., use of PMs for non-medical purposes, overdose, use drugs 

prescribed to someone else) among university students is a growing epidemic. Public health 

reports reveal an increase in the abuse and misuse of stimulant medication prescription 

particularly among university students. Previous studies found that many students use stimulant 

medications illicitly and are not concerned about doing so (White, Becker-Blease, and Grace-

Bishop, 2006; George, Mahoney, and Melissa, 2009).  

Scholars have linked this growing epidemic with the proliferation of online pharmacies 

that sell and deliver PMs without written prescriptions from physicians. Recently, FDA seized 

and shut down about 1,677 pharmacy websites that illegally sell potentially dangerous and 

unapproved prescription medicines during one week only (Food and Drug Administration, 2013). 

As part of the 6th annual International Internet Week of Action in 2013, the U.S Food and Drugs 

Administration in partnership with international regulatory and law enforcement agencies took 

action against more than 9,600 websites that illegally sold potentially dangerous and unapproved 

prescription medicines to consumers. As a result, about 1,677 illegal pharmacy websites were 

seized and shut down (Food and Drug Administration, 2013) in an effort to curb this growing 

epidemic. Concerted efforts to regulate these types of sites must be done more regularly and 

consistently. 
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There is an urgent need to establish and implement regulations for reviewing and 

controlling the quality and accuracy of prescription medication information published on the 

Internet. Better surveillance of online sources may help reduce concerns and those preventable 

medication related adverse events that occur every year in the United States.  

Beside FDA efforts, a number of awareness campaigns and projects are being 

implemented to prevent PM abuse in teens and young adults. For instance, on May 14th this year, 

Georgia launched a one-week campaign called “Generation Rx” that targeted 12- to 25-year-olds 

(GEN Rx, 2013). The campaign used billboards in three counties to post messages about the 

dangers of prescription drug abuse, how to properly dispose of unused and expired medications, 

and how to cooperate with law enforcement to eliminate improper prescribing practices. Another 

project called “The Medicine Abuse Project” is a five-year action campaign that was launched in 

2012 by The Partnership at Drugfree.org. The campaign provides comprehensive resources for 

parents and caregivers, law enforcement officials, health care providers, educators and others so 

that everyone can take a stand and help end medication abuse. The medicineabuseproject.org 

website included educational content about prescription drug abuse and safety measures as well 

30- to 90-second video clips uploaded to YouTube and popular social media links (The 

Partnership at Drugfree.org, 2013). 

Seen from a comprehensive perspective, these efforts would be more effective had they 

been incorporated and integrated based on a unified vision and clear mission. Moreover, 

although there is a crucial need for awareness campaigns and educational programs, these 

potential campaigns and programs have to be rooted firmly on theory to achieve desired 

objectives. Moreover, in order to be effective, it is important to fully understand the information 

needs, communication channel use, information seeking behaviors, motivations and beliefs of the 
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target population. A more strategic and theoretical approach must be undertaken to 

comprehensively analyze the needs of potential or target audiences to inform the selection of 

appropriate messages, channels, levels of coverage, dosing, and the type of communication or 

educational campaign/intervention to launch. 

As an example, the results of this particular study as well as previous research on PM 

information seeking further emphasize the importance of educational campaigns specifically 

geared towards increasing student awareness about: a) the dangers of prescription drug abuse, (b) 

the sources of credible prescription medication information, (c) how to interpret prescription 

medication information accurately, (d) how to evaluate the accuracy and credibility of PM 

information sources, and (e) the dangers of purchasing prescription drugs online. 

A practical approach to achieving more strategic and concerted efforts to tackle the 

growing epidemic of prescription medication abuse is to establish a national center designated 

specifically for this purpose. This center can help integrate and combine all efforts under one 

umbrella and undertakes the responsibilities of managing, planning, designing, executing, and 

tracking efforts according to a national strategic plan. 

 It is hoped that this study will further aid in bridging the gap that currently exists about 

young adults’ use of sources for PM-related information. Exploring online information seeking 

of such a group could provide us with insights on how future online trends as related to PM 

information seeking may be shaped. It is also hoped that it would help pinpoint concerns that 

young adults have about online information and hence, pave the way for policymakers and health 

communication planners to arrange for successful interventions that would aid in resolving the 

growing epidemic of prescription drug abuse particularly among young adults. 
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APPENDIX A 

MEASUREMENT VALIDITY 

 

As mentioned earlier, most measures used in this study were adapted from previous 

research related to health information seeking behaviors.  However, some of these variables have 

not been examined exclusively within the context of prescription medications information 

seeking behavior. In addition, to the best knowledge of the researcher, these constructs have not 

been examined within the CMIS framework in this combination to predict perceived usefulness 

and actual use of sources for prescription medications information seeking. Therefore, it deemed 

necessary to examine the validity and internal consistency reliability of items that constitute each 

of these constructs before proceeding with the main analysis.  

