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Abstract 

Introduction: The Institute of Medicine reports and recently published studies indicate 

that mortality associated with medication errors is on the rise, mainly because of the poor 

understanding of drug-related information. In current practice, patients receive dense 

information from a combination of Food and Drug Administration (FDA) mandated 

patient package inserts, medication guides, and pharmacy’s voluntary consumer 

medication information sheets. Further, the prescription information leaflets are lengthy, 

have small fonts, unorganized and often have difficult terminology. The Risk 

Communication and Advisory Committee in 2009 recommended that the FDA adopt a 

standard single-page document to improve patient comprehension of prescription drug 

information. The objective of this study was to develop a patient friendly one-page 

prescription drug information leaflet  (PILs) and empirically test impact of cognitive 

effort exerted and patient involvement level on information processing variables and 

comprehension.  In summary, this study tested a comprehensive model of describing how 

consumers evaluate information on prescription information leaflets. 

 

Methods: One-page PILs were developed using cognitive principles and graphics to 

exert lower mental effort. A 3x2 repeated measures study was conducted. Each 

participant was exposed to 3 types of leaflets specifically, the current practice (obtained 

from a community pharmacy), pre-existing one page text-only and PILs.  Adults (≥18 

years) in a university setting evaluated the leaflets after reading a scenario to simulate 

high and low involvement. A pre-validated, survey instrument was then used to measure 

information load, information anxiety, product knowledge, attitude towards leaflet and 
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intention to read. Data collected was coded and entered into Microsoft Excel. Reliability 

analysis, descriptive statistics, and MANCOVA were performed using SAS
® 

version 9.2 

at a priori significance level of 0.05. Post hoc analyses were conducted to determine 

which of the k means in a one-way ANOVA are significantly different. Comprehensive 

model testing was conducted using structural equation modeling (SEM) technique. Mplus 

was used to test the model.   

 

Results: Response rate of 61.96% was obtained (n=360). Multivariate analysis of 

variance test indicated significant positive effect of leaflet type, involvement and 

interaction effect on all measured variables (Wilk’s lambda, p<0.001). Individual analysis 

of variance tests on mean scores for leaflets followed by post-hoc Scheffe test revealed 

that PILs had the lowest scores on information load and information anxiety (p<0.001). 

The product knowledge, attitude towards leaflet and intention to read scores were highest 

for PILs (p<0.001). Interaction analyses revealed that for one-page formats; the 

information load reduces, information anxiety reduces and product knowledge increases 

to a greater extent in high involvement scenario. The results of structural equation 

modeling indicated that the proposed model had an acceptable fit. All the proposed paths 

were significant except the direct association of cognitive effort with product knowledge. 

In other words, reducing cognitive effort would not directly increase product knowledge.  

The SRMR value for the proposed model was 0.07 indicating a goof fit.  

 

Conclusion/Implication: The PILs had significantly higher patient comprehension as 

compared to the current practice and text-only prototypes. Increasing involvement further 



ix 

 

improves product knowledge, intention to read and attitude towards leaflet. The FDA 

could consider these findings and provide guidelines to design a concise prescription drug 

information leaflet to eventually improve the expected outcomes associated with these 

information sources.  
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 1 

CHAPTER ONE 

Introduction 

The current research helps in understanding how patients evaluate information provided 

to them along with their prescription medications. Specifically, the research first involves 

development of simplified prescription drug information leaflets (PILs), which will be 

referred to as “PILs”.  These PILs were then used to test the research model to evaluate 

how patients process prescription drug information provided to them along with their 

medication. This research stems from previous studies involving the effects of graphics 

on evaluation of information from over-the-counter (OTC) medication labels (Sansgiry 

and Cady 1996; Sansgiry and Cady 1997). 

 

The 1951 Durham-Humphrey Amendments formalized two standard medication 

categories in the United States, 1) non-prescription or over-the-counter, which preserved 

access to drugs considered safe and effective for self-medication, and 2) prescription or 

‘legend’, for drugs considered safe and effective only with expert assistance (Swann 

1994).   Prescription medications are available only under supervision and approval from 

an authorized prescriber (generally a physician). For many people, taking medication is a 

regular part of their daily routine, and these medicines are relied upon to treat disease and 

improve health.  Although medicines can make a patient feel better, it is important to 

remember that all medicines, both prescription and over-the-counter, have risks as well as 

benefits. To obtain maximum benefit of the medication, it is imperative for health care 

professionals as well as the patients to clearly understand the benefits and risks of the 

medications to be used. To ensure appropriate use of medications and educate patients the 



 2 

US Food and Drug Administration (FDA) requires manufacturers to submit product 

labeling that includes scientifically robust and accurate information on the benefits and 

risks of the medication.   

 

Prescription medication labeling 

The Fair Packaging and Labeling Act (FPLA), enacted in 1967, directed the Federal 

Trade Commission and the FDA to issue regulations requiring that all "consumer 

commodities" be labeled to disclose net contents, identity of commodity, and name and 

place of business of the product's manufacturer, packer, or distributor (Dunkelberger Jr 

1969). The FDA administers the FPLA with respect to food, medications, cosmetics, and 

medical devices.  

 

Few years after the enactment of FPLA, in 1970 FDA proposed the introduction of 

patient package inserts (PPIs) for certain drugs such as oral contraceptives, isoproterenol 

hydrochloride inhalers, and intrauterine contraceptive devices (Johnson, Mitch et al. 

1986). By 1979, the FDA proposed regulations to require educational leaflets to 

accompany all prescription drugs (Federal Register 44, no. 131, Pt. 2 (1979): 40016–

40041. Federal Register 45, no. 179, Pt. 2 (1980): 60754–60784).  

 

Over the years, prescription drug labeling has been improvised and updated to ensure 

patient safety. The detailed timeline and history of development of prescription drug 

labeling will be discussed in Chapter 2. In current times, the term “prescription drug 

labeling” includes multiple sources specifically, container label, patient package inserts, 
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medication guides and consumer medication information (CMI) (Shiffman, Gerlach et al. 

2011).  

 

The container label of a prescription drug is affixed to the bottle and serves as an 

important basic source of information. The PPIs, medication guides and CMI are 

supplementary forms of medication information given as leaflets with the prescription 

bottle. For the current study, medication information sources/leaflets would mean these 

supplementary medication leaflets. Each of the aforementioned written information 

pieces will be described in detail in Chapter 2.  

 

Past research shows that despite efforts to improve prescription drug leaflets there are 

several issues with the leaflets in the current form. Specifically, the prescription 

information leaflets are lengthy, have small fonts, unorganized and often have difficult 

terminology (Koo, Krass et al. 2006; Wolf, Davis et al. 2006; Shrank and Avorn 2007). 

Moreover, patients generally receive multiple sources of information when they pick up 

the prescriptions i.e. PPIs, medication guide as well as CMI (Shiffman, Gerlach et al. 

2011). The multiple source of information becomes redundant, sometimes contradicting, 

lengthy and at best, confusing for the patient. Efforts to address the issues with 

prescription drug information has been long standing and began a decade ago. After 

multiple meetings, public hearings and commissioned studies, in February 2009, the FDA 

Risk Communication Advisory Committee (RCAC) recommended FDA adopt a single 

standard document for communicating essential information about prescription drugs, 

which would replace CMI, PPI, and Medication Guides (Minutes of the Risk 
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Communication Advisory Committee, 2009).  

 

This study would provide an answer to FDA’s recommendation by developing and 

testing a single document one-page leaflet having uniform format, patient-friendly 

content, and clinically relevant information (Pearsall and Araojo 2013). This would 

facilitate the imperative need that the information provided for patients along with their 

prescription medication be clear and concise. A one-page leaflet could lead better patient 

comprehension and help them make informed decisions about their health care. 

 

Information processing and decision-making 

Consider a patient picking up a prescription medication and is provided with the 

medication information leaflets. When patients read the medication leaflets, it becomes 

important to understand: 

i. Do patients comprehend the written prescription drug information 

materials given to them? 

ii. What factors affect patient comprehension of prescription drug 

information leaflets? 

The aim of this study was to examine patient comprehension of different types of 

medication leaflets. Further, the study would help to identify factors that influence the 

ability of consumers to understand information provided in the prescription medication 

leaflets. Individual’s involvement as well as the cognitive effort required to read and 

understand the information are the most important concepts for the purpose of this study 

because they may affect the information processing ability of the patient. 
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Many OTC medication labels contain vivid color to attract attention. Manufacturers of 

OTC medications have used pictures in combination with text to facilitate understanding.  

This research borrows the principles and practices proven effective in OTC products and 

would extrapolate it to prescription medication leaflets to facilitate patient 

comprehension.  As a framework, this study used the concepts from information 

processing theory, cognitive load theory, consumer buying process model and elaboration 

likelihood model of persuasion. The following section will elucidate on the concept used 

to test the research model. Detailed explanations regarding the theories used to develop 

the research model are discussed in Chapter 2 and Chapter 3.  

Two basic elements affect the information processing; the content and context. The 

content is the information itself and the context is the situation of the individual while 

encountering the information. This concept is similar to consumer buying process, which 

entails the information on the package as content and consumer involvement as one 

example of contextual factor.  The consumer buying process can be widely divided into 

three steps informational, attitudinal and behavioral. For the purpose of this study the 

focus is on the informational stage of the model. In this stage the patient encounters the 

information, which they attempt to read and understand. The information processing 

theory states that a consumer that actively reads the information would encode it and 

store it in his memory (Nelson 1970; Peter, Olson et al. 1999). However, individuals have 

a limited capacity to process new information. There is only a certain amount of 

information that a consumer can process at one time point, beyond which information 

overload occurs, which could affect their comprehension adversely. This concept is 

explained in detail in coming chapters. In the case of prescription medication leaflets the 
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patients are often faced with dense information resulting from multiple sources of leaflets 

which are often poorly formatted. Thus the aim should be to provide clinically relevant 

information in a comprehensible format so that the information load is low and 

comprehension is high. 

 

Further, it is important to attract patients’ attention to read the information. This can be 

related to the concept of persuasion.  Vivid stimuli like color, pictures and optimum font 

size are used not only to persuade patient to read information but also reduce their 

information-processing load. According to the DIKW model, the aim of any information 

is to eventually convert into knowledge and apply it (Prewitt 2002). The information seen 

by the patient leads to an evaluation. The attitude towards the information is based upon 

these evaluations. Depending on the evaluations and the attitude formed the patient 

would decide to read the information in future. Thus, the persuasion attempts like use of 

color, pictures play an important role in retention of information (Petty, Cacioppo et al. 

1983).  

 

There are two major factors that affect the persuasion process – the motivation of an 

individual to process information and the ability of the individual to process information 

(Petty, Cacioppo et al. 1983). Many variables affect these two factors in the persuasion 

process. Factors that were studied in this research were individual’s 

motivation/involvement and the cognitive effort required to process the information. 

 

Considering the review of Elaboration likelihood model of Persuasion, the Consumer 
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Buying model and theory of information processing, a model for information processing 

while encountering prescription drug information was postulated and tested. The main 

outcomes were product knowledge as an indicator of comprehension, attitude toward the 

leaflet that would be formed based on evaluations performed and intention to read the 

leaflet. 

 

Research Objective 

Research indicates that in the current form the prescription information leaflets have 

several issues and it is unclear how patients process the prescription drug information 

provided to them via these leaflets. The objective of this study was to develop a patient 

friendly one-page prescription drug information leaflet  (PILs) and empirically test 

impact of cognitive effort exerted and patient involvement on information processing 

variables and comprehension.  In summary, this study tested a comprehensive model of 

describing how consumers evaluate information on prescription information leaflets.  

 

This research would enhance the understanding of information processing in regards to 

prescription medication leaflets as an information source. The model test could be used in 

future to evaluate various other prescription information sources used for patients 

specifically in educational interventions, medication therapy management programs and 

so on. In performing this research, the study intends to help manufacturers and other 

stakeholders to develop standardized prescription medication labels so that patients 

comprehend clinically important information leading to appropriate use, lower 

medication errors and better health outcomes.    
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Dissertation Overview 

In forthcoming chapters, the following will be discussed: 

Chapter 2: A detailed review of prescription medications, it’s labeling and prescription 

medication leaflets as an important source of information. 

Chapter 3: Discussion of theories and concepts applied in this research. Hypotheses were 

stated based on theoretical discussion. 

Chapter 4: A detailed explanation of the methodology used to test the hypotheses. 

Chapter 5: Results of the statistical tests 

Chapter 6: The implications, limitations and future research recommendations from this 

research are discussed. 
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CHAPTER TWO 

Background/Literature Review 

Sources of prescription drug information 

Prescription medications are available only under an approved healthcare professional’s 

supervision. This is because although these medications have significant benefits; almost 

no medications comes without adverse events. The information about the medication’s 

benefits and risks is of importance to broadly two groups, specifically; healthcare 

professionals and patients. Prescription information is available through different 

sources/modes (Tu and Hargraves 2003; Ellins and Coulter 2005): 

1) Verbal: This includes counseling by physicians, therapists, nurses, 

pharmacists and other healthcare professionals. 

2) Media:  

a. Television advertisements (ads) 

b. The internet 

3) Written information: 

a. Magazine ads 

b. Journals 

c. Physician and patient directed written information accompanying 

the product 

 

Why written information is important? 

The most common medium to convey medication information is written information, 

provided either as part of a multi-component or as a stand-alone intervention. Written 
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materials offer a number of advantages such as message consistency, reusability, 

portability, flexibility of delivery, and self-paced learning (Bernier 1993; Hoffmann and 

McKenna 2006). They are typically provided to increase knowledge so that patients can 

make informed decisions about their health care and the need for behavior change. Past 

research reveals that healthcare professionals often miss opportunities to counsel patients 

on prescribed medicines (Metlay, Cohen et al. 2005; Shrank and Avorn 2007).  A study 

observing the actual behavior of physicians indicated that no instructions were provided 

for 17% of prescriptions given at a community health center (Svarstad, Hollen et al. 

1980).  Further, physicians counseled patients on adverse effects and duration of therapy 

only in about 1/3 of the discussions (Tarn, Heritage et al. 2006).  Pharmacists’ 

communication is also reported to be inadequate
 
(Bultman and Svarstad 2000). In such 

instances, written information serves to bridge the gap between patient and provider 

communication (Bernardini, Ambrogi et al. 2000; Bernardini, Ambrogi et al. 2001).   

 

Patients frequently forget information that is conveyed verbally (Kitching 1990).  Written 

materials can be provided to aid recall and reinforce verbally delivered information 

(Weinman 1990).  A further benefit of written materials is that patients can choose the 

amount and type of information that suits their informational needs and level of 

adjustment (Weinman 1990).  Ideally, written information should be used to supplement 

and reinforce information that has been provided verbally (Theis and Johnson 1995; Hill 

1997).  Studies have reported that 26% (Hanger, Walker et al. 1998) and 12% 

(Wellwood, Dennis et al. 1994) of patients could recall receiving written information 

while in hospital. Nearly all participants identified written information as their preferred 
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format for receiving additional information. 

 

Prescription medication labeling or prescription medication information 

The term ‘‘FDA-approved patient labeling’’ refers to any labeling that has been reviewed 

and approved by the agency that provides information for patients and is for distribution 

to patients who are prescribed the medication. This term includes approved printed 

patient information specifically required by regulation (e.g., for oral contraceptives (21 

CFR 310.501) and estrogens (21 CFR 310.515)) and patient labeling that is submitted 

voluntarily to FDA by manufacturers and approved by the agency. FDA-approved patient 

labeling may have different functions reflected in the type of information conveyed to 

patients. For example, some FDA-approved patient labeling contains risk information, 

and some contains only detailed instructions about how to administer a drug product. 

 

Written information reinforces the safety information already given to medicine users by 

healthcare professionals.  As mentioned earlier, prior investigations have repeatedly 

found that physicians and pharmacists miss opportunities to counsel patients on 

appropriate use of prescribed medicines. Therefore, written patient information remains a 

frontline and in some cases, the sole channel for conveying risk information to patients. 

In other words, for prescription drugs, written patient information helps to bridge the 

gaps between patient and provider communication. The FDA mandates different types of 

written information sources to be distributed to consumers primarily using prescription 

drug products on outpatient basis/self-administration (Shiffman, Gerlach et al. 2011).  
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History of prescription drug labeling 

1968 – Patient package inserts (PPIs) introduced 

Providing written prescription drug information was deemed appropriate to ensure patient 

safety since 1968. Few years after the enactment of FPLA, FDA proposed the 

introduction of patient package inserts (PPIs) for certain drugs such as oral 

contraceptives, isoproterenol hydrochloride inhalers, and intrauterine contraceptive 

devices (Johnson, Mitch et al. 1986). 

