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ABSTRACT 

Effect of Congruent Information on Information Processing in Over-the-

Counter Drug Facts Panel 

Objective: The primary objective of this study was to assess the effect of 

congruent information obtained by chunking of information on information 

processing using over-the-counter (OTC) drug facts panel. The secondary 

purpose was to evaluate the effect of information placement on information 

processing. 

Methods: This was an experimental, cross-sectional study in which the 

participants were randomly exposed to the three labels. Two experimental labels 

were designed based on concepts of chunking, congruency and information 

placement. Uses, Directions and Other Information were defined as a ‘chunk’. 

Label A had Warnings placed after the chunk. Label B had Warnings placed 

above the chunk. Placement of information was evaluated by manipulating 

warnings placement. These two labels were compared with the Label C. 

Information processing was measured using the OTC-label evaluation process 

model where the variables were label comprehension, ease of use, attitude 

towards the label, product evaluation and purchase intention. The respondents 

were randomly assigned one label to measure label comprehension. They were 
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then shown all three labels together and were asked to compare and respond to 

the items for other dependent variables. Involvement was measured using a 

seven item scale. Demographic variables were also noted. Data was coded and 

analyzed using SAS® 9.3 at an apriori significance level of 0.05. MANCOVA, 

ANCOVA, Dunnett post-hoc analyses, Scheffe post-hoc analyses were done to 

test the study objective.  

Results: A total of 249 surveys were collected with a response rate of 81.4%. 

The mean age of the sample was 36.8 (± 9.6) years and 55.4% were females. A 

majority of them had atleast a college level education and worked in the 

healthcare field(). MANCOVA showed a statistically significant difference 

between the label types (p<0.00010. ANCOVA and post hoc Dunnett’s revealed 

that the mean label comprehension, ease of use, attitude towards the label, 

product evaluation and purchase intention were significantly higher for Label A as 

compared to Label B and Label C (p<0.0001).  Level of involvement has a 

significant role in consumer attitude towards the label. Label A with the order 

uses, directions, other information and warnings was the most preferred.  

Conclusion: Congruent information increases information processing but only 

with placement of information. Consumer attitude is affected by the level of 

consumer involvement. 

Keywords: Congruent information, information placement, chunking. 
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CHAPTER ONE: INTRODUCTION 
 

1.01 What are OTC Products? 

 

Due to the popularity of the OTC products, the consumers tend to self diagnose 

and become decision makers in the selection of OTC drugs. Self medication has 

been an emerging trend in the US healthcare system (Popovich and Gail). 

Increase of self care and self medication has escalated the use of OTC drugs; 

also an increase in Rx-to-OTC switch has increased the number of OTC drugs in 

the market (Popovich, Newton et al. 1992). The other factors which has lead to 

an increase in OTC use are lifestyle changes , better access to drugs and 

increasing medical costs (Sansgiry, Simpson et al. 2003).  

1.02 Self Medication 

 

Self medication is defined as the process of selection and use of medications to 

treat self identified symptoms and illness. This phenomenon of self medication 

has led to self care. Self care is the process by which the consumer tries to 

establish and maintain health and prevent and deal with disease. Therefore, self 

medication is only a part of self care. 
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1.03 Current OTC Market 

 

Approximately 100,000 OTC drugs are available in the market to treat illnesses 

like heartburn, aid smoking cessation, induce hair restoration and relieve 

seasonal allergies (Grisaffe and Shellabarger 1997). To approve the switch FDA 

must determine if the product has a favorable benefit to risk profile and if under 

appropriate conditions can and will be used safely without any medical 

supervision.  Most OTC comprehension tests are not publicly available as they 

are considered trade secrets between the manufacturing companies; hence the 

FDA does not release it to the general public. These products contain 

pharmacologically active constituents that can treat various disease conditions 

and at the same time are associated with various adverse events. Over the years 

the consumers have assumed more responsibility for their health. The Consumer 

Healthcare Products Association reported that 77% of Americans purchased 

OTC products to treat ailments. 

1.04 Consumer Decision Making 

 

Consumer Healthcare Products Association (CHPA) carried out a study which 

showed that two out of every five participants preferred OTC drugs to visiting a 

physician (Murphy 2001).   Consumers often face the difficulty in selection of the 

correct OTC medication due to increased no. of OTC medications available, 
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cognitive factors affecting decision making along with small print. Consumers 

generally use OTC products for immediate symptomatic relief and quick action 

(Byers 1983, Murphy 2001). Consumer decision making is a complex 

phenomenon. Various factors play a role in this process. Based upon consumer 

level of involvement and the extent of search the decision making process may 

take a few minutes to a few days (Zaichkowsky 1985). Consumer cognition and 

comprehension also plays a vital role in the decision making process. In general, 

consumers spend barely a few minutes in the decision making process (Taylor 

and Suveges 1991).  On March 11, 1999 The FDA standardized OTC label 

formats. The guidelines were titled ‘Over-the-counter Human Drugs: labeling 

requirements’. After six long years and extensive studies the FDA came up with 

this guideline (Sansgiry, Chanda et al. 2007). The decision making various 

sources of information is used by consumers regarding OTC medications. But 

the most important is the label (Sansgiry, Cady et al. 1997).  

Around 65 to 90% of diseases are treated by self medication than visiting a 

doctor. This can be attributed to the ever escalating health care costs. This act is 

defined as the Self Care movement, where the consumer is the advocate to their 

own well being by using preventive medicine (Murphy 2001).As per the World 

Self Medication Industry, self medication is defined as the use of drugs in the 

absence of advice of a healthcare professional. This phenomenon is highly 

promoted as it reduces the involvement of healthcare professionals in less 
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serious cases, increases the access to drugs, and reducing the cost of 

healthcare. However, there is always a risk involved in the usage of OTC drugs. 