To explore how far measures used in this study load correctly in line with the CMIS 

structure, principal component factor analysis (PCA) was computed for knowledge of PMs, 

involvement with PMs, Internet self-efficacy, perceived accessibility, and perceived credibility. 

Since items within constructs in this study were found to be correlated with one another to some 

degree; higher than .30 for several items, PCA with oblique (Direct Oblimin with Kaiser 

Normalization, Delta = 0) rotation method was carried out. Following Costello and Osborne’s 

(2005) criteria for best practice in factor analysis and items extraction, factors with at least three 

items that each loaded higher than .50 were retained. Moreover, following the eigenvalue rule 

(Devellis, 2003), only factors with eigenvalues greater than one were retained. 

Results of PCA revealed one-factor solutions for most constructs including involvement 

with prescription medications, Internet self-efficacy, and perceived accessibility. For 

involvement with prescription medications, a one-factor solution accounted for 87.94% of the 

total variance (Table 26). Factor loadings ranged from 0.92 to 0.95. Similarly, a one-factor 
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solution that counted for 62.07% of the total variance resulted for Internet self-efficacy (Table 27) 

with factor loading ranged between 0.62 to 0.85. A one-factor solution also emerged for 

perceived accessibility with factor loading ranged between 0.73 to 0.85 explaining 63.70% of the 

variance (Table 28). 

 

Table 26: Principal components analysis of involvement with PMs (n=323) 

 
Component Matrix 

 Item  Involvement 

  1 

IV1.       
Keeping informed about the risks and benefits of prescription meds 

is important to me 
.927 

IV2.       
Keeping informed about the risks and benefits of prescription meds is of 

concern to me 
.931 

IV3.       
Keeping informed about the risks and benefits of prescription meds means 

a lot to  me 
.938 

IV4.       
Keeping informed about the risks and benefits of prescription meds 

matters to me 
.953 

IV5.       
Keeping informed about the risks and benefits of prescription meds 

is significant to me 
.941 

Eigenvalue  4.397 

% of total variance explained 87.94% 

Extraction method: Principal component analysis  

Rotation method: 1 component extracted  
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Table 27: Principal components analysis of Internet self-efficacy (n=323) 

 
Component Matrix 

 Item  Internet Self-

Efficacy 

  1 

ISE1.       I feel confident using different strategies for accessing health information .669 

ISE2.       I feel confident using different search engines to gather health information .808 

ISE3.       
I feel confident evaluating the quality of different websites that provide 

information about prescription meds 
.854 

ISE4.       I feel confident finding a variety of perspectives on prescription meds .837 

ISE5.       I feel confident finding high quality information about prescription meds .792 

ISE6.       I feel confident understanding how search engines work .620 

ISE7.       
I feel confident locating high quality health websites that about 

prescription meds 
.851 

ISE8.       I feel confident using the Web to find information about prescription meds .835 

Eigenvalue  4.966 

% of total variance explained 62.07% 

Extraction method: Principal component analysis  

Rotation method: 1 component extracted  
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Table 28: Principal components analysis of perceived accessibility (n=323) 

 Component Matrix 

 Item  Perceived 

Accessibility 

  1 

When choosing what sources to consult for prescription meds, it is important for me 

that… 
 

PA1.       the source is available any time I need .851 

PA2.       the source requires minimum efforts to obtain information from .758 

PA3.       the source does not involve high cost to obtain needed information .732 

PA4.       the source is easy to reach .844 

Eigenvalue  2.548 

% of total variance explained 63.70% 

Extraction method: Principal component analysis  

Rotation method: 1 component extracted  
 

 For perceived credibility, initial results revealed a two-factor solution accounting for 

83.79% of the variance (Table 29). Factor loading ranged from 0.74 to 0.97. However, only one 

factor that consisted of four items was retained. Although the fourth item (PC4) in perceived 

credibility construct loaded with 0.97, it was removed because it did not meet minimum criteria 

of three items factor (Costello and Osborne, 2005). Subsequent PCA confirmed a one-factor 

solution accounting for 78.79% of the variance (Table 30) with factor loading ranged from .745 

to .931.  