  

1980:  

Regulation was established requiring written patient information for all prescription 

drugs. However, 1980 regulations revoked in 1982 based on assurances from private 

sector that goals of the final rule could be met more effectively without regulation. FDA 

committed to monitor the progress of this private-sector effort. Unfortunately, over the 

years, periodic FDA surveys showed that, although the distribution of written 

prescription drug information increased, the usefulness of the information was highly 

variable. 

 

1996  

Public Law 104-180 charged FDA with evaluating private sector’s progress but 

prohibited it (by law) from taking regulatory action, if goals for appropriate written 

information were not met (also known as Keystone Action Plan). A Steering Committee, 

consisting of healthcare professionals, consumer organizations, voluntary health 

agencies, pharmaceutical manufacturers, prescription drug wholesalers, drug information 
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database companies, and others, developed a report entitled Action Plan for the Provision 

of Useful Prescription Medicine Information. The Action Plan delineated criteria for 

evaluating whether a particular piece of written medication information is useful to 

consumers.  

Specifically, the Action Plan stated materials should be:  

a. scientifically accurate  

b. unbiased in content and tone  

c. sufficiently specific and comprehensive 

d. presented in an understandable and legible format that is readily comprehensible to  

consumers  

e. timely and up-to-date  

f. useful, that is, enables the consumer to use the medicine properly and appropriately, 

receive the maximum benefit, and avoid harm.  

The action plan had the following goals:  

1) By the year 2000, 75 percent of people receiving new prescriptions would receive 

useful written patient information with their prescriptions. 

2) By 2006, 95 percent of people receiving new prescriptions would receive useful 

written patient information with their prescriptions.  

 

1998 – Medication guides introduced 

The keystone action plan requires manufacturers to prepare and distribute Medication 

Guides for a limited number of prescription drug products that posed a serious and 

significant public. The 1998 final rule also mandates that Medication Guides meet 
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specific requirements regarding content (must be written in non-technical, understandable 

language that is not promotional in nature and is scientifically accurate), format (specific 

letter size and that the text must be legible and clear), distribution by the manufacturer, 

and delivery of the Medication Guide to the patient. 

 

The Medication Guide regulations require dispensers to provide a Medication Guide 

directly to each patient, or the patient’s agent, for each new and refill prescription unless 

an exemption applies. 

 

2002 

Drug Safety and Risk Management (DSaRM) Meeting recommended FDA be more 

proactive in advising and encouraging private sector to meet the 2006 target goal for 

improved written patient information  

 

2006 – Consumer Medication Information (CMI) guidance document developed 

FDA published CMI Guidance to help private sector meet the 2006 congressionally 

mandated goals. The guidance did not require actual testing of the materials among 

potential users, in contrast with requirements for testing of OTC drug labels, which 

require rigorous testing and high levels of consumer comprehension. 

 

Types of patient-directed written prescription information 

In summary, at the point of dispensing, a consumer may receive any or all of the 

following: 
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1) PPIs – Prescription information for oral contraceptives, other estrogen- containing 

products, and some additional drugs, which is developed by the manufacturer, approved 

by the Food and Drug Administration (FDA), and dispensed with specific products. For 

some prescription medicines, the FDA approves special patient materials to instruct 

patients about the safe use of the product given to patients by their healthcare provider or 

pharmacist, and are considered to be part of the FDA-regulated product labeling. Ideally, 

PPIs are specifically written for a lay audience and are intended to be read by patients. 

Other than requiring pharmacists to provide PPIs directly to patients receiving oral 

contraceptives and estrogen-containing drug products, their distribution requirements are 

not defined. 

 

Currently, a comprehensive list identifying all the drug products with PPIs is unavailable 

from the FDA. It is very important to realize the difference between two similar terms 

PPIs and package insert (PI). In contrast to the PPI, which is directed at the patient, the PI 

is a pamphlet that accompanies the manufacturer’s drug product and that is directed at the 

healthcare provider. Many inserts are not labeled adequately as to whether they are a PI 

or a PPI; a reader must decide from the complexity or technicality of the language 

(Melnick 2008). 

 

True PPIs (written specifically for patients) were first developed in 1970. Many PPIs 

include the exact content of the PI or include only those parts that consumers might 

understand; for example, the sections related to clinical pharmacology are omitted. PPIs 

are available (or dispensed) for a small number of drugs; PIs are included with most 
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drugs. In the long run, PPIs could have a more substantial effect than the PIs. Currently, 

federal regulations require that every prescription be dispensed with an insert (either PI or 

PPI), usually provided by the manufacturer as part of a closed package. All PIs require 

FDA approval, and PPIs and advertisements are subject to FDA review (but this is 

seldom a high-priority matter). 

 

2) MG –The MGs are FDA-approved patient information for select prescription 

medications “that pose a serious and significant public health concern”. These are 

developed by the manufacturer, and are required to be given to consumers each time the 

medication is dispensed. The list of all products and their MGs are available on the FDA 

website. An exploratory overview of this website indicated that the length of a MG can 

vary anywhere from 1 page up to 15 pages. 

 

The 1998 FDA Medication Guide final rule introduced new requirements regarding 

written patient information for manufacturers and dispensers. The 1998 Medication 

Guide rule, 21 CFR 208, states: Patient labeling will be required if the FDA determines 

that one or more of the following circumstances exists: (1) The drug product is one for 

which patient labeling could help prevent serious adverse effects; (2) The drug product is 

one that has serious risk(s) (relative to benefits) of which patients should be made aware 

because information concerning the risk(s) could affect patient’s decision to use, or to 

continue to use, the product; (3) The drug product is important to health, and patient 

adherence to directions for use is crucial to the drug’s effectiveness. 
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Since the Medication Guide program began in 1998, the FDA has gradually increased the 

number of medications that require MGs to be dispensed along with the prescription. 

Taking into account drug classes and multiple generic products, Medication Guides apply 

to approximately 300 million, or 8%-10%, of the outpatient prescriptions dispensed each 

year, as well as over 1,600 individually manufactured prescription products with different 

national drug code (NDC) numbers. These statistics highlight that the expanding MG 

program has a significant impact on the daily practice requirements of pharmacists. 

Research has indicated that available MGs fall below the threshold of acceptable 

standards for patient print materials set by both professional societies and the federal 

government. Studies have suggested that there are problems with their format, clarity of 

content, and manner in which they are disseminated (Wallace, Roskos et al. 2006; Wolf, 

Davis et al. 2006; LaPointe, Pappas et al. 2007).  Further, MGs are too complex and 

written at a reading grade level not suitable for the majority of patients to comprehend. 

Consequently, only one in four patients reported attending to these materials (Wolf, 

Davis et al. 2006; Wolf, King et al. 2012). 

 

3) CMI – Prescription information written by the pharmacy or an outside company, 

which is not FDA-reviewed and is voluntarily distributed by pharmacies to consumers. 

CMI is also known as voluntary pharmacy leaflets, which are computerized printouts that 

are attached to or placed in the prescription bag at the pharmacy. In 2006 the FDA 

provided industry guidance to assist organizations in developing useful CMI. In addition, 

there are quantitative and qualitative goals regarding CMI’s distribution and usefulness to 

patients that generate from Public Law 104-180, which led to the development of the 
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Keystone Guidelines. Research on CMI has indicated its failure in optimal distribution 

and providing information to patients. Previous evaluation of consumer medication 

information (CMI) demonstrated that only 75% of CMI studied met the minimum criteria 

for usefulness (Kimberlin and Winterstein 2008; Pearsall and Araojo 2013) . Six percent 

of pharmacies did not provide any written CMI. Shortcomings were observed especially 

relating to directions about use and comprehensibility/legibility. The CMI leaflets ranged 

from 33 to 2482 words, with more than 1000-word differences among those meeting 

higher than 80% of the content criteria, suggesting large variations in conciseness 

(Winterstein, Linden et al. 2010). 

 

Overall understanding of written prescription drug information highlights that over the 

years FDA has increased the sources of written prescription information. Table 1 

summarizes the different types of written information sources that patients receive for 

prescription drugs. Attempts were made to adopt guidance on content of the leaflets 

however no efforts were targeted towards developing a standardized format, scrutiny of 

the labels and designing consumer studies to obtain evidence base for usability of these 

leaflets.  
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Table 1: Summary of different types of written prescription medication information 

that a patient encounters 

 

Issues patient encounter with current prescription medication information sources 

As explained above, patients receive multiple sources of written information when they 

pick up the prescriptions. Prescription drug leaflets and inserts attempt to inform patients 

of risks and benefits of the drug in addition to the information regarding dosage, 

frequency of drug administration and directions for appropriate storage. Yet because of 

multiple source, this information is often inconsistent, incomplete and at best, difficult for 

patients to understand (Shrank and Avorn 2007). Further, as indicated in table 1 the 

leaflets are lengthy and disorganized which causes disinterest in patients to read and 

comprehend them. The font size in prescription drug labels is too small which makes it 

even difficult for a patient to comprehend the information (Sojourner and Wogalter 

1997).  Overall, leaflets are too complex for people to comprehend (Wolf, Davis et al. 

2006). In the current practice, most of these leaflets do not use any alternative 

information presentations techniques like images and graphs.  

Name Developed by Content FDA approval Mandatory Length 

Container label Pharmacy Drug name, directions 

of use and warnings 

Required Yes Stickers on bottles 

Consumer 

medication 

information (CMI) 

Pharmacy/payers 

(information is often 

obtained by data 

vendors) 

Medication uses, dose, 

risks/adverse events, 

warnings, storage and 

interactions 

Not required No 1-2 pages 

Patient package 

inserts (PPIs) 

Pharmaceutical 

Manufacturer 

Varies Required Yes* 

 

Varies 

Medication Guides 

(MG) 

Pharmaceutical 

Manufacturer or 

data vendors 

Thorough information 

about medication risks, 

but has additional 

information 

Yes Yes*  

 

1 - 19 

Patient Information 

Sheets (PIS) 

FDA Concise summary in plain 

language of the most 

important information 

about a particular drug  

n/a No 1 - 3 

* For certain medications 

!
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It is important for patients to understand prescription drug information in order to avoid 

adverse outcomes and reap full benefits. Medication errors are a major problem in the 

United States. Patient related medication errors include missing dose, taking wrong 

dosage, at wrong time interval etc. Literature indicates that 33% of the errors can be 

attributed to product labeling confusion (Berman 2004).  Evidence suggests that specific 

content and format of prescription drug labels and inserts facilitate communication with 

and comprehension by patients (Jeetu and Girish 2010). Better comprehension of patient 

leaflets would result in increase of patient compliance and rational use of medication, 

achievement of desired health outcomes and consequent decrease of public healthcare 

costs (Schommer and Wiederholt 1997; Bernardini, Ambrogi et al. 2000). Prescription 

medication leaflets should be written simply and at the lowest reading level possible 

while still conveying the information accurately. Consideration of design characteristics 

such as language, organization, layout and typography, illustrations and presentation, can 

enhance readers’ attention, understanding and recall of information (Doak, Doak et al. 

1996; Hoffmann and McKenna 2006). In addition to their reading level and design, the 

content of written materials should be tailored to the informational needs of patients. 

Tailoring involves the design and delivery of information that is not only relevant to 

patients but that will also match their reading ability. Studies have shown that patients 

prefer tailored information (Tang and Newcomb 1998; Jones, Pearson et al. 1999) and 

that tailored messages are more likely to be read and remembered (Campbell, DeVellis et 

al. 1994; Brug, Steenhuis et al. 1996). It is necessary to design leaflet using a 

multidisciplinary input so that while it is scientifically sound, it is highly appealing, 

readable and concise for the patients (Amery and Van Winkel 1995; Bernardini, Ambrogi 
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et al. 2000). Creative design has been shown to enhance patient comprehension (Delp and 

Jones 1996; Sojourner and Wogalter 1997). 

 

Patient information across the globe: 

Issue of non-comprehensible and complex patient information leaflet is global. Example: 

UK, Brazil, Italy (Shiffman, Gerlach et al. 2011). As expected, countries around the 

world have different rules and regulations on prescription labels. A review of board 

websites and personal communications with Boards of some countries on these 

regulations revealed that they run the gamut from having no particulars on the content or 

format of these labels to having some general regulations leaving most parameters to the 

professional judgment of the pharmacist to decide what needs to be included on the label 

(Zargarzadeh and Law 2011). While some countries (Canada, New Zealand, UK) may 

have requirements on label components, there is no specification for wording of 

directions aimed at any particular group (such as low health literacy), nor is there 

evidence on required label formats.  

 

One-page solution for prescription medication leaflet 

The issue of ensuring effective prescription medication information has a long history, 

marked by great interest and effort by the federal government and stakeholder groups. 

After the establishment of the Keystone action plan, which outlined specific criteria for 

evaluating the usefulness of written prescription medication information for patients, 

FDA held several important meetings, commissioned studies, and considered public input 

on the issue of improvising the leaflets. In June 2008, the Agency received a citizen 
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petition from a large group representing pharmacy practice, medical consumers, and 

medical communications companies, requesting that FDA adopt a “one-document 

solution” to replace CMI, PPI, and Medication Guides (Pearsall and Araojo 2013). In 

February 2009, the FDA Risk Communication Advisory Committee (RCAC) 

recommended FDA adopt a single standard document for communicating essential 

information about prescription drugs, which would replace CMI, PPI, and Medication 

Guides.  In September 2009, FDA held a public workshop to discuss optimal content and 

format of written prescription drug information, during which they sought input on four 

draft patient information prototypes developed through review of the scientific literature 

and current labeling practices and guidance. In response to the feedback provided during 

both the February and September 2009 meetings, FDA developed three draft patient 

information prototypes. On May 4, 2010, FDA announced the design of an evaluation 

strategy in the Federal Register (FR) and solicited comments by July 6, 2010. In response 

to comments submitted to the docket and to feedback provided at the July 21, 2010 expert 

meeting described below, FDA has further refined the three draft patient information 

prototypes. Following approval by the Office of Management and Budget, FDA will 

evaluate the three prototypes using an experimental consumer testing study (Docket No. 

FDA-2010-N-0184. Federal Register).  

 

On July 21, 2010, the Brookings Institution hosted an expert meeting to discuss 

overarching principles for communicating prescription information effectively, metrics 

for evaluating PMI, and the most useful content and format of a single medication 

information paper document, as represented in FDA’s three prototypes and the proposed 
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strategy for evaluating them ( http://www.brookings.edu/events/2010/0721_CMI.aspx). 

On September 27-28, 2010, FDA hosted a two-day public hearing to solicit input on 

processes and procedures for developing a quality management system to ensure 

standardized development, access, and distribution of PMI (Development and 

Distribution of Patient Medication Information for Prescription Drugs; Public Hearing. 

Docket No. FDA-2010- N-0437. Federal Register). FDA’s efforts continue to request 

research on new form of patient information can more effectively communicate essential 

medication information to patients. This potentially new form of patient information 

could use research on reading behavior and document simplification to increase patient 

comprehension. Integral to our PMI assessment efforts are continued stakeholder input, 

additional investigations, and consumer-focused research. 

 

Value of enhanced written information to various stakeholders:  

If the written communication becomes easily comprehensible it will benefit the patient 

understanding eventually improving health outcomes and high return on investment for 

their product.  Standardization in prescription information source gives manufacturers 

clarity in developing the patient directed information and avoid any legal litigations. 

Payers may also have a strong interest in supporting enhanced and easily comprehensible 

patient information sources. Improving comprehensibility is a major predictor in 

improving drug compliance, thereby avoiding costly complications due to lack of 

medication adherence. Finally, the most important stakeholder and the end-user, “the 

patient” would be able to make informed decision, use the medication appropriately 

which eventually will lead to better health outcomes.  
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CHAPTER THREE 

Conceptual Theories and Hypotheses  

This research evaluates the effect of cognitive effort of the leaflet and consumer 

involvement on cognitive comprehension variables like information load, information 

anxiety, product knowledge, intention to read and attitude towards the leaflet.  

Theoretical ideas explaining how to reduce cognitive effort by incorporating color and 

other information content organization concepts will be elaborated. The research can be 

broadly classified into two parts; first that involves developing of simplified prescription 

information leaflets (PILs) and the second part involves testing the research model using 

the newly developed leaflets in comparison with the current practice. 

 

The primary goal of this chapter was to present the theoretical framework of this research 

that lead to development of the research model and study hypotheses. The chapter 

outlines different models conceptually relating to information processing and consumer 

behavior. Information acquisition models are also explained along with the theories of 

communication and persuasion. Conceptual framework of attitude towards an 

advertisement and situation effects model was used to define outcome variables. The 

chapter ends by explaining variables that were tested to analyze a theoretical model. 

Finally, the research hypotheses are stated.   