These include improper self diagnosis, inappropriate dosage, addiction issues 

with prolonged use of some OTC drugs, adverse drug reactions and drug 

interactions (Hughes, McElnay et al. 2001, Bond and Hannaford 2003). The main 

problem of self medication is the absence of involvement of a healthcare 

professional. Also direct to consumer advertising increases the exposure of these 

drugs to the consumer. As a result, there is expectation build up from these 

products and increased use (Bond and Hannaford 2003, Aronson 2004). Safety 

issues arise with OTC use in pediatric population. This population is very 

susceptible to adverse drug reactions as their metabolic systems are under 

developed than adults. Pregnant and lactating women risk the health of the baby 

as OTC products can have potential harmful effects on the baby in pregnant 

women or lactating mothers. Refuerzo et al reported that 14.1% of this population 

is exposed to OTC drugs that have the potential to affect the health of the baby 

(Refuerzo, Blackwell et al. 2005). The elderly population is susceptible to 

adverse events arising from drug interactions as they are on multiple drug 

regimen (Refuerzo, Blackwell et al. 2005, Sansgiry, Nadkarni et al. 2010).  

A study by Sansgiry and colleagues showed that consumers with higher 

involvement were more likely to process information and evaluate it. However 

involvement does not increase purchase intention or affect attitude towards label. 
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Over the counter (OTC) drugs are those medications that are available without a 

prescription. There are various issues related to the OTC labels like readability, 

low literacy among consumers regarding health information, language barriers 

and problems associated with elderly in regards to comprehension of the 

information on the label due to impaired vision. The OTC labels are cramped with 

information, making it difficult for the consumers to comprehend it.  

1.05 Research Question 

 

1. Does congruency of information lead to better information processing? 

2. Does the placement of information affect information processing? 
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CHAPTER TWO: THEORY 
 

2.01 Theoretical Framework 

 

A chunk is a collection of elements which have a strong association with one 

another however they have a weak association with the elements within each 

chunk (Chase and Simon 1973). 

Theory of chunking has been derived from chess players. It has been noted that 

chess masters tend to remember an entire chunk or several pieces which is 

stored in the short term memory and can be retrieved easily. It has been 

assumed that they may store the positions in the form of verbal labels and can 

reposition the whole game through quick recall(Egan and Schwartz 1979). 

It has been noted that chess players recall larger chunks before they recall the 

smaller ones (Chase and Simon 1973). It can thus be said that the size of the 

chunk affects the recalling of information.   

There are two types of chunking namely goal oriented and perceptual chunking. 

The goal oriented chunking is deliberate and controlled chunking whereas 

perceptual chunking is more mechanized. When information is provided in a 

particular format it is automatically placed in slots of the STM. 
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Chunk hierarchy and Retrieval structures also known as CHREST. The 

information should first be stored in the STM before it can be used. LTM learning 

is through a process of discrimination and familiarization.  

The CHREST theory proposes that there are specific structures within the STM 

called ‘Templates’. These templates facilitate the storage and retrieval of 

information (Gobet, Lane et al. 2001).The formation of templates is an automated 

process of the mind depending on the pattern of information presented. The 

template is like a slot of information which leads to better storage and retrieval. 

This can often be referred to as a chunk of information. This theory has often 

been used to explain the superior memory skills of highly trained chess players.  

It has been observed that when complex information is presented to subjects 

they have a tendency to automatically chunk information which is referred to as 

perceptual chunking. A study by Klahr D (1983) showed that alphabet retrieval is 

better when information is chunked together. A study carried out on physics 

students on learning of electrical circuits showed that students tend to identify 

with familiar chunks of information and thus affecting the retrieval strategy (Klahr 

and Wallace 1976). These studies and theory show the importance of format and 

order in any information provided. Chunking is a natural phenomenon in areas 

where complex information is provided. This in all cases is perceptual chunking. 
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 The strongest method of explaining the chunking mechanism is that most 

subjects retrieve data in the manner the information is provided. It has also been 

observed that skilled chess players recalled larger chunks of information as 

compared to unskilled chess players (Egan and Schwartz 1979).  

 

 

Figure 1: Information Flow within the Human Memory System 

 

2.02 Human Memory Systems 

 

It has been believed that there are two types of memory systems, namely the 

working memory and the long term memory (LTM). The working memory mainly 

contains information which is still being worked on whereas LTM is the memory 
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that is already stored. It is postulated that working memory is a part of the LTM. It 

is the currently activated part of the LTM (Bettman 1979).  

The process of information is from the sensory system to the working memory to 

the long term memory.  

Working Memory: 

Working memory is also known as the short term memory (STM). This synonym 

has been rightfully applied as the amount of time that the information is stored in 

the working memory is about 20-30 seconds (Haugeland 1981). Working 

memory is a gateway of information to the LTM. It is at the working memory 

where decisions are formed by taking information from the environment and 

retrieval of information from the LTM. The best way to explain the mechanisms of 

the working memory is solving of an arithmetic problem. When a numerical 

problem is given to the subject he takes in the numbers from the problem in the 

working memory while simultaneously retrieving information on ways to solve the 

problem from the LTM to solve the problem. The information from the 

environment and from the LTM is synchronized in the working memory.  

The biggest limitation faced by the working memory is the short time span for 

memory storage. If the memory is not stored in the LTM it is permanently lost. 