Finally, initial result of PCA revealed a three-factor solution for knowledge of PMs 

accounting for 74.78% of the variance (Table 31) and factor loading ranged from 0.70 to 0.93. 

Three items (KG1, KG3, KG7) of knowledge construct were removed because it did not meet 

minimum criteria of three items factor (Costello and Osborne, 2005). Subsequent PCA with the 

remaining four items confirmed a one-factor solution accounting for 69.56% of the variance 

(Table 32) with factor loading ranged from 0.77 to 0.90. 
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Table 29: Principal components analysis of perceived credibility (n=323) 

 
Pattern Matrix 

 Item  Perceived  

Credibility 

  1 

When choosing what sources to consult for prescription meds, it is important for 

me that… 
  

PC1.       the source provides believable information .749  

PC2.     the source provides accurate information .929  

PC3.     the source provides trustworthy information .930  

PC4.     the source provides biased information *  .979 

PC5.     the source provides complete information .928  

Eigenvalue  3.156 1.034 

% of variance explained 63.12% 20.67% 

% of total variance explained 83.79% 

Extraction method: Principal component analysis   

Rotation method: Oblimin with Kaiser normalization   
* Reverse coded measure  

   

 

Table 30: Principal components analysis of perceived credibility– reduced (n=323) 

 Component Matrix 

 Item  Perceived  

Credibility 

  1 

When choosing what sources to consult for prescription meds, it is important for 

me that… 
  

PC1.       the source provides believable information .745 

PC2.     the source provides accurate information .931 

PC3.     the source provides trustworthy information .931 

PC5.     the source provides complete information .929 

Eigenvalue  3.152 

% of total variance explained 78.79% 

Extraction method: Principal component analysis   
Rotation method: 1 component extracted 
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Table 31: Principal components analysis of knowledge of PMs (n=323) 

 
Pattern Matrix 

 Item  Knowledge of PMs 

  1 2 3 

KG1. I currently take/have taken prescription medications   .857 

KG2. 
I know enough information about the risks and benefits of 

prescription meds 
.848   

KG3. I don't have a lot of experience using prescription meds*   .710 

KG4. 
I believe my knowledge of the risks and benefits of prescription 

meds is strong 
.838   

KG5. 
I consider myself well-informed about prescription medications 

risks and benefits 
.906   

KG6. 
Compared with my friends and colleagues, I have a stronger 

knowledge of prescription meds 
.703   

KG7. 
Compared with experts in this area, my knowledge of prescription 

meds is weaker* 
 .931  

Eigenvalue  3.094 1.074 1.067 

% of variance explained 44.20% 15.33% 15.24% 

% of total variance explained 74.78% 

Extraction method: Principal component analysis   

Rotation method: Oblimin with Kaiser normalization   

* Reverse coded measure   
 

Table 32: Principal components analysis of knowledge of PMs – reduced (n=323) 

 
Component Matrix 

 Item  Knowledge of PMs 

  1 

KG2. I know enough information about the risks and benefits of prescription meds .771 

KG4. I believe my knowledge of the risks and benefits of prescription meds is strong .864 

KG5. I consider myself well-informed about prescription medications risks and benefits .908 

KG6. 
Compared with my friends and colleagues, I have a stronger knowledge of 

prescription meds 
.785 

Eigenvalue  2.783 

% of total variance explained 69.56% 

Extraction method: Principal component analysis   

Rotation method: 1 component extracted   
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APPENDIX B 

MEASUREMENT RELIABILITY 

 

 The reliability of the study scales was assessed through computing their Cronbach‘s 

alphas. Results indicated that Cronbach’s alphas for all scales were accepted and larger than 

satisfactory internal consistency reliability (0.70) suggested by several authors (e.g., Nunnally 

and Berstein, 1994; Kline, 1999).  The reliability coefficients for each scale (Tables 33-38) 

appeared to have good internal consistency as they ranged from 0.80 to 0.96. In addition, items 

within each scale correlated with the total scale to a good degree as the corrected item total 

correlations ranged from 0.53 to 0.92 across all scales (Table 39).  