 

Cognitive Psychology 

Behaviorists led by J.B. Watson and B.F. Skinner argued that the study of learning should 

be scientific and confined to the investigation of observable events. They concluded that 
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since mental events such as thinking and images cannot be observed directly, they had no 

place in the science of psychology. The arguments of the behaviorists had a tremendous 

impact on the field of psychology, especially in American society. The study of mental 

events was abandoned and there was little scientific evidence about the mysteries of 

memory, language and their influence on human learning. However, in the late 1950s a 

revolution occurred. Psychologists turned their attention to the investigation of the mind 

and what is now called the cognitive approach to psychology evolved. The essence of the 

cognitive approach, can be summarized by considering following 3 major characteristics 

that distinguish it from behaviorism:  

1. It emphasizes knowing. It involves studying the mental processes involved in the 

acquisition and application of knowledge. For example, how did you come to know 

about water pollution and how are you able to apply what you know in analyzing a 

sample of water? The cognitive approach stresses the mental events leading to 

humans knowing something. According to the cognitive approach, the argument that 

because mental events cannot be observed it should not be studied is a weak 

argument. No one has ever observed gravity directly, yet physicists are not deemed 

unscientific for including these concepts in their theories. 

2. It emphasizes mental structure or organization. It is argued that we are born with the 

natural tendency to organize the knowledge we possess and new information is 

interpreted in the light of this organized knowledge. 

3. The individual is viewed as active, constructive and planful rather than passive 

recipients of information. Humans are not blank slates upon which information is 

written on, as assumed by the behaviorists. We actively participate in acquiring and 
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using knowledge. We actively construct a view of reality, select information that we 

want to attend to and commit to memory. Hence to understand human cognition the 

psychologist has to study how we think, remember, understand and produce language. 

 

Cognition is defined as the act or process of knowing in the broadest sense and more 

specifically as an intellectual process by which knowledge is gained through the five 

senses. Scholars who focus on cognition are called cognitive psychologists. Cognitive 

psychologists strongly believe that behaviorism is too limited in explaining human 

learning. It presents a reductionist view of learning. In other words, it reduces learning to 

merely providing a stimulus and focusing on an observable behavior. This is too 

simplistic a notion of human learning. Cognitive psychologists strongly advocate that 

mental processes and its structure should be investigated. They are interested in 

unraveling what is going on in the “black box” (see Figure 1). It is assumed that between 

the stimulus and response there are various stages of processing, each requiring a certain 

amount of time and many different processes. To be able to understand the internal 

mechanism of human thought and the processes of knowing, researchers make inferences 

by observing the behaviors exhibited. In other words, what is going on inside the mind of 

learners is studied objectively from the outside of the mind.  
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Figure 1: Visual illustration of black box model 

 

 

 

 

 

 

Human Information processing or Information processing theories 

The research on human information processing can be traced back to the beginning of 

cognitive science and the work of G.A. Miller. Miller in 1956 introduced the concept of 

“magic number 7” in his classic paper(Miller 1956). Figure 2 represents the timeline of 

development information processing concepts and theory.  

Figure 2: Timeline for development of pertinent information processing concepts 

and theory 

 

 

 

Chapter 4: Information Processing Model 
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4.1 EMERGENCE OF THE COGNITIVE APPROACH 

  

Behaviourists led by J.B. Watson and B.F. Skinner argued that the study of 

learning should be scientific and confined to the investigation of observable events. 

They concluded that since mental events such as thinking and images cannot be 

observed directly, they had no place in the science of psychology. The arguments of 

the behaviourists had a tremendous impact on the field of psychology, especially in 

American society. The study of mental events was abandoned and there was little 

scientific evidence about the mysteries of memory, language and their influence on 

human learning. However, in the late 1950s a revolution occurred. Psychologists 

turned their attention to the investigation of the mind and what is now called the 

cognitive approach to psychology evolved. The essence of the cognitive approach can 

be summarised by considering 3 major characteristics that distinguish it from 

behaviourism.  

1. It emphasises knowing. It involves studying the mental processes involved 

in the acquisition and application of knowledge. For example, how did you 

come to know about water pollution and how are you able to apply what 

you know in analysing a sample of water. The cognitive approach stresses 

the mental events leading to humans knowing something. According to the 

cognitive approach, the argument that because mental events cannot be 

observed it should be studied is a weak argument. No one has ever 

observed directly gravity, yet physicists are not deemed unscientific for 

including these concepts in their theories. 

2. It emphasises mental structure or organisation. It is argued that we are 

born with the natural tendency to organise the knowledge we possess and 

new information is interpreted in the light of this organised knowledge. 

3. The individual is viewed as active, constructive and planful rather than 

passive recipients of information. Humans are not blank slates upon which 

information is written on as assumed by the behaviourists. We actively 

participate in acquiring and using knowledge. We actively construct a 

view of reality, select information that we want to attend to and commit to 

memory. Hence to understand human cognition the psychologist has to 

study how we think, remember, understand and produce language.  

 

          Stimulus                                  Response                                                                                                                                                                                                         

     
       

 

                    QUESTION:                                                          ANSWER: 
                What is the capital                                             Beijing 

                   of China?                                                                                                                    

                   

               Figure 4.1 The Cognitive Approach Focuses On the Mental Processes  

                                                        Going On in the Black Box 

 

  ??? 
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Magic number 7 

Miller proposed that the span of immediate memory imposes severe limitations on the 

amount of information that humans are able to receive, process, and remember. His 

experimental results suggested that humans are only able to hold seven plus or minus two 

digits of information in their short-term memory. By organizing the stimulus input into a 

sequence or chunks, humans manage to break (or at least stretch) the informational 

bottleneck.   

 

Information processing model or multi-store model of memory 

Based on the concept of limited memory and 7±2 pieces of information, Atkinson and 

Shiffrin developed the cognitive information-processing model which explains the 

working of human brain. This model is also known as “multi-store model of memory” 

(Atkinson and Shiffrin 1968). This model talks about three important memory stores: 

sensory memory, short-term memory and long-term memory. Figure 3 shows the 

Atkinson Shiffrin’s information processing model, which shows the flow of information 

through 3 different memory stores. 
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Figure 3: The Atkinson Shiffrin’s information processing model 

 

 

 

 

 

 

 

 

1. Sensory Memory 

Information enters the human information processing system via a variety of channels 

associated with the different senses. Sensory memory is really many sensory memory 

systems, one associated with each sense specifically, touch, vision, sound, smell and 

taste. All of this information is registered in sensory stores, each compartmentalized by 

mode (e.g., visual, auditory, etc) according to Atkinson and Shiffrin. These sensory 

stores hold the information for a very short period of time (e.g., a second or two) and then 

the information is either sent to short-term store or disappears to make room for new 

information as it comes in.  

2. Short-term Memory (STM) or "Working Memory" 

Information that is attended to arrives in another temporary store called short-term or 

working memory. The more recent term "working memory" is intended to convey the 

idea that information here is available for further processing. In general information in 
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working memory is information you are conscious of and can work with. The STM has 

the following properties: 

 Capacity: About 7 plus or minus 2 "chunks" of information (Miller 1956) 

 Duration: About 18 to 20 seconds (Peterson and Peterson 1959) 

 Processing: To hold information in STM, it is often encoded verbally, although other 

strategies may also be used such as visualization. These strategies make it possible to 

"rehearse" the information. 

Information that enters STM fades away, or decays as soon as it is no longer attended to. 

Information that is being actively attended to is represented by a pattern of neural activity 

in the brain. By guiding changes in neural connectivity, the information attended to may 

become represented more permanently. This process is referred to as storage. But 

information that is not more permanently stored is simply lost shortly after attention is 

directed elsewhere. Because STM presents severe limits on the amount of information 

that can be held in mind simultaneously and on the duration for which it lasts once 

attention is withdrawn from it, STM has been described as the bottleneck of the human 

information processing system. 

 

Simon and Chase used the term "chunk" to describe how people might organize 

information in their short-term memory, this chunking of memory components has also 

been described as schema construction (Chase and Simon 1973).  

3. Long-term Memory (LTM) 

Long-term memory is the relatively permanent memory store in which you hold 

information even when you are no longer attending to it.  Storing information in LTM is 
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equivalent to a computer writing information out to its hard drive, or to a tape recorder 

writing patterns of magnetization onto tape to record music. The recording process is 

called storage and the "playback" process, retrieval. 

Following are some properties of LTM: 

 Capacity: Virtually unlimited 

 Duration: Up to a lifetime 

 Processing: Information is organized according to meaning and is associatively 

linked 

 

The capacity of LTM is unlimited in the sense that nobody seems to run out of the 

capacity to store new information, even if they live beyond 100 years. If they did, then 

either they would stop learning entirely or new learning could only take place by first 

erasing something already stored in LTM. This does not appear to happen -- when 

storage/retrieval capability is lost it is due to deterioration of brain systems rather than to 

systems exceeding their holding capacity. 

 

It is difficult to determine how long memories can exist in LTM. If you cannot remember 

something you once knew, is it because it has been lost from the system, or because you 

have developed a problem locating it for retrieval. Permanent losses do occur as a result 

of brain damage, and it is possible that some memories simply decay away if they are not 

accessed for a very long time. We do know with certainty, however, that some failures of 

retrieval are due to temporary blockages and not to the loss of the information in 
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memory. You may be unable to remember someone's name at present, for example, but 

later it comes to you. Obviously, it was there in memory all the while. 

 

A common idea is that everything we have ever experienced has created a long-term 

memory, but this is unlikely to be so. Much of what we experience is never attended to, 

or not attended to beyond a few brief moments, and probably does not result in activation 

of the storage process. 

 

Cognitive load theory 

Finally, in 1899 John Sweller developed cognitive load theory (CLT) while studying 

problem solving (Sweller 1988). While studying learners as they solved problems, 

Sweller found that learners often use a problem solving strategy called means-ends 

analysis. He suggests problem solving by means-ends analysis requires a relatively large 

amount of cognitive processing capacity, which may not be devoted to schema 

construction. The eventual aim of Sweller was to propose that instructional designers 

should limit cognitive load by designing instructional materials that use principles to 

facilitate learning.  

 

This concept of designing content to reduce cognitive load was well accepted by 

researchers across different fields. The CLT was applied in several contexts and the 

empirical results from these studies led to the demonstration of several learning effects: 

the completion-problem effect (Paas 1992); modality effect (Mousavi, Low et al. 1995; 

Moreno and Mayer 1999); split-attention effect (Chandler and Sweller 1992); 
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the worked-example effect (Sweller and Cooper 1985; Cooper and Sweller 1987); and 

the expertise reversal effect (Kalyuga, Ayres et al. 2003).  

 

Cognitive load may vary due to intrinsic, germane, or extraneous demands. 

                                                   

 

Intrinsic cognitive load: It depends completely on the complexity or difficulty level of 

the information or of the to-be-learned content. It is the memory required by the thinking 

task at a given time (Chipperfield and Schwier 2004). It measures the amount of the 

working memory in use due to the interactivity of the amount of information being 

processed (Chipperfield and Schwier 2004). When the cognitive load is low (simple 

content) sufficient mental resource may remain to enable a learner to learn from “any” 

type of instructional material even, that which imposes a high level of extraneous 

cognitive load. Alternatively, if the intrinsic cognitive load is high (difficult content) and 

extraneous cognitive load is also high, then total cognitive load will exceed mental 

resources and learning may fail to occur. 

Chipperfield (2004) states that for a given problem or task, ‘Intrinsic load’ cannot be 

changed. 

 

Germane load: is the load that helps building new complex schema in a successive 

manner helping the learner to move from novice to expert. It is a self-effort to learn, and 

memorize information. 
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Extraneous cognitive load: Results from the techniques in which the to-be-learned 

information is presented. Extraneous cognitive load does not contribute to learning 

(Chipperfield and Schwier 2004). This can be modified by instructional design. It can be 

changed in a variety of ways, by enhancing the organization, chunking, and presentation 

techniques of to-be-learned information. Other ways are by using adjunct aids, and 

providing specific learning instructions. 

 

Note, both ‘Germane load’ and ‘Extraneous load’ can be varied/modified and are 

inversely proportional to each other. Ideally, the aim should be to encourage germane 

load (encourage schema formation) and reduce the extraneous load. Cognitive schema are 

information structures in LTM that enable someone to solve a certain category of 

problems and at the same time save working memory by chunking information elements 

and production rules into a whole. It facilitates transfer of performance of an acquired 

knowledge (Gerven, Paas et al. 2003). 

  

Principles to reduce cognitive overload: The following well-established principles were 

used to design the prescription leaflet and reduce cognitive effort needed to read and 

understand the information: 

1. Off-loading – Provide information through other route – Pavio’s Dual coding theory 

which suggests use of pictures or symbols in addition to text to enhance 

comprehension. This is explained in detail later. 

2. Weeding and Signaling: 

• Weeding – only keeping important information 
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• Signaling – Highlighting important information 

3. Clustering – keep like-information together. When people see word lists with items 

from several semantic categories (such as vegetables, professions, furniture) but in 

random order, they tend to recall items from the same category together even though 

they occurred randomly throughout the list. Providing information that is 

systematically arranged/clustered enhances comprehension as compared to providing 

information in random order. 

4. Chunking of information or Segmentation: Dividing information into smaller 

sections 

• (8326739841 vs 832-673-9841) 

5. Coding/Naming: helps people encode the information, understand it, store it, and 

retrieve it later. In practice, coding refers to providing title or heading. Appropriate 

code or title can depend on the knowledge and experience of the user – Example 

“side effects” vs “adverse events” for “consumers/patients” vs “healthcare 

professionals” respectively. 

 

An information source that is developed on well-known cognitive principles is likely to 

be more effective and cognitively accessible (Day 1988; Day 2006).  

 

Why include pictures?  

Dual coding theory represents the idea that cognitive processing takes place within the 

following two separate information processing systems: 

1) A visual system that processes visual knowledge from illustrations 



 36 

2) A verbal system that processes verbal knowledge mediated either by written or the 

spoken word. 

Figure 4. Illustration of Pavio’s Dual Code Theory 

 

Graphic and visual elements along with verbally oriented elements not only convey a 

message about a product but also attract consumer attention (Houston, Childers et al. 

1987). Holbrook and Moore argue that, in general, pictures promote a more holistic and 

integrative form of processing, than do words (Holbrook and Moore 1981). Research on 

the inclusion of pictures could be broadly classified into two categories specifically, one 

that tests effects of pictures on consumer attitudinal response and other that tests effects 

of pictures on consumer memory. It is worthy to study the effects of pictorial information 

on memory because the impact of internal information throughout the consumer decision 

process (Houston, Childers et al. 1987). Research in cognitive psychology provides 

substantial evidence that in a wide variety of memory tasks pictures are remembered 

better than words (Paivio 1971; Alesandrini 1983). Patients exposed to text combined 

with pictured warnings as compared to text-only warnings had better compliance. 
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Similarly, Young and Wogalter reported that pictorial icons improved recall and 

comprehension (Young and Wogalter 1990). 

 

In a literature review, it was summarized that approximately 20 experiments on picture-

text learning, and describe the effects of supplementing text with pictures as being 

“positive, potent and pervasive” (Levin and Lesgold 1978). Levin (Levin 1979) suggests 

that combining pictures with text results in the following positive functions: 

1. Motivation – pictures may have a motivating effect, thereby increasing the likelihood 

that the text will be read carefully, 

2. Reiteration – pictures may repeat the information presented in the text providing 

additional exposure (redundancy) to the textual concept. Levin describes this as the 

“two exposures are better than one” concept, 

3. Organization – pictures may help to organize the content of the text into meaningful 

groupings, 

4. Interpretation – pictures may serve to make relatively abstract or difficult concepts 

more understandable, 

5. Transformation – pictures are in a form which facilitate long-term memory, and 

6. Representation – pictures make the material more specific, and provide a second 

modality through which the text information can be cognitively represented. 

The transformation and representation functions have received empirical support, and are 

best summarized by Pavio’s Dual Code theory. 
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Conceptual Model of Patient Use of Healthcare Information for Healthcare 

Decisions 

What happens during information seeking?  How do people search for health 

information?  The Health Information Acquisition Model offers explanations to these 

questions.  This model was developed by Freimuth et al. (1989), who were National 

Cancer Institute researchers evaluating the dissemination of cancer information to the 

public (Freimuth, Stein et al. 1989).   

 

The model is a flow chart depicting the sequence of actions during health information 

seeking.  It is particularly valuable for identifying factors shaping search outcomes.  The 

model accommodates active information seeking as well as passive information 

acquisition (e.g., television public service announcements). 
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Figure 5: Health Information Acquisition Model (Freimuth et al., 1989) 

 

Longo et al.’s model (2001) of patient use of healthcare information for healthcare 

decisions was originally developed in a study of health information use across the disease 

course by women with breast cancer. 
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Figure 6: Conceptual Model of Patient Use of Healthcare Information for 

Healthcare Decisions 

 

For the purpose of this study the first box titled variables influencing information use 

becomes very important because this study concentrates on the impact of the type of 

information and individuals situational characteristic at the time of information exposure. 