This limited capacity poses a problem as to how much of the information can be 
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processed at one time. When letters are given at random to a subject and asked 

to recite them back it is very difficult to remember them all that too in the right 

order (Haugeland 1981). However a person tends to store familiar letters 

together. For example when the following letters: 

             U-R-E-F-K-L-H-D-A-O-I-R-T-A-I-V 

He would recall it better as UFO, RATE, LAIR, HIV, and KD. It would be 

extremely difficult to store letters at random. We tend to familiarize pieces of 

information and store them as many single items. These single meaningful items 

are what constitute as a chunk.  It has been hypothesized that at a time only 

seven plus or minus two chunks can be processed at one period of time (Miller 

1956). But it has been noticed that when distracted only four to five chunks of 

information get stored. In order to process information it has to be first stored in 

the working memory from where it is sent to the LTM or lost forever.  

Working memory plays a vital role in decision behavior and responses of a 

subject to a particular situation and to a certain set of information. Information 

overload is often due to limited working memory capacity (Bettman 1979). 

Information overload deals with the limits associated in the amount of information 

a person can process in a given amount of time. Bettman and Kakkar depicted 

that consumers do not alter the format of information given to them but process 

them in the pattern given to them. Thus the format is important in how much 
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information would be processed by the consumer. In turn affecting their 

comprehension and buying decision.  

Long Term Memory (LTM): 

This memory stores information for infinite period of time. It is known for its 

unlimited capacity. When information is transferred from working memory to LTM 

it can be retrieved whenever needed. It is believed that no information can be lost 

from here. However there is a tendency to forget information. This could be 

because the information cannot be retrieved from the long term memory. 

However generally with certain retrieval cues and strategies this information may 

be retrieved (Chase and Simon 1973, Card, Moran et al. 1983). Not all the 

information that enters the working memory gets stored in the LTM. Some of it is 

lost in transition or while recalling from the LTM. The amount of time required to 

store information from the working memory to the LTM is high, this could partly 

be the reason why information is lost in transition. But the retrieval of information 

from LTM is really fast as compared to the storage (Card, Moran et al. 1983). 

The time estimated to transfer information to the LTM is 7 seconds. This creates 

a problem when large amount of information is given, as limited capacity of the 

working memory poses a problem.  

It is believed by many researchers that information storage in the LTM takes 

place in a hierarchical manner. Clusters of information form a hierarchy in the 
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LTM and get stored accordingly. Hierarchies are a complex concept and have 

several levels. A hierarchy could be embedded into a larger hierarchy 

(Haugeland 1981).  In a memory test where random alphabets were given, it was 

noticed that subjects recalled better when a certain hierarchy was followed. As 

depicted by Reed (1982) the following sequence of alphabets were given: 

I-B-M-D-E-C-C-D-C-C-B-S-A-B-C-C-N-B-C 

The Chunks would be IBM, DEC, CDC, CBS, ABC, CNBC. Here there would be 

two branches of hierarchy. The first depicting computer companies while the 

other depicting television networks. The hierarchy together would depict 

communication related information. If these labels did not have a logical pattern 

or hierarchy associated with it, recalling them would have been very difficult. 

Similarly, when labels have a hierarchical structure to it storing them in the LTM 

is much easier thus making recall easier.  

Information Processing: 

Manufacturers and policy makers often believe in “more the better”, as more 

information is provided it is believed the better informed the consumer will be. 

However that is not true, where sufficient information is essential for the safe and 

effective use, giving too much information may further confuse the consumer. 
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There is only a certain amount of information that a consumer can process at that 

time point, beyond that causes information overload.  

There is a difference between availability and processability of information. 

Processability means the ease with which the given information is comprehended 

and used (Russo, Krieser et al. 1975). Not all the available information is 

processed. The limitations of the working memory and the time taken by the 

working memory to write information in the LTM hinder information processing. 

When a given label has well organized information it helps in processing and 

hence increases the usage of information.  

There are different types of processability. Depending on the type the consumer 

may process information differently. Hence it has been observed that the way the 

information is provided and the type of processability used to process information 

affects comprehension and recall of the information. There is no ideal format for 

all drug information and situations. Comprehension is dependent on the 

congruence of information between the format and organization of information 

and the type of processing done (Bettman 1979).  A harmony between formats 

and type of processing is essential. Just like resemblance between the format 

and organization of information. 

The main effort is to reduce the cognitive load on the consumers and enhance 

decision buying. Through this experiment we tried to reduce the cognitive load on 
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the consumers by designing labels following the concepts of congruency and 

chunking.  In order to understand label comprehension and consumer attitude 

the OTC Label Evaluation Process Model was used (Moven and Minor 1987, 

Sansgiry and Cady 1996). 

 

2.03 Effect of involvement on Information Processing  

 

Consumers tend to receive and process information for use as and when they 

need it, whether it may be the process of purchasing a product or a service. 

Involvement plays a primary role in the selection process. A person with high 

involvement differs from a person with low involvement in the selection process 

(Moven and Minor 1987). 

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

Motivation explains the process of individual behavior. Motivation to process a 

certain piece of information is based on its personal relevance (Sansgiry, Cady et 

al. 2001). The degree of personal relevance explains how motivated an individual 

is and further how actively a person will search for information regarding a 

product or a service (Petty, Unnava et al. 1991). This degree of personal 

relevance is termed as involvement (Schiffman and Kanuk 2000). When 

personally relevant knowledge is activated in memory, an involvement state is 
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created that drives consumers overt behavior, such as information search and 

evaluation (Celsi and Olson 1988). Hence, consumer involvement is a state of 

energy that an individual experiences in regards to a consumption-related activity 

of personal relevance (Celsi and Olson 1988, Petty, Unnava et al. 1991). 