 On the other hand, correlation coefficients (Pearson Product Moment Correlations) were 

computed among each of the dependent variables and independents variables of interest. First, 

the correlation coefficients (Pearson Product Moment Correlations) were computed among the 

first dependent variable (perceived usefulness of information sources) and six continuous 

independent variables of interest, namely: income, involvement with PMs, knowledge of PMs, 

Internet self-efficacy, perceived accessibility, and perceived credibility (Table 40). Second, the 

correlation coefficients (Pearson Product Moment Correlations) were computed among the 

second dependent variable (actual use of information sources) and three continuous independent 

variables of interest, namely: perceived usefulness of information sources, perceived accessibility, 

and perceived credibility (Table 41).  

Bivariate correlation revealed relatively weak correlations between most scales used in 

the study. However, correlation between perceived accessibility and perceived credibility 

appeared to be stronger than any other relationships between all scales (r = 0.65). Multi-

collinearity diagnostic tests were considered to check whether or not tolerance and variance 
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inflation factors (VIF) statistics were within acceptable limits. Results revealed that tolerance 

and VIF statistics were within acceptable limits as shown in the main analysis part of this chapter. 

Thus, multi-collinearity was not a concern.   

 Means and standard deviations were also computed for each scale (Table 11a-11b). 

Results indicate that participants held an average level of knowledge about PMs (M = 4.59, SD = 

1.24) and annual household income (M = 3.35, SD = 2.15), which represent category that ranged 

from $35,000 to $49,000. They relatively possessed above average levels of involvement with 

PMs (M = 5.16, SD = 1.58) and Internet self-efficacy (M = 5.14, SD = 1.09). While participants 

reported relatively above average level perceived accessibility (M = 5.37, SD = 1.08), they had 

relatively high level perceived credibility (M = 6.08, SD = 1.06). Nevertheless, participants, on 

average, held a below average level of perceived usefulness of all information sources (M = 3.45, 

SD = 0.65) and relatively a low level of actual use of all sources for PM-related information 

seeking (M = 2.59, SD = 0.62). Variables were coded such that higher scores indicate the 

presence of high levels in construct of interest. 

 

Table 33: Reliability analysis of knowledge of prescription medications scale  

 
 

Item N M SD 
Alpha if 

Deleted 

1. I know enough information about the risks and 

benefits of prescription meds 
323 4.79 1.431 .847 

2. I believe my knowledge of the risks and benefits of 

prescription meds is strong 
323 4.68 1.516 .795 

3. I consider myself well-informed about prescription 

medications risks and benefits 
323 4.69 1.523 .761 

4. Compared with my friends and colleagues, I have a 

stronger knowledge of prescription meds 
323 4.22 1.486 .841 

Chronbach alpha of scale = 0.85 
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Table 34: Reliability analysis of involvement with prescription medications scale  

 
 

Item N M SD 
Alpha if 

Deleted 

1. Keeping informed about the risks and benefits of 

prescription meds is important to me 
323 5.33 1.657 .960 

2. Keeping informed about the risks and benefits of 

prescription meds is of concern to me 
323 5.13 1.731 .959 

3. Keeping informed about the risks and benefits of 

prescription meds means a lot to  me 
323 5.06 1.656 .957 

4. Keeping informed about the risks and benefits of 

prescription meds matters to me 
323 5.18 1.657 .954 

5. Keeping informed about the risks and benefits of 

prescription meds is significant to me 
323 5.10 1.746 .957 

Chronbach alpha of scale = 0.96 

 
Table 35: Reliability analysis of Internet self-efficacy scale  

  
 

Item N M SD 
Alpha if 

Deleted 

1. I feel confident using different strategies for 

accessing health information 
323 5.02 1.417 .910 

2. I feel confident using different search engines to 

gather health information 
323 5.24 1.330 .897 

3. I feel confident evaluating the quality of different 

websites that provide information about prescription 

meds 

323 4.98 1.425 .893 

4. I feel confident finding a variety of perspectives on 

prescription meds 
323 4.89 1.449 .894 

5. I feel confident finding high quality information 

about prescription meds 
323 4.99 1.382 .899 

6. I feel confident understanding how search engines 

work 
323 5.68 1.329 .914 

7. I feel confident locating high quality health websites 

that about prescription meds 
323 5.11 1.385 .893 

8. I feel confident using the Web to find information 

about prescription meds 
323 5.25 1.415 .894 

Chronbach alpha of scale = 0.91 
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Table 36: Reliability analysis of perceived credibility scale  
  