There are other similar models used in research that explain the process of information 

acquisition and processing specifically the adoption process model and the AIDA model.  

If viewed carefully all these models have systematic stages through which a consumer 

passes before he/she can comprehend the information and take desired action. Figure 7 

would be a visual representation of the stages through which a patient would pass 

specifically when the current topic is considered. For the purpose of this study we will 

concentrate only on steps from exposure to comprehension.  
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Figure 7: Visual representation reasoning process in information acquisition to 

learning in the light of current study 
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Elaboration likelihood model 

Figure 8: Elaboration likelihood model 

 

Elaboration is the extent to which a person thinks about the issue-related arguments 

contained in a message. According to Petty and Cacioppo there are two distinct routes of 

persuasion, the central and peripheral. The peripheral route is where persuasion occurs as 

a result of simple cue without necessitating scrutiny of true merits of information 

presented.  Central route of persuasion is that which results from a person’s careful and 

thoughtful consideration of true merits of information presented. This is the route that is 

most appropriate while dealing with Rx drugs. In the case of Rx drugs an individual has 
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little volitional control over making purchase decision or adherence. If we consider the 

prescription information leaflet as a source of (persuasive) communication then the two 

most important concepts to facilitate comprehension would be: 

i. Motivated to process 

ii. Ability to process 

The variable “motivated to process”, for the purpose of this study would be 

operationalized as individual’s involvement. Developing leaflets based on cognitive 

principles such that they would require low mental effort would operationalize the 

variable, “ability to process”. 

 

Consumer Involvement 

Consumer involvement is a concept that is borrowed from the motivation theory. 

Motivation explains the process of individual behavior. The concept of involvement was 

linked to marketing following Krugman’s (1967) measurement of involvement with 

advertising. Since then, and especially in the 1980’s, intensive attention from consumer 

researchers has generated a bulk of literature which has conceptualized and measured 

involvement in multiple contexts including involvement with: a product class (e.g., 

(Laurent and Kapferer 1985; Zaichkowsky 1985; Rahtz and Moore 1989; Kapferer and 

Laurent 1993; Zaichkowsky 1994; Michaelidou and Dibb 2006) a purchase decision 

(e.g.(Slama and Tashchian 1985; Mittal and Lee 1989; Smith and Bristor 1994), a service 

(Keaveney and Parthasarathy 2001) advertising or message processing (Mitchell 1981; 

Petty, Cacioppo et al. 1983; Vaughn 1986; Laczniak, Muehling et al. 1989; Zaichkowsky 

1994). 
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Zaichkowsky (1985) defined involvement as "a person's perceived relevance of the object 

based on inherent needs, values and interests" (p. 342). Celsi and Olson (1988) further 

explicate involvement as essentially perceived personal relevance. Perceived relevance is 

a function of a consumer's perceptions of his/her needs, goals and values and their 

congruence with the consumer's knowledge of the product category. More specifically, 

the personal relevance of a product is represented by the perceived linkage between an 

individual's needs, goals, values (self-knowledge) and their product knowledge (attributes 

and benefits). The greater the perceived linkage, the stronger are the feelings of personal 

relevance to the product category. Irrespective of the specific variations in defining 

involvement, there is a consensus among many researchers that the essence of 

involvement is perceived personal relevance (Petty, Cacioppo et al. 1983; Zaichkowsky 

1985; Celsi and Olson 1988; Higie and Feick 1989). 

 

Involvement can be viewed as the motivation to process information (Sansgiry, Cady et 

al. 2001). Involvement refers to "the level of perceived personal importance and/or 

interest evoked by a stimulus (or stimuli) within a specific situation”. This definition 

implies that aspects of the person, the product, and the situation all combine to determine 

the consumer's motivation to process product related information at a given point in time. 

It has been suggested that an individual's level of involvement affects product-related 

information searching and decision-making (Engel, Kollat et al. 1973) as well as his/her 

processing of persuasive communications and resultant attitude change (Petty, Cacioppo 

et al. 1983). Highly involved consumers process information actively (Krugman 1965; 

Engel, Kollat et al. 1973) and therefore their attitudes would be expected to polarize.  
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When consumers are intent on doing what they can to satisfy a need, they will be 

motivated to pay attention and process any information felt to be relevant to achieving 

their goals. On the other hand, a person may not bother to pay any attention to the same 

information it is not seen as relevant to satisfying some need. To the degree that there is a 

perceived linkage between a consumers’ needs, goals, or values, and product knowledge, 

the consumer will be motivated to pay attention to product information. When relevant 

knowledge is activated in memory, a motivational state is created that drives behavior 

(e.g., shopping). Thus, type of information processing depends upon the consumer
'

s level 

of involvement. It can range from simple processing, where only the basic features of a 

message are considered to the one all the way to elaboration, where the incoming 

information is linked to one's preexisting knowledge systems. 

 

While consumer researchers have adopted various conceptualizations of involvement, it 

is commonly accepted that there are following two distinct types of involvement 

(Houston and Rothschild 1978; Laurent and Kapferer 1985; Richins, Bloch et al. 1992).  

 

Enduring involvement (EI) is defined by Richins & Bloch (1986) as "an ongoing 

concern with a product," and is due to internal consumer characteristics that define 

certain products as inherently interesting to an individual (Houston & Rothschild, 1978). 

Enduring involvement is also referred to as intrinsic involvement. It indicates the level of 

interest a consumer has in a product. This involvement is generally stable and cannot be 

changed easily. 
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a. Situational involvement (SI), "occurs only in specific situations, such as a purchase" 

(Richins & Bloch 1986). SI reflects adaptation to external circumstances, rather than 

individual characteristics, and is often heightened by the need to make a choice 

regardless of enduring involvement with the product (Richins & Bloch, 1986). In the 

current, SI will be manipulated and measured. 

 

Information overload: Information overload and information load are terms that are 

used interchangeably. They represent a condition resulting from the amount of 

information exceeding the capacity of an individual’s working memory (Chen, Pedersen 

et al. 2012). This condition can occur anywhere along the information-processing 

continuum from information attention to storage to retrieval. More generally, it refers to 

the total amount of cognitive activity imposed on working memory at an instance in time. 

The major factor that contributes to information overload is the number of items that need 

to be attended to. Factors that impact information load are the quantity of information 

(large volumes of information), the quality of information (difficult learning materials, 

text ambiguities, and redundant information), and the medium interface. There is a need 

to recognize the role and limitations of working memory in order to develop quality 

information sources (Cooper 1998).  In the field of education, Sweller et al. proposed 

cognitive load or working memory constraints as the primary impediment to knowledge 

construction.(Sweller 1994)  

 

Numerous studies have investigated the problem of IO in the disciplines of organization 

science, marketing, accounting, management information systems, business management, 
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and psychology (Edmunds and Morris 2000; Eppler and Mengis, 2004; Klausegger, 

Sinkovics, and Zou 2007). Information overload has effects on eventual cognition. As 

described earlier, the human cognitive processes include the following: attention, storage, 

and retrieval. When information overload occurs in the attention process, individual 

cannot attend to new information, resulting in a loss of information. Further, when 

information overload occurs in the storage process, individuals cannot transfer 

information from working memory into long-term memory (Chen 2003). As a result, they 

cannot remember that information. Information overload may result in excessive cortical 

and autonomic arousal, which may predispose to or precipitate cognitive impairment, 

unpleasant feeling tone, and, possibly, contribute to a general susceptibility to both 

physical and psychiatric disorders (Lipowski 1974). 

 

Psychological symptoms associated with information overload include feeling 

overwhelmed or lost (Bawden, Holtham et al. 1999); frustrated (Harasim 1987); stressed 

(Hiltz and Turoff 1985; Burge 1994); and anxious, confused, or depressed (Fournier 

1996). It is speculated that the stress caused by information can reduce a person’s 

information processing productivity and accuracy (Eisenberg and Small 1993). Stress 

represents a psychological response state to a perceived threat or task demand and is in 

general signalized by specific emotions such as frustration, anxiety and tenseness.(Patil 

and Hansen 2007).  

 

Patients more likely to read and understand written instructions if they contain simplified 

illustrations instead of just text. Simple illustrations must be tied to simple, 
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understandable words. Good Design and use of pictures or symbols increases patient 

recall and reinforces behavior modification. 

 

Product knowledge:  

Product knowledge can be defined as product related information stored in memory, such 

as information about brands, products, attributes, evaluations, decision heuristics and 

usage situations (Marks and Olson 1981). There are three distinct but related ways in 

which consumer knowledge is conceptualized and measured: objective knowledge, 

subjective knowledge, and experience (Flynn and Goldsmith 1999). For the purpose of 

this study, product knowledge was measured as an individual’s self-assessed ratings of 

knowledge (Smith and Park 1992). The choice of measuring self-assessed knowledge is 

supported by Meeds (2004) who finds that self-assessed knowledge is a better predictor 

of participants’ cognitive responses and general attitudinal evaluation in comparison to 

other kinds of knowledge. 

 

 

Consumers develop product knowledge through search and use of information as well as 

through experience (Howard and Sheth 1969). Based on the above definition, the content 

of the knowledge domain may be described in terms of objects or brands known by the 

consumer, his or her knowledge about product attributes and usage situations, the ability 

to discriminate between product alternatives, and product evaluations. 

In several studies the consumer's product class experience has been used as a proxy for 

his or her product knowledge (Katona and Mueller 1955; Newman and Staelin 1972; 
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Jacoby, Speller et al. 1974; Bettman and Park 1980). There are, however, several 

conceptual problems associated with the use of product experience as a measure of 

product knowledge. 

- First, product knowledge may be developed through information search and use, and 

may thus be present without personal product experience. 

- Second, increasing product experience may occur without subsequent increase in 

product knowledge. Bettman (1979) argues that development of product knowledge in 

general and decision heuristics in particular do not only depend on product experience as 

such, but also on how this experience is interpreted and causal inferences with regard to 

decision outcome made. An outcome as expected may lead to simplified decision 

heuristics, and thus increased experience may cause no change in product knowledge at 

all. 

 

Subjective measures are based on consumer's interpretation of what s/he knows, while 

objective measures are based on another person's evaluation of this knowledge. 

Whether subjective or objective measures are chosen should depend on the purpose of the 

research.  Organization of information and knowledge structures is closely connected to 

the ability to filter out irrelevant information (Taylor and Crocker 1981); to retrieve 

relevant information from memory (Sternthal and Craig 1982);to rehearse or encode new 

information (Fiske, Kinder et al. 1983).  Subjective evaluation of ones product 

knowledge would have significant impact upon the motivation to conduct various 

behaviors (Selnes and Grønhaug 1986).  
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Figure 9: Proposed research model: 

 

Research Hypotheses: 

Considering the above model developed and the constructs discussed, following 

hypotheses will be tested. 

Effect of Cognitive effort: 

H1: There is significant effect of cognitive effort on information processing variables 

H1a: There is a positive effect of cognitive effort on information load 

H1b: There is a positive effect of cognitive effort on information anxiety 

H1c: There is a negative effect of cognitive effort on product knowledge 

H1d: There is a negative effect of cognitive effort on intention to read 

H1e: There is a negative effect of cognitive effort on attitude towards the leaflet 

  



 51 

Effect of Involvement: 

H2: There is a significant effect of involvement on information processing variables 

H2a: There is a positive effect of involvement on information load 

H2b: There is a positive effect of involvement on information anxiety 

H2c: There is a positive effect of involvement on product knowledge 

H2d: There is a positive effect of involvement on intention to read 

H2e: There is a positive effect of involvement on attitude towards the leaflet 

 

Interaction effect of Cognitive effort and involvement: 

H3: There is a combined effect of involvement and cognitive effort on information 

processing variables 

Note: Further evaluation of other interactions based on variables stated in subsections of 

hypotheses H1 and H2 will be conducted only if the interaction effect of cognitive effort 

and involvement is significant. 

 

Effects within information processing variables 

H4: Information overload will be positively associated with information anxiety 

H5: Information anxiety will be negatively associated with product knowledge 

H6: Information anxiety will be negatively associated with intention to read 

H7: Information anxiety will be negatively associated with attitude towards leaflet design 
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CHAPTER FOUR 

Methodology 

Due to the applied nature of this research, concepts from other fields such as marketing, 

psychology, and consumer behavior were used to develop the methodology.  In order to 

determine the impact of cognitive effort and involvement, following steps were 

accomplished: 

1) Identification of the study design 

2) Development of simplified one-page prescription drug information leaflets 

3) Development of involvement scenarios to manipulate involvement  

4) Development of instrument for measuring information overload, information anxiety, 

product knowledge, intention to read as well as respondent demographic 

characteristics. 

5) Collecting the data from desired subjects 

6) Data Coding and analysis. 

Visual representation of overview of the methodology can be seen in figure 10.  Each 

step will then be discussed in detail. 
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Figure 10. Summary of the methodology  

 

Study Design  

This study was a field experiment. It was a cross sectional study because it involved 

observation of population characteristics at one point of time. Field studies are strong in 

realism, significance, strength of variables, theory orientation and heuristic quality 

(Kerlinger Fred and Lee Howard 2000).  Field Experiments are done in the everyday (i.e. 

real life) environment of the participants. The experimenter still manipulates the IV, but 

in a real-life setting (so cannot really control extraneous variables). The advantages of a 

field experiment are: 
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i. Behavior in a field experiment is more likely to reflect real life because of 

its natural setting, i.e. higher ecological validity than a lab experiment. 

ii. There is less likelihood of demand characteristics affecting the results, as 

participants may not know they are being studied. 

 

Note, in a field experiment independent variable are called manipulated variables because 

the experimenter manipulates (i.e. changes) the variable. In the current study, cognitive 

effort and involvement were the manipulated variables. Cognitive effort could occur at 3 

levels: high (current practice leaflets), medium (one-page text only leaflets) and low 

(PILs) and involvement were manipulated using situational scenarios at two levels, low 

and high. 

 

Manipulated Variables 

1. Manipulated factor 2: Cognitive effort 

Cognitive effort was manipulated at 3 levels. The newly developed PILs were 

expected to exert lowest cognitive effort followed by one-page text only 

(medium) and current practice leaflets (high). 

 

PILs 

While developing the PILs the aim was to reduce cognitive effort i.e. the effort an 

individual would have to exert to read and understand the information. The design 

and the content of a particular information source would be indicative of the 
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cognitive effort. These are developed for three drugs currently namely, Celebrex
®
 

(celecoxib), Ventolin HFA
®
 (albuterol) and Prezista

®
 (Darunavir).  The well-

established OTC drug facts panel format was adopted while developing the PILs. 

A red box (border thickness = pt 2) was included to represent clinically most 

important information required by the patients to use the medication 

appropriately. The PILs were developed to be printed on a A4 size paper.  

Further, previously described well-known cognitive principles were used 

indevelopment of the PILs, so that it would exert lower cognitive effort. 

Following cognitive principles were implemented: 

 Off-loading – Provide information through other route i.e. use of 

pictures or symbols. In PILs, universally accepted symbols were used 

to indicate important safety information and when not to take the 

medication. Further, actual picture of the medication was included at 

right top corner to help patient identify the medication and avoid 

medication errors.   

 Weeding and Signaling: Unnecessary information was excluded and 

important safety warnings were highlighted (signaling).   

 Clustering – Like-information was kept together 

 Chunking of information or Segmentation: Information was divided 

into sections or segment. 

 Coding/Naming: Each section was titled to provide context of the 

information. 
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 Color: The PILs used colored box to highlight the most important 

information. Further, a colored image of the medication was included 

for helping patients to identify the medication. 

The content of drug information was been taken from FDA approved labeling and 

was tested for content validity by clinicians.  The details of testing for content 

validity are included in the pilot study and elicitation phase section. Appendix 

A1-A3 shows the PILs developed.  

 One-page text only 

These leaflets were developed by a group of researchers lead by Catalina 

Health
TM

 as a quality improvement (QI) initiative with the goal of providing 

patients clearer medication information when they pick up prescriptions at the 

pharmacy. These were used as is without any modifications. The one-page text 

only leaflets indeed reduced the quantity of information as compared to the 

current practice materials. However, there is no research to indicate whether these 

leaflets were successful in affecting the first step of healthcare information 

acquisition i.e. catching patient’s attention. Further, these leaflets did not use 

color, symbols/pictures and had inconsistent font size across different 

medications. The organization of content was not consistent across the 3 

medications (See Appendix B1-B3).  