Involvement is defined as either situational or enduring involvement. Situational 

involvement is defined as temporary involvement with a product in a short term 

period and under special situations, such as replacing an old product eg. a car. It 

is under these occasions a consumer actively searches for information. It has 

been noted that situational involvement may lead to unexpected decisions 

(Olshavsky and Granbois 1979). Situational involvement happens for a short 

period of time and relates to the situation of person (Moven and Minor 1987). 

Enduring involvement indicates the level of interest a consumer has in a product. 

It indicates durability, stability and commitment towards a product.  Enduring 

involvement is believed to be a high level of involvement and indicates the 

interest of a consumer in a product. It is not dependent on a product or a 

situation. Enduring involvement may also be called intrinsic involvement. It is 

derived from sources of personal relevance that are relatively stable as 

compared to situational involvement.  

Depending on the degree of involvement in a product or purchase decision, the 

information seeking behavior, awareness about product alternatives differs. The 
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extent to which a consumer searches and reads information is a function of 

involvement. OTC products are classified as safe and effective products. 

However the desired outcomes may not be achieved due to lack of information or 

if the information is misunderstood or if there is just too much information; making 

involvement an important aspect in OTC products (Gore, Madhavan et al. 1993).  

A person highly involved is more likely to search for information extensively as 

compared to a low involvement person. The ability for a person to comprehend, 

process and retrieve information is highly dependent on his/her motivation. 

Information processing differs for different levels of involvement (Gore, 

Madhavan et al. 1993, Sansgiry, Cady et al. 2001). 

 

 

Involvement 

Situational 

Due to a 
Product 

Due to a 
Service 

Enduring 
Due to 

inherent 
interest 
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Figure 2: Types of Involvement  

 

2.03 Current FDA Guidelines regarding Drug Facts Panel: 

 

It is the product labels that convey information to the consumers. The onus is on 

the consumers need to read and understand the label contents for its appropriate 

and safe use. Also, in view of the fact that consumers use drug labels as a 

source for health information, the regulatory bodies like the FDA need to strive to 

make the use of the labels easy. Thus FDA has implemented labeling guidelines 

for the OTC drugs, which had a specific layout.  

Taking into consideration various factors the FDA proposed a label format in 

1999 and by May 16, 2002 made it mandatory for all OTC products to have this 

standard format. The layout would have the following layout 

1. Title: The standardized label format was required to have title ‘Drug Facts’ 

2. Active Ingredients: The name of the active ingredients and its quantity per 

dosage unit is indicated under this heading. In case of products like 

creams or ointments, which do not have a dosage unit, proportion of the 

active ingredient, should be specified. 

3. Purpose: The label should indicate the principal use of the product or its 

pharmacological category 
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4. Use: Under this heading, all intended uses of the product are indicated 

5. Warnings: All topical products are labeled, “For External Use Only”. The 

other warnings are divided with appropriate headings. “Do not use” or “Ask 

a doctor before use if you have” for any preexisting conditions. “Ask a 

doctor or a pharmacist if you are using tranquilizers or sedatives” for drug 

– drug interactions. Adverse drug reactions are pointed out by using 

“When Using this product”. Other warnings include “If pregnant or breast 

feeding, ask a health professional before use”; “keep out of reach of 

children”; In case of over dose, get medical help or contact a Poison 

Control Center.” 

6. Directions: Appropriate dosage according to age should be stated. 

7. Other Information: Any other kind of information that does not fall in any of 

the above mentioned categories should be addressed under this heading. 

8.  Inactive Ingredients: All inactive ingredients used in the product should be 

listed under this heading. 

9. Questions or Comments:  A toll free number or any other contact number 

and the timings when questions from consumers can be addressed is 

given under this heading. It may have a graphic of a telephone or a 

telephone receiver. 
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2.04 Format Requirements for the OTC Labels 

 

1. Alignment and Punctuation: All titles, headings and subheadings are left 

justified and the first alphabet of each word should be in upper case. 

2. Font, Leading, Kerning, Contrast and Highlighting: There should be atleast 

0.5 point leading. This means that the space between two lines must be 

0.5 point. This is to ensure readability. The font should be san serif and it 

should be black or single dark color against white/light/neutral 

background. 

3. Type size: The title “Drug Facts” should be largest than any other type 

size used in the labeling area. The title “Drug Facts (continued)” must 

appear in 8 point or greater. Headings of the paragraph should be atleast 

8 point size or atleast 2 point size greater than text. 

4. Bullets: The bullet size is limited to solid squares or solid circles of 5-point 

type size and must be uniform in shape and color throughout the label.  

5. Multiple images: Suitable visual cues should be provided to indicate 

continuation of information if it is provided in multiple panels 

6. Graphical Images and Interruptions: Graphical images may appear on the 

same panel as required information but must be outside the box or 

enclosure. 
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7. Required Lines: A horizontal line must separate information under each 

major heading.  

These guidelines have been developed by the FDA after literature reviews and 

on the basis of studies carried out by the FDA.  

2.05 Human Brain and Information Processing 

 

The human brain is often referred to as an information processor. Consumer 

purchasing a product can be said to involve a series of steps. These may include 

acquisition of information, storage, retrieval and utilization of this information 

(Newell and Simon 1972, Bettman 1979, Haugeland 1981).   