 
Item N M SD 

Alpha if 

Deleted 

 When choosing what sources to consult for 

prescription meds, it is important for me that… 

 

    

1.       the source provides believable information 323 5.70 1.371 .943 

2.       the source provides accurate information 323 6.28 1.144 .846 

3.       the source provides trustworthy information 323 6.24 1.155 .847 

4.       the source provides complete information 323 6.09 1.184 .848 

Chronbach alpha of scale = 0.90 

 

Table 37: Reliability analysis of perceived accessibility scale  
  

 
Item N M SD 

Alpha if 

Deleted 

 When choosing what sources to consult for 

prescription meds, it is important for me that… 

 

    

1.       the source is available any time I need 323 5.02 1.417 .910 

2.       the source requires minimum efforts to obtain 

information from 

323 5.24 1.330 .897 

3.       the source does not involve high cost to obtain 

needed information 

323 4.98 1.425 .893 

4.       the source is easy to reach 323 4.89 1.449 .894 

Chronbach alpha of scale = 0.80 
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Table 38: Reliability analysis of verification of information reliability scale  
  

 
Item N M SD 

Alpha if 

Deleted 

 When I go online to find information about 

prescription medications, I usually/I would... 
    

1.       Check to see if the information is current 323 3.81 1.181 .900 

2.       
Check to see if the information is 

complete/comprehensive 
323 3.97 1.090 .901 

3.       
Consider whether the views represented are facts 

or opinions 
323 4.04 1.091 .900 

4.       
Seek out other sources to validate the information 

online 
323 4.01 1.116 .903 

5. 
Consider the author’s goals/objectives for posting 
information 

323 3.50 1.250 .900 

6. Check to see who the author is 323 3.36 1.324 .899 

7. Look for a stamp of approval or recommendation 323 3.51 1.247 .905 

8. 
Check if contact information is provided for the 

author 
323 2.85 1.324 .909 

9. Verify the author’s qualifications or credentials 323 3.33 1.318 .905 

Chronbach alpha of scale = 0.91 

 
 
Table 39: Reliability and corrected item-total correlations for the study constructs 

 
 Scale Cronbach's Alpha  

Corrected Item-Total 

Correlation 

Involvement with PMs 0.96 0.88 – 0.92 

Internet self-efficacy   0.91 0.53 – 0.78 

Perceived accessibility  0.80 0.53 – 0.69 

Perceived credibility  0.90 0.60 – 0.85 

Knowledge of PMs 0.85 0.60 - 0.81 
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Table 40: Pearson Product-Moment correlations among perceived usefulness of sources and six other 
variables of interest 
 

 Scale  M SD  1 2 3 4 5 6 7 

1 Knowledge of PMs  4.59 1.24  1       

2 Involvement with PMs  5.16 1.58  .322** 1      

3 Internet Self-Efficacy  5.14 1.09  .332** .172** 1     

4 Perceived accessibility  5.37 1.08  .093* .104* .260** 1    

5 Perceived credibility  6.08 1.06  .242** .171** .295** .654** 1   

6 Annual income  3.35 2.15  .025 .057 .025 .045 .180** .1  

7 Perceived usefulness   3.54 .64  -.063 .051 .101* .166** .014 .000 1 

 
Note: All correlations were calculated as two-tailed significance; Listwise N=323. 
* p < 0.05; ** p < 0.01. 
 

Table 41: Pearson Product-Moment correlations among actual use of sources and three variables of in-
terest 
 

 Scale  M SD  1 2 3 4 

1 Perceived accessibility  5.37 1.08  1    

2 Perceived credibility  6.08 1.06  .654** 1   

3 Perceived usefulness   3.54 .64  .166** .014 1  

4 Actual use of sources   2.59 .62  .049 -.081 .293** 1 

 
Note: All correlations were calculated as two-tailed significance; Listwise N=323. 
* p < 0.05; ** p < 0.01. 
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APPENDIX C 

SURVEY QUESTIONNAIRE 

University Students and Information Seeking 

 

Please take a few minutes to fill out this survey on university students' online information 
seeking. Participation in this study is COMPLETELY VOLUNTARY and all results are 
confidential to the extent allowed by the law. Completion of the questionnaire is implied consent 
to use the data you have provided. You must be at least 18 years of age to participate. The data 
will be stored under lock and key on file on campus until one year after the study has been 
completed.  
 