 

Current Practice 

For the medications in concern for this study, patient leaflets that a patient would 

receive in the current practice were collected from 4 major chain pharmacies 
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specifically Kroger, Target, Walgreens and CVS. To adopt a conservative 

approach, the PILs and text only formats were compared to the information leaflet 

that has least quantity of information. Appendix C1-C3 shows the current practice 

leaflets that were used in the study. 

 

2. Manipulated factor 2:Involvement (Appendix D) 

Patient involvement was manipulated at 2 levels, low and high. Patient involvement can 

be manipulated in different ways. Gifts such as money, coupons or incentives have been 

successfully used in the past to manipulate involvement. Sometimes researchers have also 

used actual product purchase scenarios to increase participants’ involvement levels 

(Petty, Cacioppo et al. 1983). Researchers have investigated existing consumer groups 

that differed in the extent to which an issue or product was personally important 

(Hovland, Harvey et al. 1957). Wright (1973, 1974) conducted a procedure to manipulate 

involvement in advertising studies. Participants in the high involvement group were told 

they would be asked to evaluate the product seen in an advertisement (ad) and they were 

given some additional background information regarding the product. The participants in 

the low involvement group were not given any background information and did not 

expect to evaluate the product.  Another promising way to manipulate involvement, 

specifically situation involvement, is to use situational scenarios.    

 

Scenarios were developed based on past literature and information provided by practicing 

pharmacists. In this study, situational scenarios were used to manipulate patient 

involvement into two levels. The participants were given a situational scenario before 



 58 

they viewed each information leaflet. Scenarios were printed in black on A4 size white 

paper, double-spaced with 16-point font size. In the high involvement scenario the 

participant was asked to imagine that they had a life threatening disease and that reading 

the leaflet is important because the medication has significant side effects. Conversely, in 

the low involvement scenario, the participant was informed that the prescription they 

were picking was a refill for a drug that they have been using for a year and never 

experienced any problems.  Further, they have to reach home soon as they are hosting a 

party. 

 

Measured Variables 

Overall there were 5 measured variables for the research model, specifically, information 

load, information anxiety, product knowledge, attitude towards leaflet and intention to 

read. 

a. Information load: Information load perceived by an individual for a 

particular information leaflet. Jacoby, Speller and Kohn (1974) developed 

the scales to measure information load. Information overload was 

measured using a 5-item 5-point likert scale. 

b. Information anxiety: Stress/anxiety experienced by the individual when 

encountering the information. Information anxiety was measured using a 

3-item 5-point likert scale. 

c. Product Knowledge: Consumer’s interpretation and retention of 

information viewed. This construct was measured using a 12-item, 5 point 

likert scale.  
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d. Attitude towards information: Predisposition to respond in a favorable or 

unfavorable manner to a particular format. Mitchell and Oslon (1981) 

developed a semantic differential scale to measure attitude-towards-the-ad 

(Aad). Four variables specifically, good-bad, irritating-not irritating, like-

dislike and interesting-uninteresting formed one factor. This scale was 

found to be reliable having Cronbach’s alpha value of 0.87. This measure 

has been since used and established as a factor to be considered in 

evaluating advertisements. Edell and Stalein (1983) used a similar scale to 

measure Aad. In past researchers have (Biehal, Stephens et al. 1992) used 

a five item 7-point scale (good-bad, like-dislike, interesting-boring, 

creative-uncreative and informative-uninformative) to measure Aad 

(Cronbach’s alpha = 0.85).  Petty, Cacioppo and Schumann (1983) used 3 

item 9-point semantic differential scale to measure positive or negative 

attitude towards the product (Cronbach’s alpha = 0.86). 

e. Intention to read: Likelihood that the patient will read the information. 

Many studies in past have used validated scales to measure intention. 

Measurement of intention involves 5, 7, or 10-point semantic differential 

scales (very likely-not at all likely) or likert scales (strongly agree-strongly 

disagree) scales (Petty, Cacioppo and Schumann 1983; Edell and Staellin 

1983). Mitchell and Oslon (1981) used a single item 7-point semantic 

differential scale having anchors very likely and not at all likely. 

Previously validated scales modified according to the current topic were 
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used to measure intention. A 2-item, 5 point semantic scale having 

anchors very likely and not at all likely. 

 

Manipulation check  

The manipulated variables in this study were cognitive effort and involvement. 

Manipulation for the cognitive effort was measured using 5-point semantic differential 

scale having anchors colorful/colorless, easy to read/difficult to read and more effort/less 

effort. Similarly, manipulation check for patient involvement was measured using 5-point 

semantic differential scale in terms of involvement, interest and motivation.  

 

In addition to the above, the survey instrument also contained questions on demographic 

information, general health status and health literacy level. 

The demographic and practice characteristic variables measured were age, gender, 

race/ethnicity, prescription medication use, health status, intrinsic involvement level with 

medication information and health literacy.  

 

Population and Sampling technique: 

Due to the exploratory nature of this study, random assignment was not possible and 

hence convenient sampling was deemed to be appropriate.  A hypothesis testing type of 

field study was considered most appropriate for the research question in concern.   
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Pilot Study and Elicitation phase: 

Initial elicitations were taken from patients, clinicians and research experts to design the 

leaflet and finalize the content. After the development of the leaflet it was submitted for 

review and suggestions from clinicians. Modifications were made to revise the leaflet 

design and content based on clinicians suggestions and then re-submitted for review. This 

process was continued until no changes were suggested. Once the leaflets were finalized 

3 pilot studies were conducted to determine the internal validity of the questionnaire. 

 

Pilot studies were conducted as a replica of the experiment to determine the logistics and 

gather information that can improve the quality and efficiency of the questionnaire.  The 

following pilot study protocol was adopted (Peat 2001; van Teijlingen and Hundley 

2001): 

 

 Administer questionnaire to pilot subjects in exactly the same way as it will be 

administered in the main study 

 Subjects be asked for feedback to identify ambiguities and difficult questions 

 Time taken to complete the questionnaire be recorded  

 Discard all unnecessary, difficult or ambiguous questions 

 Assess whether each question gives an adequate range of responses 

 Establish that replies can be interpreted in terms of the information that is required 

 Check that all questions are answered 

 Re-word or re-scale any questions that are not answered as expected 

 Shorten, revise and, if possible, pilot again 
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Based on the above protocol 3 pilot studies were conducted. First study was conducted on 

12 pharmacy patients. However, it was observed that for patients coming to the pharmacy 

the situational involvement level was already very high and hence it was difficult to 

prime them to a low involvement scenario. Further, suggestions were obtained to revise 

the scenarios and conduct the experiment in a population whose situational involvement 

in general is relatively low.  Based on the results of first pilot study the involvement 

scenarios and the questionnaire were modified. The second and third pilot study 

contained 12 participants each and was conducted in adults in a university setting. After 

the participants successfully completed the survey, they were asked whether they 

understood all the questions and instructions in the survey, was the scale adequate and 

allowed for only one response to each question.  If the respondent skipped any question, 

he/she was asked the reason for doing so.  Also, information on whether any question 

was offensive or insulting was obtained. A summary of all the queries was prepared and 

the questionnaire was edited accordingly. 

 

Sample Selection 

As this was a field study a convenient sampling procedure was deemed appropriate.  

Participants from each college were selected on the basis of a set rule. Locations were 

identified within a specific college. In each location, every second participant was 

approached. If the student declined participation the next immediate student was 

approached. As mentioned above data was collected in and around University of 

Houston. Only individuals greater than or equal to18 years of age and able to read 



 63 

English were included.  Data were collected during all the weekdays from 9 am to 5.30 

pm.  

 

Experimental Procedure per participant 

Appendix E summarizes the steps for the experimental process. The data collection 

procedure was similar to the one used by Grahn (1979) and Sansgiry and Cady (1996). 

Each individual was approached and requested to participate in the study by reciting a 

communiqué (Appendix F). After confirming consent to participate in the study, each 

participant was given a folder. Each participant evaluated 3 different leaflets (current 

practice, text-only and PILs) and both levels of involvement. First the participant would 

read a general introduction to the experiment followed by a low involvement scenario, 

after which they would evaluate the leaflet. The participant was informed that s/he would 

have as much time as s/he needs to evaluate the leaflet information. However, the time 

s/he takes would be recorded. After the participant completes the evaluation s/he would 

respond to the questionnaire. This process would be repeated for the remaining two 

leaflets also. Finally the participants would respond to the demographic and practice 

characteristic questions.  

 

The order in which the participant evaluated the package was randomized (See appendix 

H).  After the participant completes the questionnaire the packet was collected back and 

questionnaires were collected and stapled. Participants were thanked for their 

participation and were given a token of appreciation. Note that the participants were not 

informed about the gift before they complete the survey because that would increase their 
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involvement. The Committee of Human Subjects Protection at University of Houston 

reviewed and approved the study. 

 

Sample Size Determination: 

To determine the sample size, an a priori power analysis was carried out by using the G-

Power statistical software, version 3.1.  In a priori analysis, sample size N is computed as 

a function of the power required, the pre-specified significance level and the population 

effect size.  It is an efficient method for controlling power before a study is actually 

conducted (Cohen 1988; Faul, Erdfelder et al. 2007).  While carrying out the analysis 

following 4 parameters are very important: 

a) Sample size, n 

b) Effect size, d  

c) Power  

d) Probability of Type 1 error/Significance level, α. 

Alpha (α) is the probability of making a type I error i.e. rejecting the null hypothesis 

when it is true.  By setting an acceptable level of α, this probability is controlled at the 

beginning of the experiment.  Power is related to the type II error (β) i.e. failing to reject 

the null hypothesis when it is false.  Power is thus expressed as  

Power = 1 – β  

Thus, power refers to the ability of the test to reject the null hypothesis when it should be 

rejected which in turn refers to the ability of that test to detect statistically significant 

differences (Agresti and Finlay 1997).   Effect size (d) refers to the expected difference 
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between the groups being compared (Tran 1997). The value of effect size for small, 

medium and large magnitude varies for different statistical tests. 

  

Each of the four parameters – alpha (α), effect size (d), power (1- β) and sample size (n) 

are inter-related.  By knowing the value of any three of these parameters, the value of the 

fourth can be determined (Cohen 1988).  At a given value of first two, the only factor that 

can affect power is the sample size. If the sample size is too small the power of the 

statistical test will be too low to detect significant differences. On the other hand, if the 

sample size is very large, valuable time and resources are wasted, with minimal 

improvements in power (Hill and Lewicki 2006).  Therefore, it is very important to have 

the most appropriate sample size so that, for a given α and d, a sufficiently powerful 

design can be obtained without overuse of time and resources. 

 

If multiple tests are to be conducted, then the sample size for each statistical test must be 

conducted.  The final sample size of the study should be determined based on the test that 

requires highest sample size for achieving pre-specified power. For this study, repeated 

measures MANOVA were conducted. For MANOVA effect size of 0.10 was considered 

as small, 0.25 as medium and 0.40 as large (Cohen 1988).  Table 1 shows the various 

effect size and sample size required for MANOVA test at α = 0.05, power = 0.95, no. of 

groups = 2 and no. of measurements = 4. 
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Table 2: Summary of different effect size used for calculation of sample size for 

MANOVA (α = 0.05; power = 0.95) 

Effect size (d) 0.10 (small) 0.25 (medium) 0.40 (large) 

Sample size (n) 1721 360 112 

 

It was not feasible, both in terms of time and money, to collect data from 1721 subjects. 

Thus, medium effect size of 0.25 was considered appropriate for the study. 

 

Data coding: 

The data obtained were coded and a codebook was prepared.  Data were entered in 

Microsoft Excel (Version 2007).  The code book can be seen in Appendix E. 

Data Analysis: 

Reliability Analysis:  

Reliability is defined as the extent to which a measure is accurate and consistent. The 

instrument in this study measured each variable using several items on a standardized 

seven point scale.  For the instrument to be reliable, it is important for all items in a 

domain to be correlated with each other and to consistently measure the same thing.  

Reliability analyses were thus performed for all the domains by calculating and reporting 

inter-item correlations along with Cronbach’s alpha. 

Note, the survey questions were adopted from pre-validated questionnaire used in past. 

Hence, formal validity analyses are not required. However, content validity was test 

using expert judgments. 



 67 

Calculation of Measured Constructs: 

Product Knowledge (Pdt_K) = Score received by the participant for correctly answering 

questions regarding product knowledge. Total score was obtained by summing scores on 

all questions. This score would be different for different product as the information varied 

across different products 

Pdt_K_C = (8 – A1a + A1b + A1c + A1d + A1e + A1f + A1g + 8 – A1h + A1i + A1j + 

A1k) ÷ 11 

Pdt_K_V = (A2a + A2b + A2c + A2d + A2e + 8 – A2f + 8 – A2g + A2h + A2i + A2j + 

A2k) ÷ 11 

Pdt_K_P = (A3a + A3b + A3c + A3d + A3e + 8 – A2f + 8 – A2g + A3h + A3i + A3j + 

A3k) ÷ 11 

 

Information Overload (IO) = [B1a + B1b + (8-B1c) + B1d + B1e] ÷ 5 

 

Information Anxiety (IA) = (B1f +B1g +B1h) ÷ 3 

 

Attitude towards the prescription leaflet (APL) = Score received by participants for 

indicating their attitude towards the leaflet. Scores were obtained as follows: 

[C1a + C1b + (8 – C1c) + C1d + 8 – C1e] ÷ 5 

 

Intention to read the leaflets (Int) = Score received by the participant for indicating their 

likelihood of purchasing the product based on the information leaflet viewed. It reflects 

the score obtained on the item D1a 

For manipulation check 
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Cognitive effort = [F1a + F1b + (8-F1c) + F1d] ÷ 4 

Involvement = [F1e + F1f + (8-F1g)] ÷ 3 

 

Statistical Analyses 

The data analysis process involved several methods. Frequency distributions and 

measures of central tendency and dispersions were used to describe the sample and 

participant responses on the instruments. Given the repeated nature of the experiment, 

repeated measures analysis (MANCOVA – multiple DVs) was used to analyze the impact 

of cognitive effort and involvement on measured variables. Post hoc analyses were 

conducted to determine which of the k means in a one-way ANOVA are significantly 

different. Statistical analyses were performed using SAS
®
 Version 9.2 set at a priori 

significance level of 0.05. To test the proposed research model structural equation 

modeling was conducted using Mplus. Within-subjects ANOVA and paired t-test were 

conducted for manipulation check.  

 

For repeated measures analyses, in addition to the assumption of normality, within-

subject analysis of variance is based on assumptions about the variances of the 

measurements and the correlations among the measurements. Taken together, these 

assumptions are called the assumption of sphericity. Although a complete description of 

sphericity is beyond the scope of this text, there is sphericity if (a) the 

population variances of the repeated measurements are equal and (b) the population 

correlations among all pairs of measures are equal. Other complex and unusual patterns 

of variances and correlations can also produce sphericity. Violation of the assumption of 

http://www.davidmlane.com/hyperstat/A10626.html
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sphericity is serious: It results in an increase in the Type I error rate. Tests for normality 

and sphericity were also conducted. 

 

Comprehensive model testing was conducted using structural equation modeling (SEM) 

technique. Mplus was used to test the model.  SEM is a well-established and robust 

technique to test ‘complex’ relationships between observed (measured) and unobserved 

(latent) variables and also relationships between two or more latent variables. Structural 

equation models go beyond ordinary regression models to incorporate multiple 

independent and dependent variables as well as hypothetical latent construct that clusters 

of observed variables might represent.  SEM consists of 2 parts, the measurement model 

and the structural model.  The causal pattern of inter-variable relations within the theory 

is specified 

a priori.  The goal is to determine whether a hypothesized theoretical model is consistent 

with the data collected to reflect this theory. The consistency is evaluated through model-

data fit, which indicates the extent to which the postulated network of relations among 

variables is plausible. SEM is a large sample technique (usually N > 200) and the sample 

size required is somewhat dependent on model complexity, the estimation method used, 

and the distributional characteristics of observed variables (Kline 2011). SEM has a 

number of synonyms and special cases in the literature including path analysis, causal 

modeling, and covariance structure analysis. In simple terms, SEM involves the 

evaluation of two models: a measurement model and a path model. Measurement model 

represents relationship between the observed measures that form or reflect the latent 

variable. These relationships are manifested as factor loadings in the SEM results. The 

http://www.davidmlane.com/hyperstat/A18652.html
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structural model is the model of relationship between the independent and dependent 

variables.  

 

The adequacy of any proposed model would be determined by following stand-alone fit 

statistics: 

i. Chi-square: The chi-square for the model is also called the discrepancy function, 

likelihood ratio chi-square, or chi-square goodness of fit. In some softwares, the chi-

square value is called CMIN. If the chi-square is not significant, the model is 

regarded as acceptable. That is, the observed covariance matrix is similar to the 

predicted covariance matrix--that is, the matrix predicted by the model. If the chi-

square is significant, the model is regarded, at least sometimes, as unacceptable. 