The human brain consists of a group of memories that perform sequences of 

processes that interact with the surroundings to produce behavior. These include 

the perceptual system, the motor system and the cognitive system (Newell and 

Simon 1972, Card, Moran et al. 1983). The perceptual system consists of 

receptors like the ear, eye, skin which transforms information from the external 

environment into codes that can be fully processed by the cognitive systems. The 

cognitive system then instructs the motor system which results into behavior. In 

case of consumer decision making in purchase of an item, the cognitive system 

play an important role. 
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The cognitive system has 2 components. These are the long term memory and 

the working memory. The long term memory is the information bank.  It stores 

both facts and procedures for executing processes. The working memory can be 

referred as the active portion of the long term memory. The primary limitation of 

the working memory is its limited capacity to process the number of items. As a 

standard, the working memory can process up to seven items (Miller 1956).  

Further research showed that the working memory can execute up to five items 

accurately (Chase and Simon 1973). Thus to counter this limitation, information 

can be presented in ‘chunks’. The exact definition of chunk is unknown, but it 

consists of any information which is represented as a single, meaningful item. 

There, still, is always a limitation on the amount of information a consumer can 

process from a label. Research has shown that consumers do not transform 

information given on a label; rather, they process the same information in the 

form given to them (Bettman 1979). When the same information is given in 

different formats, it can have different impact on a consumer decision making 

process. The information on the label should be placed hierarchically. Its value in 

knowledge comprehension is important. Research has shown that organization 

of information in a hierarchical fashion increase the information recall capacity of 

consumers (Byers 1983). Thus it is not the availability of information, but the 

processibility of this information which is important (Russo, Krieser et al. 1975). 
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Information processing on the labels is very important for the correct use of the 

medication. The processing of information by the human brain is a function of the 

way in which information is presented. For example provision of the information 

regarding the potential poison hazards for products containing toxic chemicals on 

a scale will only facilitate comparison of products belonging to this category. Also 

processibility is not dependent on how the information is presented but also 

depends on what type of processibilty is required. In the example stated above, 

comparison of products is required. However, if the intention is to promote use of 

the product, a consumer would want to have simple instructions for using the 

product with minimal risk.  Thus it can be said that different types of processing is 

dependent on the different ways to organize and different formats in which 

information is presented. There is not one single format which can be said to give 

optimal information processing. Rather, processibility can be said to be a function 

of the congruence of information presented and the type of processing needed. 

Thus format and organization of the content on the label are important from the 

consumer point of view (Bettman 1979).   

There are two types of processing. Reactive processing is where the consumer 

processing is observed and ways to enhance it are developed.  Proactive 

processing is where a particular type of information processing is encouraged. 

For eg comparison of various products in a product category (Bettman 1979). 
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There are three main considerations for organizing the information and formatting 

the label 

1) Reduce cognitive effort and/or time needed to locate the external available 

information. 

2) Reduce cognitive effort and/or time needed to make the risk/benefit 

tradeoffs. 

3) Reduce cognitive effort and/or time needed to compare the products. 

This means that all the information that is important to the consumer for optimum 

utilization of the product should be placed first.  

Morrow et al. performed trials on the elderly population. Two trials were 

performed to assess the way the manner in which older patients prefer the 

organization of information and if that schema of organization, increased 

understanding. It was seen that elderly patients remembered instructions easily if 

it were in the order of 1) medication and purpose, 2) how to use (dose, schedule, 

duration, warnings) 3) outcomes (ADRs, emergency information). Wogalter 

(2003) assessed the effect of label format on knowledge acquisition on 101 

elderly subjects. They found that use of white space or chunking of information 

aided knowledge acquisition. Discenza (1992) conducted a study on 252 

volunteers attending business school to assess different levels of warnings on 
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purchase intention. They found that as the warnings became prominent, the 

purchase intention for the product decreased. Vigilante (1997) carried out a 

survey on 140 patients to determine if they would prefer medication information 

on an OTC label in a particular format. They found out those patient preferred 

items on the label in the order 1) indications 2) hazards/warnings 3) active 

ingredients. Understanding the ideal nature of purchase relevant information is a 

major concern for both policy makers and marketing researchers.  No study has 

so far evaluated the current OTC labels for testing comprehension (VIGILANTE 

2003). 

 Different OTC products have different risks associated with the usage. The 

placement of the information should not be regulated by the FDA. It should be in 

control of the manufacturer and label design should be population specific. 

There are different types of processability. Depending on the type the consumer 

may process information differently. Hence it has been observed that the way the 

information is provided and the type of processability used to process information 

affects comprehension and recall of the information. There is no ideal format for 

all drug information and situations. Comprehension is dependent on the 

congruence of information between the format and organization of information 

and the type of processing done (Bettman 1979).  A harmony between formats 



39 
 

and type of processing is essential. Just like resemblance between the format 

and organization of information. 

The main effort is to reduce the cognitive load on the consumers and enhance 

decision buying. Through this experiment we tried to reduce the cognitive load on 

consumers by designing labels following the concepts of congruency and 

chunking.  In order to understand label comprehension and consumer attitude 

the OTC Label Evaluation Process Model was used (Sansgiry and Cady 1996). 

The label formats are described below: 

1. Label A: This label was designed using Microsoft Word (version 2007) on 

an 81/2 X 11 inches white paper. It was based on the patient labeling 

information used for OTC medication labeling. The information on this 

label was same as that on the current OTC label. The font size used for 

the information was 10 point and for the headings was 11 point. The title 

“Drug Facts” was in 12 point. The font used mimicked the one on the 

current OTC label. All label headings and subheadings were highlighted in 

bold. The written information was enclosed in a border, red in color of 

width of 3 point size. Thus the label formatting was in accordance to the 

final rules published by the FDA regarding OTC medication label. (Federal 

Register 1999). The study was not designed for evaluation of content or 

risk information retention by the respondents. The study only aims to 
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evaluate the effectiveness of the different labels hence the content of the 

labels were not as critical as was the formatting and designing. The 

difference in this label was the placement of information. In order to test 

the objective of the study the warnings were moved after other 

information. Thus hierarchy of information was obtained. Also congruency 

of information was satisfied in this new label format.  