If you were presented with this research opportunity in one of your classes and your instructor 
agrees, you may receive extra course credit for participating. If this were the case, you will be 
asked to provide the following: your name, instructor’s name, and the course number and title. 
This information will be held in a separate database and will only be used for disbursing extra 
credit. This information will NOT be linked to your survey responses.  
 
If you choose not to participate or decide to withdraw from the study, you are free to do so at any 
time with no penalty and your instructor will help identify another activity to replace this 
assignment.  If you have any questions about this study, please contact Ahmad Alkhalaf at 
aaa07@my.fsu.edu. Thank you for your participation!     
 
This study has been approved by the Florida State University Institutional Review Board (HSC 
Number: 2013.10354). If you have any questions or concerns regarding this study and would like 
to talk to someone other than the researcher(s), you are encouraged to contact the FSU IRB at 
2010 Levy Street, Research Building B, Suite 276, Tallahassee, FL 32306-2742, or 850-644-
8633, or by email at humansubjects@magnet.fsu.edu. 
___________________________________________________________________________ 
 

History of PMs information seeking 

In the past 6 months, have you searched/asked for information about prescription medications either for yourself or 
in behalf of someone else? Please select one of the following answers. 
  

 Yes -- only for my self 

 Yes -- only in behalf of someone I know 

 Yes - both for myself and in behalf of someone I know 

 I have not searched for information about prescription medications in the past 6 months 

 I have not searched for information about prescription medications, ever 
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Knowledge of PMs 

On a scale of 1 (strongly disagree) to 7 (strongly agree), please indicate your level of agreement with each of the 
following statements. 
 

KG1. I currently take/have taken prescription medications 

KG2. I know enough information about the risks and benefits of prescription meds 

KG3. I don't have a lot of experience using prescription meds 

KG4. I believe my knowledge of the risks and benefits of prescription meds is strong 

KG5. I consider myself well-informed about prescription medications risks and benefits 

KG6. Compared with my friends and colleagues, I have a stronger knowledge of prescription meds 

KG7. Compared with experts in this area, my knowledge of prescription meds is weaker 
 

Involvement with PMs 

How would you rate yourself on the following statement/s?      
Keeping informed about the risks and benefits of prescription meds (is)... 
 
 

  1 2 3 4 5 6 7  

IV1. Unimportant to me               Important to me 

IV2. Of no concern to me               Of concern to me 

IV3. Means nothing to  me               Means a lot to me 

IV4. Does not matter to me               Matters to me 

IV5. Not significant to me               Significant to me 
 

Information types - PMs 

Which of the following types of information about prescription meds that you most frequently seek/would most seek? 
Select all that apply. 
 

IT1.  Adverse effects or side effects 

IT2.  Warnings and precautions 

IT3.  General description such as color, strength, shape 

IT4.  Active ingredients 

IT5.  Drug interactions 

IT6.  Dosing (e.g. directions for use) 

IT7.  Alternative brands 

IT8.  Use of devices related to certain medications (e.g., inhalers) 

IT9.  Customer ratings/comments/reviews 

IT10.  Contraindications 

IT11.  Price/cost 

IT12.  Other, please add here: ____________________ 
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Internet self-efficacy 

On a scale of 1 (strongly disagree) to 7 (strongly agree), please indicate your level of agreement with each of the 
following statements. 
 

SE1. I feel confident using different strategies for accessing health information 

SE2. I feel confident using different search engines to gather health information 

SE3. I feel confident evaluating the quality of different websites that provide information about PMs 

SE4. I feel confident finding a variety of perspectives on prescription meds 

SE5. I feel confident finding high quality information about prescription meds 

SE6. I feel confident understanding how search engines work 

SE7. I feel confident locating high quality health websites that about prescription meds 

SE8. I feel confident using the Web to find information about prescription meds 
 

Perceived usefulness of sources 

On a scale of 1 (not at all useful) to 5 (very useful), how would you rate the usefulness of the following sources for 
providing information about prescription meds? 
 