However, many researchers disregard this index if both the sample size exceeds 200 

and other indices indicate the model is acceptable. In particular, this approach arises 

because the chi-square index presents several problems: 

 Complex models, with many parameters, will tend to generate an 

acceptable fit 

 If the sample size is large, the model will usually be rejected, 

sometimes unfairly  

 When the assumption of multivariate normality is violated, the chi-

square fit index is inaccurate.  
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ii. Relative chi-square: The relative chi-square is also called the normed chi-square. This 

value equals the chi-square index divided by the degrees of freedom. This index 

might be less sensitive to sample size. The criterion for acceptance varies across 

researchers, ranging from less than 2 (Ullman and Bentler 2003) to less than 5 

(Schumacker and Lomax 2004). 

 

iii. Comparative Fit Index (CFI): The CFI compares the fit of a target model to the fit of 

an independent model--a model in which the variables are assumed to be 

uncorrelated. In this context, fit refers to the difference between the observed and 

predicted covariance matrices, as represented by the chi-square index. In short, the 

CFI represents the ratio between the discrepancy of this target model to the 

discrepancy of the independence model.  

 

Let d = χ2 - df where df are the degrees of freedom of the model.   

 

    
 (          )     (              )

  (          )
 

 

If the index is greater than one, it is set at one and if less than zero, it is set to 

zero. Values that approach 1 indicate acceptable fit. CFI is not too sensitive to sample 

size (Fan, Thompson et al. 1999). However, CFI is not effective if most of the 

correlations between variables approach 0--because there is, therefore, less covariance to 

explain.  
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iv. Root Mean Square Error of Approximation (RMSEA): This absolute measure of fit is 

based on the non-centrality parameter. If χ2 is less than df, then the RMSEA is set to 

zero.  Like the TLI, its penalty for complexity is the chi square to df ratio.  The 

measure is positively biased (i.e., tends to be too large) and the amount of the bias 

depends on smallness of sample size and df, primarily the latter.  The RMSEA is 

currently the most popular measure of model fit and it now reported in virtually all 

papers that use CFA or SEM and some refer to the measure as the 

“Ramsey.”  MacCallum, Browne and Sugawara have used 0.01, 0.05, and 0.08 to 

indicate excellent, good, and mediocre fit, respectively (MacCallum, Browne et al. 

1996). However, others have suggested 0.10 as the cutoff for poor fitting 

models.  These are definitions for the population.  That is, a given model may have a 

population value of 0.05 (which would not be known), but in the sample it might be 

greater than 0.10.  Use of confidence intervals and tests of PCLOSE can help 

understand the sampling error in the RMSEA. There is greater sampling error for 

small df and low N models, especially for the former.  Thus, models with 

small df and low N can have artificially large values of the RMSEA.  For instance, a 

chi square of 2.098 (a value not statistically significant), with a df of 1 and N of 70 

yields an RMSEA of 0.126.  For this reason, it is argued to not even compute the 

RMSEA for low df models (Kenny 2011). 

 

v. Standardized Root Mean Square Residual (SRMR): The SRMR is an absolute 

measure of fit and is defined as the standardized difference between the observed 

correlation and the predicted correlation.  It is a positively biased measure and that 
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bias is greater for small N and for low df studies.  Because the SRMR is an absolute 

measure of fit, a value of zero indicates perfect fit.  The SRMR has no penalty for 

model complexity.  A value less than .08 is generally considered a good fit (Hu & 

Bentler, 1999).   

 

Assumptions 

The methodology and results of this study were based on the following assumptions: 

1) Human beings are rational and make systematic use of information available 

to them (Ajzen 1991). 

2) People consider the implications of their actions before they decide to engage 

or not engage in certain behaviors (Ajzen, 1991). 

3) The participants understood the questionnaire and responses indicated by the 

participants on the questionnaire truly reflected their personal opinions. 

4) Respondents provided accurate information about their socio-demographic 

and socio-economic characteristics. 

Variables such as information load, information anxiety, product knowledge, attitude 

towards leaflet and intention to read were continuous constructs that were analyzed at the 

interval level. 
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CHAPTER FIVE 

Results 

The results of the study will be presented in this chapter. The chapter would be 

categorized in five broad sections starting with response rate sections, which would 

include details of the data collection period and final sample size. The second section will 

describe the details about the sample characteristics followed by section 3 on 

psychometric testing of the instrument, model adequacy and manipulation test results. 

Hypotheses testing of main effects of involvement and cognitive effort and interaction 

effects will be discussed in section 4. This section would also include post hoc testing and 

correlation analyses between outcome variables. Finally, the last part of this chapter will 

be comprehensive model testing results obtained from structural equation modeling. 

 

Section 1 - Response Rate: 

A-priori sample size calculations revealed that 360 completed surveys would be required 

to test the hypotheses. Data was collected from August 28, 2013 to October 1, 2013.  A 

total of 581 students were approached out of which 366 students agreed to participate in 

the study.  
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Figure 11: Sample size illustration 

 

Thus, a total of 366 surveys were obtained at the end of the data collection. Four 

participants were not able to complete the entire survey and had to leave the study mid-

way due to time constraints or prior commitments. Further, 2 complete surveys were 

discarded because they had a lot of missing variables.  A total of 360 usable surveys were 

finally considered for analysis. The response rate of the study was 61.96% 

(360/581*100). Surveys were coded according to the codebook (Appendix H). The a-

priori alpha level was set at 0.05 for all tests.  

 

  

Total no. of participants 

approached 

n = 581 

Total no. participated 

n = 366 

Denied 

participation 

n = 215 

Total no. of surveys 

obtained 

n = 362 

Did not complete 
participation 

n = 4 

Final Sample 

n = 360 

Had majority 
missing values 

n = 2 
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Section 2 – Sample Characteristics 

A summary of demographic and practice characteristic is provided in Table X.  The mean 

age of all respondents was 23.62 (± 6.04) years with median equal to 22 years. 

Respondents ranged between 18 years and 67 years of age. Higher numbers of 

respondents were females (62.01%). The sample had a good mix of race/ethnicity with 

majority of Whites (40.526%) followed by Hispanics (26.94%), Asian (16.67%) and 

African Americans (8.89%). All respondents indicated that they at least had high school 

education.  Majority had some type of college education (79.67%).  

Approximately, 3/4
th

  (72.50%) of the sample had taken or were on prescription 

medications at the time of the survey. Only 16.11% of the respondents had received 

professional training in health related field. The survey indicated that majority (62.50%) 

of patients only sometimes, rarely or never read information leaflets only. Only 5 

respondents had taken Celebrex in the past. Approximately 10% respondents had taken 

Ventolin in the past and no participant had taken Prezista in past.  
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Table 3: Demographic and descriptive characteristics of respondents 

Variable Frequency (%) 

(n=360) 

Gender   

 Males, n (%) 136 (37.99%) 

 Females, n (%) 222 (62.01%) 

Race/Ethnicity  

 White 146 (40.56%) 

 Hispanic 97 (26.94%) 

 African American 32 (8.89%) 

 Asian 60 (16.67%) 

 Native American 1 (0.28%) 

 Other/Mix 24 (6.67%) 

Education level  

 High School 29 (8.08%) 

 College 286 (79.67) 

 Masters 28 (7.80%) 

 Doctoral 16 (4.46%) 

Currently taking or in past have taken prescription medication  

 No 99 (27.50%) 

 Yes 261 (72.50%) 

Self-reported health status  

 Excellent 91 (25.28%) 

 Very good 183 (50.83%) 

 Good 71 (19.72%) 

 Fair  15 (4.17%) 

 Poor 0 (0%) 

Received professional training in health related field  

 No 302 (83.89%) 

 Yes 58 (16.11%) 

Generally read the information leaflets provided along with Rx  

 Never 31 (8.61%) 

 Rarely 76 (21.11%) 

 Sometimes 118 (32.78%) 

 Often  95 (26.39%) 

 Always 40 (11.11%) 

Poor health literacy  

 No 262 (72.78%) 

 Yes 98 (27.22%) 

Past exposure to study medication*  

 Celebrex 5 (1.43%) 

 Ventolin 33 (9.54%) 

* Missing values encountered 
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Respondents were asked to rank the three leaflets based on their preferences. Rank 

1indicated most preferred format and Rank 3 indicated the least preferred format. Figure 

12 present the results of the preferred format by patients. 

Figure 12: Format preference by leaflet type 
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Section 3 – Psychometric testing and Manipulation checks 

Reliability Analysis 

Before a measure could be considered valid, it should be reliable. Reliability deals with 

the extent to which a measure is accurate and consistent. In other words, it is the ability 

of the survey or the questions to yield same results each time.  Reliability can be tested 

using following methods: 

1) Te-retest method – Same scale given at different times. 

2) Alternate form method – two different scales measuring the same concept. One of the 

scales should be established as reliable and the other scale is the one, which is to be 

tested. 

3) Split-half method – Divide the scales and compare.  

4) Internal Consistency method 

a. Homogeneity of scale items – Cronbach’s Alpha   

b. Kuder-Richardson Method – Strictly for binary measures 
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For this study Cronbach’s alpha was considered as more appropriate method over the 

others.  Cronbach's alpha is an index of reliability associated with the variation accounted 

for by the true score of the "underlying construct."  Its value can range from 0 to 1 and it 

indicates the internal consistency of the scale (Santos 1999). The higher the score, more 

reliable the generated scale is. For behavioral research, a value of 0.7 or above is 

acceptable but scales with lower threshold have been used in the literature (Nunnally 

1978). 

Reliability was tested for the measured variables specifically, information overload, 

information anxiety, attitude towards the leaflet, and intention to read. The correlation of 

each item in a domain with the total score for the domain was also determined.  

Table 4: Mean score and reliability coefficients for domain – Information overload  

Items Means (SD) 
Correlation 

with total 
Alpha 

There is so much information that I have 

trouble considering what is important 

4.31 (± 2.17) 0.85 0.77 

I feel confused by the amount of information 

provided  

3.90 (± 2.07) 0.79 0.78 

I feel the leaflet contains too little information 5.69 (± 1.50) 0.14 0.94 

It is hard for me to concentrate because of all 

the information in the leaflet 

4.09 (± 2.11) 0.82 0.78 

The leaflet has so much information to read that 

it is difficult to remember 

4.46 (± 2.12) 0.83 0.78 

Standardized Cronbach’s Alpha for the domain 0.85 
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Table 5: Mean score and reliability coefficients for Information Anxiety  

Items Means (SD) 
Correlation with 

total 
Alpha 

I feel overwhelmed by the amount of 

information to be understood 

4.09 (± 2.09) 0.84 0.87 

I feel stressed by the amount of 

information to be understood 

3.70 (± 2.03) 0.89 0.83 

I feel numb and incapable of action by 

the amount of information to be 

understood 

2.99 (± 1.89) 0.76 0.93 

Standardized Cronbach’s Alpha for the domain 0.91 

 

Table 6: Mean score and reliability coefficients for Attitude towards leaflet  

Anchors Means (SD) 
Correlation 

with total 
Alpha 

Good - Bad 3.36 (± 1.88) 0.80 0.73 

Like - Dislike 3.71 (± 1.93) 0.82 0.73 

Uninteresting - Interesting 3.98 (± 1.87) 0.61 0.79 

Attractive  - Unattractive 4.21 (± 2.05) 0.61 0.79 

Uninformative - Informative 2.26 (± 1.39) 0.29 0.87 

Standardized Cronbach’s Alpha for the domain  0.82 
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Table 7: Mean score and reliability coefficients for Intention to read  

Items Means (SD) 
Correlation 

with total 
Alpha 

Assuming that information would be provided in 

the format you last viewed, how likely is it that 

you would read the prescription drug leaflet 

4.53 (± 2.19) 0.58 - 

Assuming that information would be provided in 

the format you last viewed, how likely is it that 

you would keep the leaflet for future reference 

4.52 (± 2.24) 0.58 - 

Standardized Cronbach’s Alpha for the domain 0.73 

 

Table 8 summarizes the results of reliability assessment Standardized Cronbach’s Alpha 

was found to be greater than 0.7 for all the domains. Hence, the domains were considered 

reliable to measure that particular construct. Also the item to total correlation was high 

indicating that all items across the scale were added to give a composite score. 

Table 8: Results for reliability Analyses 

Construct Standardized Cronbach’s Alpha 

Information Overload (5 items) 0.85 

Information Anxiety (3 items) 0.91 

Attitude towards leaflet format (5 items) 0.82 

Intention to read leaflets (2 items) 0.73 
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Validity Analysis:  

Validity refers to how well a test measures what it intends to. Since, all items for each 

domain were taken from literature and modified to address the question in concern, it was 

assumed to be valid. Content validity determines whether the content is representative of 

the whole concept.  Expert judgments were considered for determining the content 

validity of the questionnaire. 

 

Manipulation check results 

Manipulation checks were conducted to identify whether the stimuli i.e. cognitive effort 

and involvement were manipulated successfully. As explained in methodology multi-item 

measures were developed for each stimulus. For manipulation check, the mean values 

were compared across the levels using a ANOVA and t-test. The results showed a 

significant difference in means across the different levels indicating a successful 

manipulation. For cognitive effort, which had 3 levels, a significant result in ANOVA 

was followed by post-hoc scheffe’s test. All leaflets were significantly different from 

each other in their level of cognitive effort. The current process exerts highest cognitive 

effort whereas the PILs required lowest cognitive effort.  
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Table 9: Manipulation Check results for the experimental stimuli specifically, 

cognitive effort to be exerted while reading the leaflet and the situational 

involvement while reading the leaflet 

 

Stimuli/Manipulated 

variable 

Conditions or levels Mean (±SD) p-value 

Cognitive effort 

Current process label 5.42 (± 1.15) 
<.0001 

1-2*, 1-3*, 2-3* 
Text Only label 4.01 (± 1.20) 

Enhanced label 2.69 (± 1.30) 

Situational Involvement 
High  5.02 (± 1.76) 

0.006 
Low 3.40 (± 1.52) 

 

Model adequacy assumptions and testing  

The analyses described in this chapter are mostly using parametric statistical tests. Before 

analyzing data with parametric statistical tests, data were evaluated to see if the 

assumptions of normality, homoscedasticity, variable independence and linearity were 

met. However, it should be noted that both the t-test and the F-test are robust enough to 

stand moderate deviations from these theoretical assumptions. Also when sample sizes 

are equal across the groups and large even major deviations from the above-mentioned 

assumptions can be tolerated (Zar 1984). 

 

In this study the sample size was equal (360) across groups and the number was large 

(360 X 3). Residual analyses did not indicate any major deviations from normality, 

homoscedasticity and linearity assumptions. Normal probability plots, histograms and 

residual plots did not indicate any violation of model adequacy assumptions. Data 

transformation was not conducted. Non-parametric test were conducted to check the 

consistency of the results.  

  



 85 

Section 4 – Statistical hypotheses testing 

Results of MANOVA will be presented to test for hypothesis H1, H2 and H3. In other 

words MANOVA will help identify the effect (overall main effects and interaction effect) 

of cognitive effort and involvement on outcome variables specifically information load, 

information anxiety, product knowledge, attitude towards the leaflet and intention to read. 

Null Hypothesis (H0) – There is no significant difference between the scores of 

information load, information anxiety, product knowledge, attitude towards the leaflet 

and intention to read across the 3 different leaflet and two levels of involvement. Table 

10 shows the result for MANOVA.  

Table 10: MANOVA test for the hypothesis of no overall effect of cognitive effort 

and involvement on the information processing variables (information load, 

information anxiety, product knowledge, attitude towards the leaflet and intention 

to read) 

Variable Statistic Value F - Value Pr > F 

Cognitive effort 

(a) 

Wilk’s Lambda 0.6170 58.43 <0.0001 

Pillai’s Trace 0.3868 51.37 <0.0001 

Involvement (b) Wilk’s Lambda 0.8841 28.06 <0.0001 

Pillai’s Trace 0.1160 28.06 <0.0001 

a*b Wilk’s Lambda 0.9185 9.29 <0.0001 

Pillai’s Trace 0.0820 9.15 <0.0001 

 

Factorial analysis of variance  

Since MANOVA indicated that the effect of cognitive effort and involvement was 

significant on the dependent variables, factorial ANOVA were performed to determine 

the effect of the stimuli on each dependent variable. As the interaction between cognitive 
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effort and involvement was found to be significant in MANOVA, it was included in each 

univariate analysis. 

a. Impact of cognitive effort and involvement on information load 

H0: There is no statistically significant difference in information overload scores 

between the 3 different leaflets and two levels of involvement. 