2. Label B: This label was designed in a manner similar to the Label A. The 

information on the label was the same as compared to the current OTC 

Label. On this label the warnings was moved below the above uses. Thus 

congruency was achieved and a new hierarchy was developed.  

3. Label C: The current OTC label format was designed as per the FDA 

regulation introduced in 1999. FDA standardized the OTC label format in 

1999 and manufacturers were expected to comply to this regulation by 

May 15, 2003. The current OTC label should have active ingredients, 

uses, warnings, directions, other information, inactive ingredients, and 

questions and comments listed in that order. The OTC labels should have 

the title “Drug Facts”. The label must have minimum font size of 8 point. 

Headings of the paragraph should be atleast 8 point size or at least 2 point 

size greater than text. For this study, the font size of the heading “Drug 

Facts” was 12 point. The heading of the paragraphs was 11 point and the 



41 
 

text was 10 point. This was in compliance as per the FDA regulations. As 

per FDA, the space between two lines must be 0.5 point. In the label 

designed, the spacing was 1 point. Thus readability is ensured. The font 

used was Arial and it was on a white background. This mimicked the exact 

product label. The label was given a red border with a 3 point width. This 

label was made on 81/2 X 11 inches white paper and created using 

Microsoft Word software (Version 2007).   

   

Label A  

   

Label B  

 

 Label C  

Active Ingredients  Active Ingredients  Active ingredients  

Uses  Warnings  Uses  

Directions Uses  Warnings  

Other Information  Directions  Directions  

Warnings  Other information  Other information  

Inactive Ingredients  Inactive Ingredients  Inactive ingredients  

Questions and Comments  Questions and Comments  Questions and 

Comments  
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Table 1: Order of Information Placement in the Three Labels 

 

2.06 OTC Label Evaluation Model 

 

Though many models are available to test the hypothesis, the OTC Label 

Evaluation Model (2007) is chosen for the study. It is as follows: 

 

Figure 3: Process of Label Evaluation 

 

2.07 Research Hypothesis 

 

The OTC labels are evaluated using concepts from varied fields like 

psychometrics, psychology and marketing. This study aims to see if congruence 
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of information, obtained by chunking like information together reduces the 

cognitive load and thus increasing information processing. The study also 

assesses the effect of information placement. Information processing is 

measured using the domains of OTC Label Evaluation Model.  

The study proposes that: 

1. OTC labels with congruent information process information better than the 

Label C 

2. Information processing is affected by placement of information in OTC 

Drug Facts panel 

Here, information processing is based on the OTC label evaluation process 

model.  
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Figure 4: Relationship between Format and Information Processing 

 

It is believed that internal representations are mental models used by the 

consumers to store and retrieve information. According to the information 

processing theory the consumers would use strategies to reduce the cognitive 

load. Representational congruence is a resulting match between information 

format and internal representation. When the external information provided is in 

congruence with the internal representation it reduces cognitive load. This 

increases information processing and information retrieval (Chandra and Krovi 

1999).  
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Figure 5: Model Adopted for Hypothesis Testing Model Domains 

 

2.08 Model Definitions 

 

Ease of use: Ease of finding information on the label. 

Label comprehension: Consumers interpretation of information viewed on the 

package label (Sansgiry, Cady et al. 1997). 



46 
 

Attitude towards the product label: Predisposition to respond in a favorable or 

unfavorable manner towards the product (Olson and Mitchell 2000).  

 Product evaluation: Evaluations performed by consumers regarding 

information viewed on the product label(Sansgiry, Cady et al. 1997). 

Purchase Intention:  Likelihood of consumers to buy the product (Ajzen and 

Fishbein 1977).                                 

 

 

Figure 6: Proposed Model 
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2.09 Operational definition 

 

Congruency: A phenomena where familiar bits of information are placed 

together (Klahr and Wallace 1976).  

Chunk: Here we have defined uses, directions and other information as a chunk 

(VIGILANTE 2003). 

Information Placement: The order in which information is seen on the label. We 

have defined it on the basis of warnings placement ie. Warnings placed after 

Uses, Directions, Other information and Warnings placed before Uses, Directions 

and Other information.  

Consumer Involvement: Indicates stability, durability and commitment to a 

product (Houston and Rothschild 1978).  
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CHAPTER THREE: METHODS 

 

3.01 Study Design: 

 

The study design used to assess the effect of congruent information and 

information placement on information placement in OTC Drug Facts panel. 

Table 2: Summary of Study Design 

Design Dimensions Elements 

Design Between and within- subjects Experimental Design 

Statistical Methods Objective #1. Descriptive analysis 

 MANCOVA 

Objective #2. MANCOVA 

 ANCOVA 

 Dunnett’s Post-hoc analysis 

What? Measure the processing of information in potential 

consumers. 

How? Using the OTC-Label Evaluation Process Model. 

Who? Adults above the age of 18years. 

Where? Public places like parks, malls, cafeterias etc. 

When? September 2013 to October 2013 
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3.02 Research Design 

 

The study design used for evaluation of the effectiveness of the different labels 

was a between-within subjects.  Here subjects of the study are matched among 

themselves and between each other. It increases the power of the study, by 

eliminating random errors due to individual differences and increasing the 

number of observations.  General design classifications include all designs into 

one of the three categories: 

1) Between-groups designs  

2) Within-groups designs or repeated measures designs and 

3) Mixed designs  

In this study each participant viewed each type of label, which includes the 

current OTC label and the two new prototypes. Thus each subject gives three 

observations or three scores to be analyzed.   