PU1. Print media sources (e.g., magazine articles, newspaper stories) 

PU2. Broadcast media sources (e.g., television news stories, radio news stories) 

PU3. Direct-to-consumer advertising sources (e.g., newspaper ads, magazine ads, TV and radio commercials) 

PU4. Non-professional interpersonal sources (e.g., friends, family members, relatives) 

PU5. Social media sources (e.g., Facebook, twitter, ask.com, blogs, wikis, YouTube, LinkedIn) 

PU6. Non-advertising Internet sources (e.g., health-related Web sites such as WebMD) 

PU7. Internet advertising sources (e.g., drug brand Web sites, Internet ads) 

PU8. Specialized medical materials (e.g., printed materials from drug companies, printed materials from 
pharmacies, package labels, professional medical publications, printed materials in doctors’ offices) 

PU9. Professional interpersonal sources (e.g., doctors) 

PU10. Other health care providers sources (e.g., pharmacists)  
 

Actual use of sources 

On a scale of 1 (never use) to 5 (frequently use), how frequently do you use these sources to find information about 
prescription meds? 
 

AUI. Print media sources (e.g., magazine articles, newspaper stories) 

AU2. Broadcast media sources (e.g., television news stories, radio news stories) 

AU3. Direct-to-consumer advertising sources (e.g., newspaper ads, magazine ads, TV and radio commercials) 

AU4. Non-professional interpersonal sources (e.g., friends, family members, relatives) 

AU5. Social media sources (e.g., Facebook, twitter, ask.com, blogs, wikis, YouTube, LinkedIn) 

AU6. Non-advertising Internet sources (e.g., health-related Web sites such as WebMD) 

AU7. Internet advertising sources (e.g., drug brand Web sites, Internet ads) 

AU8. Specialized medical materials (e.g., printed materials from drug companies, printed materials from 
pharmacies, package labels, professional medical publications, printed materials in doctors’ offices) 

AU9. Professional interpersonal sources (e.g., doctors) 

AU10. Other health care providers sources (e.g., pharmacists)  
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Perceived accessibility 

On a scale of 1 (strongly disagree) to 7 (strongly agree), how would you rate yourself on the following statement?  
When choosing what sources to consult for prescription meds, it is important for me that... 
 

PA1.  the source is available any time I need 

PA2. the source requires minimum efforts to obtain information from 

PA3. the source does not involve high cost to obtain needed information 

PA4. the source is easy to reach 

 

Perceived credibility 

On a scale of 1 (strongly disagree) to 7 (strongly agree), how would you rate yourself on the following statement?  
When choosing what sources to consult for prescription meds, it is important for me that... 
 

PC1. the source provides believable information 

PC2. the source provides accurate information 

PC3. the source provides trustworthy information 

PC4. the source provides biased information 

PC4. the source provides complete information 

 

Concerns about online information 

Do you have any concerns about information on prescription medications found in the Internet? 
 

 Yes 

 No  

Logic; If No, Then Skip to VI1 in Verification of information reliability 
 

Please write down your concern/s and how usually you overcome it or how you think it should be resolved. (open 
ended) 
 
 
 

Verification of information reliability 

On a scale of 1 (never) to 5 (all the time), how would you rate yourself on the following statement?  
When I go online to find information about prescription medications, I usually/I would... 
 

VR1. Check to see if the information is current 

VR2. Check to see if the information is complete/comprehensive 

VR3. Consider whether the views represented are facts or opinions 

VR4. Seek out other sources to validate the information online 

VR5. Consider the author’s goals/objectives for posting information 

VR6. Check to see who the author is 

VR7. Look for a stamp of approval or recommendation 

VR8. Check if contact information is provided for the author 

VR9. Verify the author’s qualifications or credentials 
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Demographics and socioeconomics 

 

 My gender is… 

GEN.  Male  Female 
 
 My age is… 

AGE.  Please write here: ____________________  
 
 I would describe myself as … 

RAC.  American Indian/Native American 
 Asian American 
 Hispanic or Latino 
 Other ____________________ 
 

 African American (non-Hispanic) 
 Asian/Pacific Islander 
 White/Caucasian (non-Hispanic) 
 

 

 Currently, I am ... 

EDU.  An undergraduate student 

 Others 
 

 A graduate student 
 

 

 My annual household income is ... (i.e., estimate of total annual income of all individuals over the age of 15 

who reside in your family house) 

INC.  $19,999 or less 

 $35,000 - $49,999 

 $65,000 - $79,999 
 

 $20,000 - $34,999 

 $50,000 - $64,999 

 $80,000 or more 
 

 
Thank you for completing the survey. If you are taking this for extra credit, follow the link below to enter your name 
and course information. No relation can be established between your personal information and your responses to the 

survey. 
 

https://fsu.qualtrics.com/SE/?SID=SV_cSVcMxgE3Okh7Ip 
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