Results of this analysis show that there was a significant difference in information 

overload scores across the 3 leaflets and two levels of involvement. The interaction 

effect of cognitive effort and involvement was also significant. Table 10.1 and 10.2 

presents the results for ANOVA whereas Figure 13 shows the interaction effect  

Table 10.1: ANOVA to evaluate the effect of cognitive effort and involvement level 

on mean scores of information overload 

Source  DF Type III SS Mean Sq. F value Pr > F 

Cognitive effort 2 879.46 439.73 261.02 < .0001 

Involvement 1 88.40 88.41 52.48 < .0001 

Cognitive effort * involvement 2 108.90 54.45 32.32 < .0001 
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Table 10.2: Least square means for the effect of cognitive effort and involvement 

level on mean scores of information overload 

Cognitive effort Att LSMean Pr > F 

Current process 5.72 

< .0001 

1-2*, 1-3*, 2-3* 

Text only 4.17 

PILs 3.59 

Involvement Att LSMean Pr > F 

Low  4.78 

< .0001 

High 4.21 

 

Figure 13: Interaction effect of cognitive effort and involvement level on mean 

scores of information overload
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.  

b. Impact of cognitive effort and involvement on information anxiety 

H0: There is no statistically significant difference in information anxiety scores between 

the 3 different leaflets and two levels of involvement. 

Results of this analysis show that there was a significant difference in information 

anxiety scores across the 3 leaflets and two levels of involvement. The interaction effect 

of cognitive effort and involvement was also significant. Table 11.1 and 11.2 presents the 

result for ANOVA whereas Figure 14 shows the interaction effect  

Table 11.1: ANOVA to evaluate the effect of cognitive effort and involvement level 

on mean scores of information anxiety 

Source  DF Type III SS Mean Sq. F value Pr > F 

Cognitive effort 2 952.71 476.35 198.95 <0.0001 

Involvement 1 35.69 35.69 14.91 0.0001 

Cognitive effort * involvement 2 144.54 72.27 30.18 <0.0001 
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Table 11.2: Least square means for the effect of cognitive effort and involvement 

level on mean scores of information anxiety 

Cognitive effort Att LSMean Pr > F 

Current process 4.88 

< .0001 

1-2*, 1-3*, 2-3* 

Text only 3.26 

PILs 2.65 

Involvement Att LSMean Pr > F 

Low  3.78 

< .0001 

High 3.41 

 

Figure 14: Interaction effect of cognitive effort and involvement level on mean 

scores of information anxiety
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c. Impact of cognitive effort and involvement on product knowledge 

H0: There is no statistically significant difference in product knowledge scores between 

the 3 different leaflets and two levels of involvement. 

Results of this analysis show that there was a significant difference in product knowledge 

scores across the 3 leaflets and two levels of involvement. The interaction effect of 

cognitive effort and involvement was also significant. Table 12.1 and 12.2 presents the 

result for ANOVA whereas Figure 15 shows the interaction effect.  

Table 12.1: ANOVA to evaluate the effect of cognitive effort and involvement level 

on mean scores of product knowledge 

Source  DF Type III SS Mean Sq. F value Pr > F 

Cognitive effort 2 9.40 4.70 9.59 < .0001 

Involvement 1 12.99 12.99 26.53 < .0001 

Cognitive effort * involvement 2 6.22 3.11 6.35 0.0018 
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Table 12.2: Least square means for the effect of cognitive effort and involvement 

level on mean scores of product knowledge 

Cognitive effort Att LSMean Pr > F 

Current process 5.29 

< .0001 

1-2*, 1-3*, 2-3* 

Text only 5.39 

PILs 5.52 

Involvement Att LSMean Pr > F 

Low  5.29 

<0.0001 

High 5.51 

 

Figure 15: Interaction effect of cognitive effort and involvement level on mean 

scores of product knowledge
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d. Impact of cognitive effort and involvement on attitude towards leaflet 

H0: There is no statistically significant difference in attitude scores between the 3 

different leaflets and two levels of involvement. 

Results of this analysis show that there was a significant difference in attitude scores 

across the 3 leaflets and two levels of involvement. The interaction effect of cognitive 

effort and involvement was also significant. Table 13.1 and 13.2 presents the result for 

ANOVA whereas Figure 16 shows the interaction effect  

Table 13.1: ANOVA to evaluate the effect of cognitive effort and involvement level 

on mean scores of attitude towards the leaflet 

Source  DF Type III SS Mean Sq. F value Pr > F 

Cognitive effort 2 635.68 317.84 231.18 < .0001 

Involvement 1 2.06 2.06 1.50 0.2209 

Cognitive effort * involvement 2 73.47 36.74 26.72 < .0001 

 

Table 13.2: Least square means for the effect of cognitive effort and involvement 

level on mean scores of attitude towards the leaflet 

Cognitive effort Att LSMean Pr > F 

Current process 3.55 

< .0001 

1-2*, 1-3*, 2-3* 

Text only 4.79 

PILs 5.23 

Involvement Att LSMean Pr > F 

Low  3.55 

0.2209 

High 3.46 
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Figure 16: Interaction effect of cognitive effort and involvement level on mean 

scores of product attitude towards the leaflet 

  

 

e. Impact of cognitive effort and involvement on intention to read the leaflet 

H0: There is no statistically significant difference in intention scores between the 3 

different leaflets and two levels of involvement. 

Results of this analysis show that there was a significant difference in intention scores 

across the 3 leaflets and two levels of involvement. However, the interaction effect of 

cognitive effort and involvement was not significant. Table 14.1 and 14.2 presents the 

result for ANOVA whereas Figure 17 shows the interaction effect   
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Table 14.1: ANOVA to evaluate the effect of cognitive effort and involvement level 

on mean scores of intention to read the leaflet 

Source  DF Type III SS Mean Sq. F value Pr > F 

Cognitive effort 2 552.36 276.18 87.73 < .0001 

Involvement 1 212.89 212.89 67.63 < .0001 

Cognitive effort * involvement 2 15.40 7.70 2.45 0.0871 

 

Table 14.2: Least square means for the effect of cognitive effort and involvement 

level on mean scores of intention to read the leaflet 

Cognitive effort Att LSMean Pr > F 

Current process 3.55 

< .0001 

1-2*, 1-3*, 2-3* 

Text only 4.79 

PILs 5.23 

Involvement Att LSMean Pr > F 

Low  4.08 

<0.0001 

High 4.97 
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Figure 17: Interaction effect of cognitive effort and involvement level on mean 

scores of intention to read the leaflet 

  

 

Correlation Analyses 

Past literature and theories have established that attitude, knowledge and intention are 

significantly related to each other.   To identify the magnitude of association between 

product knowledge, attitude towards the leaflets and intention to read the leaflets in the 

current study, correlation analyses was conducted. Table X represents the Pearson 

correlation matrix along with the probability values across 3 different leaflet types. 

  



 96 

Table 15: Pearson correlation analysis to determine correlation between product 

knowledge, attitude towards leaflet and intention to read across different leaflet 

types 

 

N = 

360 

PK APL Int 

Leaflet type = Current process 

PK 1.00000 0.2144 

<.0001 

0.18148 

0.0005 

APL 0.21446 

<.0001 

1.00000 0.46565 

<.0001 

Int 0.18148 

0.0005 

 

0.46565 

<.0001 

1.00000 

Leaflet type = Text only 

PK 1.00000 0.27129 

<.0001 

0.28124 

0.0005 

APL 0.21446 

<.0001 

1.00000 0.48119 

<.0001 

Int 0.18148 

0.0005 

 

0.48119 

<.0001 

1.00000 

Leaflet type = PILs 

PK 1.00000 0.42457 

<.0001 

0.31875 

0.0005 

APL 0.42457 

<.0001 

1.00000 0.49672 

<.0001 

Int 0.31875 

0.0005 

 

0.49672 

<.0001 

1.00000 

 

Section 5 – Comprehensive model testing 

This section would present the results of evaluating the comprehensive model. The test 

was conducted using the concept and methodology of structural equation modeling. 

Mplus was used to test the proposed research model. The repeated nature of the study 

was taken into account by correlating data across different levels. Stand-alone fit 
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statistics CFI, RMSEA, and SRMR were used to determine the adequacy of the proposed 

model. Figure 18 represents the result of the model testing. 

 

Figure 18: Visual presentation of the final model explaining the information 

processing for prescription drug information 

 

  

The results of structural equation modeling indicated that the proposed model had an 

acceptable fit. All the proposed paths were significant except the direct association of 

cognitive effort with product knowledge. In other words, reducing cognitive effort would 

not directly increase product knowledge.  The SRMR value for the proposed model was 

0.07 indicating a goof fit.  A value less than .08 is generally considered a good fit.   

- 
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CHAPTER SIX 

DISCUSSION, RECOMMENDATION AND CONCLUSIONS 

The aim of this research was to evaluate the effects of patient involvement and cognitive 

effort exerted by leaflet on information processing variables namely, information 

overload, information anxiety, product knowledge, intention to read leaflet and attitude 

towards the leaflet. This chapter begins with a discussion of the results and its 

implications to real world. The chapter ends with highlighting some strengths and 

limitations of the study along with recommendations for future research.  

 

The discussion and implication of results will follow logical order starting with 

discussing the results of the demographic characteristics of the population and other 

extraneous variables. Further, the discussion would emphasize on results regarding the 

effects of the manipulated variables namely the cognitive effort and patient involvement 

followed by results of the model testing. The chapter concludes with a discussion of 

limitations and recommendations for future research. 

 

Inferences from results of demographic characteristics 

The results of this study could be directly applicable to young adult population because 

the mean age of the sample was approximately 23 (± 6.04) years. There were higher 

numbers of female respondents as compared to males however there was no effect of 

gender on any variables. The National Center for Education Statistics provides the 

racial/ethnic make-up of the student population in different universities across the 

country. The racial distribution of the study sample exactly mimicked the student 
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population in University of Houston indicating that there was no bias in sample selection.  

Further, the study results indicate that more than 70% of the population had taken 

prescription medications in past reflecting that the respondents were not naïve to the 

prescription medication process in USA. However, most of the respondents were naïve to 

the study medication. This could have affected the internal validity of the study. 

Respondents could have learned the medication information through his/her prior 

experience of taking the medication, from healthcare professionals etc. Finally, most of 

the respondents did not belong to a health related field or had not received any 

professional health related training. This is important because it would be natural for 

individuals from health care field to have higher understanding of prescription 

medications as compared to general population.  

 

The order randomization and repeated nature of the study appeared to be very effective to 

produce reliable results. The extraneous variables tested had no effect on the measured 

variables. The important message from the results of demographic variables was that 

approximately 30% of respondents did not read the leaflets (rarely or never). This number 

indicates that policy makers and manufacturers are not successful in capturing patient’s 

attention/interest to these leaflets. Attention is the first and virtually the most important 

step of comprehension. Attempts should be made to make the leaflets attractive 

specifically borrowing from OTC literature where color and pictures are used to attract 

patient attention.   
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Effect of cognitive effort and involvement 

Multiple analyses were done to estimate the effect of cognitive effort and patient 

involvement on information processing of prescription drug information.   

a. Impact on information load and information anxiety: The study results indicated that 

cognitive effort was positively and significantly associated with the information load 

and information anxiety encountered by the patient. In other words, if low cognitive 

effort is required to read and process an information content, then the information 

load and information anxiety experienced by the patient will also be low. The study 

results indicate that the effect of reduction of cognitive effort was more pronounced 

in individuals who had a high involvement. The interaction effect reveals that for a 

material having high cognitive effort i.e. the current practice, the involvement was 

directly proportional to information load i.e. highly involved people will experience a 

high information load and anxiety because it would be difficult for them to read and 

understand the complex information versus people in low involvement group who 

don’t care about reading the information at all. However, for the newer one-page 

formats i.e. with decrease in cognitive effort, involvement was inversely related to 

information load and anxiety.  For newer one-page format, highly involved 

individuals experienced lower information load and anxiety. The effect was higher in 

PILs as compared to the text only format.   

These results reinforce the elaboration likelihood model indicating those patients who 

are highly involved use central route of elaboration i.e. read and critically evaluated 

the information. For such individual, it is important to simplify information and 
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reduce the information load and anxiety. PILs exerted the lowest information load 

and anxiety. Past research has shown that chunking, segmentation, pictures and colors 

have helped individuals information processing and recall (Day 2006; Shrank and 

Avorn 2007; Wolf and Parker 2010; Wolf, King et al. 2012).  

 

b. Impact on product knowledge: Improving product knowledge is the most important 

expectation of a prescription information leaflet. The study results indicate that to 

improve product knowledge efforts should be made to improve patient involvement. 

Here a significant interaction effect indicates that improving involvement is 

especially important in the leaflets that exert lower cognitive effort i.e. the one page 

format. In the high cognitive effort formats the differences in product knowledge 

between the highly involved and low involved patients were non-significant.  Since, 

RCAC has recommended FDA to adopt one-page patient friendly formats efforts 

should now be directed towards improving patient involvement in reading the 

prescription information leaflets to improve product knowledge.  Past research has 

established that involvement enhances recall and recognition (Petty, Cacioppo and 

Schumann 1983). Highly involved individuals use central route of elaboration i.e. 

thoughtful and critical consideration to the information. They are more likely to 

understand and evaluate the information to make an informed decision.  

c. Impact on intention to read: To increase patient’s intention to read prescription drug 

leaflets cognitive load should be decreased i.e. adopt one-page format. 

In any format, improving individual’s involvement will improve their intention to 

read the leaflet. 
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Strengths and limitations  

This study was conducted in a university setting. The sample consisted of students and 

not general consumers. Thus, the generalizability of the study findings may be limited to 

younger population having characteristics similar to the sample. However, the university 

at which the data was collected was ethnically very diverse and the sample had a good 

representation of different race/ethnic groups.  It is well known that measuring behavior 

involves multi-dimensional concepts with many known and unknown variables that can 

affect the process or behavior under investigation. It is beyond the scope of any research 

to measure all the known variables that could affect a behavior. Further, there could be 

other unknown factors that had an effect on information processing of prescription 

medication leaflets. This study was a field-experiment where although the intent is to 

mimic natural process, but the participant activities and results would be generated in a 

controlled environment. For example: The participants read the leaflets because this study 

required them to read the leaflet and answer questions. In everyday practice probably 

they would never read leaflets. It is important to validate the study results in the real 

world patients. The manipulations i.e. cognitive effort and involvement were manipulated 

at fixed categorical levels but in reality they exist as a continuum. The data was collected 

using a self-administered survey. Respondents’ tendency to report misleading response 

due to social desirability was possible. Also, the validity of the response at individual 

level could not be checked.  However, emphasis on confidentiality of responses might 

have controlled this to an extent. 
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Future study recommendations 

The results of this study can be built upon and considered for various future research 

projects. It would be extremely important to validate the study results in general 

consumers at national level.  Future research can identify information processing of 

prescription medication in specialized groups like elderly, visually impaired individuals 

or the non-English speaking individuals. Based on the results of this study an effective 

educational intervention/leaflet could be developed and tested in a medication therapy 

management programs to improve health outcomes. Most importantly, future research is 

required to study how PILs impact medication adherence and compliance. Further, its 

impact on frequency of medication errors, clinical outcomes and disease progression 

could be studied. The cost savings achieved due to effective patient communication could 

also be studied. Research is required on application of information processing model 

established by this study to develop effective physician-directed information sources also. 

Finally, the results of this study can be used by the FDA to compare; different one-page 

formats and develop the most effective standardized patient-directed prescription 

information leaflet. 

 

Conclusion 

The results of the study showed that both cognitive effort exerted by the information and 

patient involvement levels had a significant impact on information processing variables 

like information load, information anxiety, product knowledge, attitude towards leaflet 

and intention to read. PILs had significantly higher patient comprehension as compared 

to the current practice and text-only prototypes. Increasing involvement further improves 
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product knowledge, intention to read and attitude towards leaflet. The FDA could 

consider these findings and provide guidelines to design a concise prescription drug 

information leaflet to eventually improve the expected outcomes associated with these 

information sources. 
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Appendix A1:  Prescription information leaflet (PILs) for Celebrex
®
 

 

 

   

 

 

 
 

 

 

 Active Ingredient               Purpose 
 

 Celecoxib . . . . . . . Non-steroidal anti-inflammatory drug (NSAID) 

 Uses 

 To relieve signs and symptoms of: 

  Acute pain   Ankylosing spondylitis 

  Osteoarthritis  Juvenile rheumatoid arthritis 

  Rheumatoid arthritis  Menstrual pain 

 Important Safety Information  

 

Cardiovascular risk: 

 Celebrex may increase chance of heart 
attack or stroke 

 Chance of cardiovascular risk increases 

 With long-term use of NSAIDs 

 In people who already have heart disease 

Gastrointestinal risk: 

 Celebrex may cause ulcers and bleeding in 
stomach or intestine  

 Chance of ulcers and bleeding increases 

 With long-term use of NSAIDs 

 Older age, alcohol use and smoking 

 These events can occur at any time of treatment, without prior symptoms 

 Do not take Celebrex  

 

 Before or after heart bypass surgery (coronary artery bypass graft) 

 In late pregnancy (greater than 30 weeks) 

 If you are allergic to aspirin, sulfa drugs or other NSAID 

 Side Effects 

 

 Common: 

Stomach pain, diarrhea, gas, heartburn, nausea, 
dizziness, constipation. 