In a repeated measures design participants act as their own control thus 

reducing error variance.  There is no random error due to individual differences in 

a repeated measures design.  One of the biggest problems faced by within 

subjects design is order effect.  The error due to order effect increase as the 

number of experiments or manipulations to the independent variable increases.  

These order effects which may pose a problem, can be controlled by presenting 
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the condition to participants in different orders.  Hence for this study the order in 

which the participants viewed the formats was randomized.  There is a possibility 

of carryover effects, which can be controlled by wash out period in between 

treatments.  However carryover effect was not a problem in this study as the 

three labels were tested and not the risk information contained in them.    

The study is a Field experiment.  Field experiment is a research study conducted 

in a realistic setting in which one or more independent variables are manipulated 

by the experimenter under conditions as carefully controlled as the situation can 

permit (Kerlinger and Lee 1999).  

3.03 Questionnaire Design 

 

A questionnaire was designed as per the OTC-Label Evaluation Process Model. 

The level of involvement was measured using a scale developed by (Gore, 

Madhavan et al. 1993). Data were collected using a questionnaire.  The 

instrument was formed based on previously validated questionnaires(Sansgiry, 

Cady et al. 2001, Sansgiry, Simpson et al. 2003). The survey questionnaire 

consists of five sections: 

Section 1: 

This section measures the dependent variable Label Comprehension: 
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This domain had fourteen items in it measured on a five-point semantic scale 

ranging from strongly agree to strongly disagree. It assessed the respondent’s 

knowledge on uses, warnings, direction and other information. The questions 

were based on the information they viewed on the label. There three dummy 

questions interspersed with the other questions. These dummy questions were 

based on uses, warnings and directions. 

Then the participant was allowed to view each of the labels. 

 Six questions from the Warnings section 

 Two questions from the Directions section 

 Two questions from the Uses section 

 Three questions were Dummy 

Section 2: 

Item 1-Ease of Use:  

Ease of use was measured using two items on a ten-point semantic scale. The 

first item assessed the difficulty of finding information on the label on difficult-

easy scale. The second item measured the ease of finding important information 

on the label on not at all easy-very easy scale. 

Item 2-Attitude towards the product: 
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Attitude towards labels was measured using four items on a ten-point semantic 

differential scale.  The scale is the one used by Sansgiry and 

colleagues(Sansgiry, Cady et al. 2001).  The scale was also similar to the one 

created by Mitchell and Olson (1981) and used by Biehal, Stephen and Curlo 

(1992). The four items measured participant’s opinions regarding the labels with 

anchors such as bad-good, dislike-like, useless-useful, and uninformative-

informative. 

Item 3-Product Evaluation: 

Product evaluation was measured using four items. Certainty of understanding 

the information on the label was measured using ten-point semantic scale (1- 

very uncertain to 10-very certain). Satisfaction with the ease of use with which 

the label could be understood was measured on a ten-point semantic scale (1-

very dissatisfied to 10-very satisfied). Confusion regarding the label was 

measured on ten-point semantic scale (1- not at all confused to 10-very 

confused). Consumer friendliness of the labels was measured using ten-point 

semantic scale (1- unfriendly to 10-friendly). 

Item 4-Purchase Intention: 
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Purchase intention was measured using one item. It measures the likelihood of a 

consumer to purchase this product based on the label. It was measured on a 10 

point semantic scale (1-Not at all likely to 10-Very likely).  

Section 3: 

This section asked the respondent to rank the labels that they had just viewed 

(Rank 1- Over all best and Rank 3- Over all worst). Also the respondents were 

asked to identify the label that was as per the current FDA guidelines. 

 

Section 4: 

Included demographic variables (refer to Appendix #) and questions regarding 

their OTC drug use. The respondents were asked if they studied or worked in a 

health related field. The respondents were then asked if they were on any OTC 

medication and if they had consumed any chlorpheniramine maleate containing 

product in the past 3 months. Further they were asked about the source of 

information they used when selecting a OTC medication to treat symptoms. 

Finally they were asked if they read the label completely when purchasing OTC 

products.  

Section 5: 
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Questions related to consumer involvement in product purchase and towards 

OTC drug purchase. It measures the inherent involvement of consumers 

pertaining to OTC products. 

3.04 Randomization of Label Order 

 

 For the label comprehension variable, each participant viewed only one 

label. Each participant was randomly given one label of the three labels.  

 The participants were then given three different labels, the order for which 

was randomized. Six combinations were possible: 

1. Label A, Label B, Label C 

2. Label A, Label C, Label B 

3. Label B,  Label A, Label C 

4. Label B, Label C, Label A 

5. Label C, Label A, Label B 

6. Label C, Label B,Label A 

3.05 Reliability and Validity Assessment 

 

Validity Assessment: A valid scale is one that allows accurate inferences about 

what is being measured (Streiner and Norman 1995) 

Content Validity: 
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Though utmost careful review of the literature has been performed to include 

sufficient items, questionnaire was tested for content validity using expert 

judgments. 

Criterion Validity: 

This survey has been tested in students before has it can be extrapolated to 

potential adult consumers. Hence the criterion validity can be vouched for.  

Reliability Assessment: Reliability is an indication of the consistency of scores 

over time, the consistency between scores, or consistency of scores across 

different items that measure the same thing (Streiner 2003). 