 Potentially serious: 

Heart attack, stroke, high blood pressure, kidney 
problems, liver problems, asthma attacks, rash. 

 

Get Medical Help Right Away 

 If you experience shortness of breath, chest pain, weakness in one side of your body, slurred speech, 
swelling of face or throat. 

 Directions for Use 

 

 Take Celebrex exactly as your doctor/pharmacist told you and for the shortest time possible. 

 You can take Celebrex with or without food. 

 Take your dose every day at the same time. 

 Swallow the capsule whole or if you have difficulty swallowing the capsule, the content of Celebrex 
capsule can be added to applesauce and swallowed. 

CELEBREX® (celecoxib) Capsules Patient Medication Information 

This information is not complete or comprehensive. This leaflet does not take the place of talking to 

your doctor or pharmacist. For more information go to www.celebrex.com or call 1-888-000-0000.  

You are encouraged to report negative side effects of prescription drugs to the FDA at 

www.fda.gov/medwatch or call 1-800-FDA-0000. 

Tell Your Healthcare provider 

About all your existing medical conditions. 
About all medicines you take. 
About any history of ulcers or bleeding in the 
stomach and intestines, high blood pressure 
or heart failure, kidney or liver problems. 
If you are pregnant or breast feeding. 
If you take medicines called corticosteroids 
and anticoagulants, smoke or drink or are in 
poor health as these may increase the 
chance of bleeding or ulcers. 

Pharmacists’  Re commendation 

If you miss a dose, take it as soon as you 
remember. If it is close to the next dose then 
skip the missed dose. Do not double the dose 
to catch up. 

Your next refill is on 10/12/2013. Please call 
the pharmacy at (800) 123-4567.  
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Appendix A2:  Prescription information leaflet (PILs) for Ventolin HFA
® 

 

 

Pharmacists’  Re commendation 

 If you miss a dose, take it as soon as you 
remember. If it is close to the next dose then 
skip the missed dose. Do not double the dose 
to catch up. 

 

Your next refill is on 09/12/2013. Please call 
the pharmacy at (800) 123-4567.  

 

 

 
 

 

 

 Active Ingredient             Purpose 

 

 Albuterol Sulfate . . . . . . . . . . . . . Bronchodilator  

 Uses 

 

 Treatment of breathing problems or wheezing (bronchospasm) in people with lung 
diseases like asthma and chronic obstructive pulmonary disease (COPD). 

 Prevention of asthma attacks caused by exercising. 

 Important Safety Information  

 

Worsening of asthma:  

 If you need more than usual 
doses of Ventolin HFA

®
 then 

consult your doctor. 

Allergic reactions:  

 Immediate hypersensitivity 
reactions may occur. 

Cardiovascular risk:   

 Ventolin HFA
®
 may cause 

increase in pulse rate or blood 
pressure. 

 Do not take Ventolin HFA®  

  If you are allergic to albuterol sulfate. 

 Side Effects 

 

 Mild: 

Sore throat, runny nose, dizziness,  fast or irregular 
heartbeats, chest pain, shakiness,  muscle or joint pain 

 Potentially serious: 

Worsening of breathing, higher blood 
pressure, allergic reactions, low potassium 
levels 

 

Get Medical Help Right Away 

 If your breathing problem gets worse right after taking Ventolin HFA
®
. 

 If you experience a rash or swelling of the face or tongue. 

 Directions for Use 

 

 Use Ventolin HFA
®
 inhaler exactly as your doctor/pharmacist told you. 

 Do not take extra puffs of Ventolin HFA
®
. 

 Do not take it more often than your doctor told you. 

 See the instructions sheet or ask the pharmacist to demonstrate how to prime, use and clean your inhaler. 

 Ventolin HFA
®
 has a dose counter that starts at 204 or 64 and counts down each time a spray is released. 

Please request for a refill when the counter reads 020. 

VENTOLIN HFA® (Albuterol) Inhalation Aerosol Patient Medication 
Information 

This information is not complete or comprehensive. This leaflet does not take the place of talking to 

your doctor or pharmacist. For more information, go to www.ventolin.com or call 1-888-000-0000.  

You are encouraged to report negative side effects of prescription drugs to the FDA at 

www.fda.gov/medwatch or call 1-800-FDA-0000. 

Tell Your Healthcare provider 

About all your existing medical conditions. 
About all medicines you take. 
About any history of heart disease, fast or 
irregular beats or high blood pressure. 
If you are allergic to albuterol sulfate. 
If you are pregnant or breast-feeding. 
If you take an inhaled medication or other 
asthma medication. 
If you are on antidepressants. 
If you have seizures (convulsions, epilepsy) 
or thyroid problems. 
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Appendix A3:  Prescription information leaflet (PILs) for Prezista
®

 

 

 
 
 

 

 
 

 

 

 Active Ingredient             Purpose 

 

 Darunavir  . . . . . . . Antiretroviral (reduces  HIV levels in blood) 

 Uses 

 

 Prezista must be used in combination with Ritonavir and other anti-HIV medicine 
 Treatment of Human Immunodeficiency Virus (HIV) infection in adults and children (≥3 

years) 
 Prezista does not cure HIV or AIDS but reduces the chances of developing HIV-related 

infections 

 Important Safety Information  

 

Liver problems:   

 Prezista in combination with Ritonavir  may 
cause life-threatening liver problems 

 Your doctor should do blood tests before and 
during your combination treatment 

 Chance of liver problem increases in people 
who already have Hepatitis B or C 

Allergic reactions:  

 Severe or life-threatening skin reactions or rash may 
occur 
 Contact your doctor immediately if you develop skin 
reactions or rash 

 

 Do not take Prezista   

 

 If you are taking: 

Alfuzosin, dihydroergotamine, ergonovine, 
ergotamine, methylergonovine, pimozide, oral 
midazolam,  t

r
i azolam,  St.  John’s  Wort,  

lovastatin, simvastatin, rifampin, sildenafil (for 
treatment of pulmonary arterial hypertension) 

 Do not Breastfeed while on Prezista  
Centers for Disease Control and Prevention (CDC) 
recommends that HIV-infected mothers should not 
breastfeed to avoid risk of passing HIV infection to 
their baby 

 Side Effects 

 

 Mild: 

Stomach pain, diarrhea, nausea, headache, 
dizziness, rash. 

 Potentially serious: 

Inflammation of liver or pancreas, increased blood fat 
levels (cholesterol and triglycerides), diabetes. 

 

Get Medical Help Right Away 

 If you develop yellowing of skin or whites of eyes, tea colored urine, pale colored stools, nausea, vomiting, 
loss of appetite, aching or sensitivity on your right side below your ribs 

 If you develop fever, cough, difficulty breathing, headache, blurred vision or any symptom of an infection 

 Directions for Use 

 

 Take Prezista exactly as your doctor/pharmacist told you. 

 You must take Prezista at the same time as Ritonavir. 

 Do not change your dose or stop treatment without talking to your doctor. 

 If your child is taking Prezista,  your  doctor  will  de cide  the  right  dose  based  on  the  child’s  weight. 

PREZISTA® (darunavir) Tablets Patient Medication Information 

This information is not complete or comprehensive. This leaflet does not take the place of talking to 

your doctor or pharmacist. For more information go to www.prezista.com or call 1-888-000-0000.  

You are encouraged to report negative side effects of prescription drugs to the FDA at 

www.fda.gov/medwatch or call 1-800-FDA-0000. 

Tell Your Healthcare provider 

About all your existing medical conditions. 
About all medicines you take. 
If you are allergic to sulfa medicines. 
If you have diabetes or hemophilia. 
If you are pregnant or planning to become 
pregnant. 
If you take Prezista while pregnant, ask your 
doctor about how you can be included in 
Antiretroviral Pregnancy Registry. 

Pharmacists’  Re commendation 

If you miss a dose, take it as soon as you 
remember. If it is close to the next dose then 
skip the missed dose. Do not double the dose 
to catch up. 

Your next refill is on 10/12/2013. Please call 
the pharmacy at (800) 123-4567.  
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Appendix B1:  Text only leaflet for Celebrex
®
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Appendix B2:  Text only leaflet for Ventolin HFA
®
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Appendix B3:  Text only leaflet for Prezista
®
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Appendix C1:  Current practice leaflet for Celebrex
®
 

Note: This leaflet had multiple (3) pages  
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Appendix C1:  Current practice leaflet for Celebrex
® contd. 
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Appendix C1:  Current practice leaflet for Celebrex
® contd. 
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Appendix C2:  Current practice leaflet for Ventolin HFA
®
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Appendix C2:  Current practice leaflet for Ventolin HFA
®
 contd. 
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Appendix C3:  Current practice leaflet for Prezista
®
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Appendix C3:  Current practice leaflet for Prezista
® 

contd. 
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Appendix D: Scenarios used for involvement manipulations 

Note: The original font size of information in the scenarios during data collection was 16 

point. 

Low Involvement Scenario 

Imagine that you are hosting a party at your house. Your friends will be arriving in 30 minutes.  

You are picking up last-minute party supplies at a grocery store. You happen to remember that 

you need to pick up a refill prescription from the pharmacy that has been ready since 5 days. 

You decide to quickly pick up the prescription.  

You have now received the prescription bag along with the patient information leaflet that 

informs you about the medication and its side effects. You have been using this medication 

regularly for 3 years. You have not experienced any side effects with this medication in the past.  

Remember, you need to continue shopping for your party and quickly return to your home. 

Keeping in mind the above situation; please turn the page to see the patient information leaflet 

you have received with the prescription bag.  

 

 

High Involvement Scenario 

Imagine that you have been diagnosed with a life-threatening illness. Your doctor has prescribed 

a medication to manage this life-threatening illness.  

You are taking this medication for the “first time”. Your doctor told you that this medication has 

some side effects but, it is the only medication that can help you.  

You have now filled your prescription from the pharmacy. After providing information on how to 

take the medication, your pharmacist has given you the medication along with the patient 

medication information leaflet. The pharmacist has told you to read the patient information 

leaflet carefully. 

Remember, if you do not take this medication as indicated, your illness could worsen; eventually 

leading to hospitalization and increased financial burden.  

Please take a moment to think about the above situation.  

Keeping the above situation in mind, please turn the page to view the patient information leaflet 

and answer the questions. 
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Appendix E: Experiment procedure for each patient 

Steps Description of each step 

1) Initial Subject 

Participation 

Approach an individual and request participation in the study 

by reciting the informed consent communiqué. After 

confirming consent, the participant was given a folder 

2) Experimental Process 

Description 

Participant was explained the process and instructed to 

proceed with the experiment 

3) Experimental process  Participant will be instructed to read the scenario 

(involvement scenario) 

 When Participant indicated that they are ready, they 

would turn the page and view 1
st
 format (no set time 

limit) 

 Participant will then turn the page and fill the 

questionnaire  

 The above steps will be repeated for other two 

formats. 

4) Appreciation and gift Participants will be thanked for their participation and given 

a token of appreciation  

5) Coding Questionnaires will be removed from the folder and coded 
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Appendix F: Communique recited to participants 

 

Hello! I am a graduate student at University of Houston, College of Pharmacy pursuing PhD 

degree in the Department of Clinical Sciences and Administration. The aim of this research is to 

study individual difference in information processing and identify factors that can help develop 

better prescription medication information leaflets.  

 

The time required for your participation in this research is around 15 minutes.  If you are greater 

than or equal to 18 years of age you could participate in this study.  Participation in this study is 

voluntary. You are not required to write or give your name, address or telephone number in any 

form. 

 

You are assured of total confidentiality and your opinion will be kept in strictest confidence. Only 

aggregate (group) data will be reported. The Human Subject committee at University of Houston 

has approved this study.  If you need a written informed consent, I would be happy to provide it. 

 

 

Your participation in this study is very important to me. I hope that you choose to participate. 

Your opinions will be very helpful in developing a patient friendly, concise and clinically 

relevant drug information leaflet, which would eventually improve patient safety. 
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Appendix G: Randomization and counterbalancing to minimize order effects 

 

Code Description Independent variable 

CP Current Practice Label type 

TO Text Only Label type 

ED Enhanced Displays Label type 

H High Involvement Involvement  

L Low Involvement Involvement  

D1 Celebrex Drug Product 

D2 Ventolin HFA Drug Product  

D3 Prezista Drug Product 

 

For counterbalancing the order effects, first, each variable’s possible combinations were obtained. 

Exclusion criteria, if any were applied and the final combinations were crossed to obtain set of 

counterbalanced orders.  

Label Type: This variable had 3 levels. Thus 3! = 6 possible combinations could be obtained as 

follows: 

CP TO ED 

CP ED TO 

TO ED CP 

TO CP ED 

ED CP TO 

ED TO CP 
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Involvement: For the purpose of this study, each participant will be viewing 3 stimuli. Thus, 

although involvement has 2 levels, each participant will be exposed to the involvement scenarios 

3 times. Based on the above, following combinations could be possible 

L L L 

 L L H 

L H L 

L H H 

H H H 

H H L 

H L H 

H L L 

 

As we want to manipulate involvement the combination in which participant gets all high or all 

low involvement conditions will be excluded. Additionally, according to expert judgments and 

pilot study, it was evident that using a scenario based approach it would be difficult to bring a 

high involvement primed participant back to low involvement. Thus, for the purpose of this study 

involvement was manipulated in one direction only i.e. low to high.  In other words, never will be 

the case that a participant will be primed for high involvement and then attempted to be primed 

for low involvement. Thus, combination where ‘H’ comes before ‘L’ will be excluded (all the 

highlighted rows).  

In summary, based on the exclusion criteria and study requirements only following two 

combinations could be possible: 

L L H 

L H H 
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Drug Product: This variable is not primary variable of interest. Three different drug products are 

used because the end point is to measure product knowledge and if a participant would see the 

same drug product in 3 different formats it could artificially inflated the product knowledge due 

to the learning effect. Latin squares approach was used to get following 3 different orders.  

D1 D2 D3 

D2 D3 D1 

D3 D1 D2 

To reduce the noise created by order effects of this variable, one of the above combinations was 

selected randomly (highlighted) and administered to all participants.  

Across the 3 independent variables we will thus have 6x2x3=36 combinations to complete a full 

set.  

  



 124 

Following table shows the number of participants and the combination that they would receive: 

Sr. 

no. 

Drug order 

D1= Celebrex D2=Ventolin 

HFA 

D3 = Prezista 

1 CP L TO L ED H 

2 CP L TO H ED H 

3 CP L ED L TO H 

4 CP L ED H TO H 

5 TO L ED L CP H 

6 TO L ED H CP H 

7 TO L CP L ED H 

8 TO L CP H ED H 

9 ED L CP L TO H 

10 ED L CP H TO H 

11 ED L TO L CP H 

12 ED L TO H CP H 

Drug order 

 D2=Ventolin HFA D3 = Prezista D1= Celebrex 

13 CP L TO L ED H 

14 CP L TO H ED H 

15 CP L ED L TO H 

16 CP L ED H TO H 

17 TO L ED L CP H 

18 TO L ED H CP H 

19 TO L CP L ED H 
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20 TO L CP H ED H 

21 ED L CP L TO H 

22 ED L CP H TO H 

23 ED L TO L CP H 

24 ED L TO H CP H 

Drug order 

 D3 = Prezista D1= Celebrex D2=Ventolin HFA 

25 CP L TO L ED H 

26 CP L TO H ED H 

27 CP L ED L TO H 

28 CP L ED H TO H 

29 TO L ED L CP H 

30 TO L ED H CP H 

31 TO L CP L ED H 

32 TO L CP H ED H 

33 ED L CP L TO H 

34 ED L CP H TO H 

35 ED L TO L CP H 

36 ED L TO H CP H 
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Appendix H1: Survey instrument for Celebrex
® 
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Appendix H1: Survey instrument for Celebrex
® 

contd. 
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Appendix H2: Survey instrument for Ventolin HFA
® 
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Appendix H2: Survey instrument for Ventolin HFA
® 

contd. 
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Appendix H3: Survey instrument for Prezista
® 
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Appendix H2: Survey instrument for Prezista
® 

contd. 
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Appendix H4: Survey instrument – Demographics 
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