Test-retest reliability: 

Not applicable as it is a one-shot cross-sectional survey. 

Inter-rater reliability: 

Not applicable as there was only one data collector. 

Internal consistency: 

Cronbach’s alpha was performed to assess the data for internal consistency. A 

standardized alpha of greater than or equal to 0.7 was desired to achieve. An 

internal reliability value of at least 0.7 is regarded as satisfactory (Bland and 

Altman 1997). For the product knowledge section internal consistency could not 
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be tested using Cronbach’s alpha. Here there were dummy questions. If the 

participants answered correctly for the dummy questions it would be assumed 

that the scale is reliable. 

3.06 Sample Size Estimation 

 

Sample size was calculated based on the recommendations made by Cohen 

(1988), and the experimental nature of the study design.  Based on power 

analysis done using G-power software, maximum effect size was of 0.2 with 

alpha of 0.05 and power of 0.95 the sample size for this study was determined to 

be 213.  According to Cohen, there are 4 parameters for statistical influence: 

1. Sample size, n 

2. Effect size, d 

3. Power 

4. Significance, α 

If any three of these parameters are fixed, the fourth one could be determined, 

because anyone of them is a function of the other.  Therefore, there are four 

types of power analyses (Cohen, 1988).  These include, 

1. Power as a function of n, d, and α. 
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2. n as a function of power, d, and α. 

3. d as a function of n, power, and α.  

4. α as a function of n, d, and power. 

Power Analyses were carried out using G*Power software package, version 3.1.7 

(Buchner, Faul et al. 1997).   

Table 3: Sample Size for different values of effect size with alpha= 0.05 and 

Power of 95% 

Effect Size Sample Size 

0.50 46 

0.45 55 

0.40 69 

0.35 89 

0.30 120 

0.25 171 

0.20 264 
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Figure 7: Distribution plot at 95% Power and 0.25 Effect Size 

 

 

Figure 8: G Power plot for Effect Size 0.25 and Power 95% 
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3.07 Pilot Testing 

 

A pilot study was conducted before the initiation of actual data collection process. 

A certain number of eligible individuals (i.e. 10) in the selected public places were 

asked to fill the survey. They were asked if they encountered any tribulations 

while answering any of the questions or if they had trouble understanding any 

words in the question. The filled surveys were examined for any problems and 

checked for internal consistency using Cronbach’s alpha. 

3.08 Data Collection 

 

Based upon the feedback, the final instrument was used for data collection using 

the following steps: 

1. Adult subjects at public places were approached and requested to 

participate in the study by reciting a communiqué (See Appendix#). 

2. After gaining their consent, the participants were asked to seat 

comfortably and a folder with the survey was handed over to them.  

3. If the responder refused to participate, data collector recorded the gender 

and asked ‘may I ask you for the reason you do not want to participate?’ in 

order to account for non- respondent bias.  

4. The experimental process was explained to the participants and they were 

instructed to ensue with the experiment. 
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5. In each experiment the participants were first randomly assigned a label 

and they were allowed to analyze it for as much time they require. 

Reading time was recorded for each participant. 

6. Participants filled Section-1 of the survey after analyzing the label 

(randomly assigned). 

7. Participants were then given all three labels, the order of which was 

randomized.  They were then asked to compare the three labels and fill 

Section 2: Ease of Use, Attitude towards the label, Product evaluation and 

Purchase Intention. 

8. Participants were guided when they faced any difficulty at any point during 

filling out the survey, without affecting their response selection. 

9. Participants were appreciated for their time and were given chocolates for 

their participation in the study. 

10. Each questionnaire was removed from the folder and coded appropriately. 

3.09 Data Preparation 

 

 A codebook for the items and responses in the questionnaire was created. 

 The collected data was coded (all items in the questionnaire are closed 

and numbered) and individual responses were entered into an excel 

sheet. 

 Data coding was done by the principal investigator herself. 
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 Missing data were imputed. Cold- deck imputation method (group mean 

for continuous variables and medians for the respective Semantic-scale 

type variables) was used to replace the missing values. 

 Frequency distribution was performed for verification of data. 

3.10 Statistical Analysis 

 

Data were analyzed using SAS statistical package (Version 9) at a set a priori 

significance level of 0.05. 

Table 4: Overview of the Statistical Tests Performed 

Type of analysis Purpose of test Variables involved 

Internal 

consistency test  

Measure the extent 

to which the 

statements in the 

questionnaires are 

related to a specific 

dimension in a scale 

ie. Measures 

reliability.  

Cronbach alpha: To test the internal 

consistency on the data sets for each 

domain ie. ease of use, label 

comprehension, product evaluation, 

consumer attitude towards the label and 

purchase intention.  
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Descriptive 

analysis  

Description of 

independent 

variables  

Frequency (%): Gender, age, marital 

status, race, highest education level, 

whether taking any OTC medication, 

source of information while selecting an 

OTC medication, reading of the label 

completely, whether work or study in 

health related field  

Multivariate 

analysis of co-

variance  

The MANCOVA is 

used to determine 

difference between 

independent 

groups effect on 

more than one 

continuous 

dependent variable 

while accounting for 

the effect of a 

covariate.  

To test the effect of different types of 

labels on label comprehension, ease of 

use, product evaluation, consumer 

attitude towards the label and purchase 

intention while accounting for the effect 

for involvement. 
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Analysis of 

covariance  

Assess the 

relationship between 

the independent 

variables with each 

dependent variable 

while accounting for 

the covariate.  

To test the effect of different types of 

labels on label comprehension, ease of 

use, product evaluation, consumer 

attitude towards the label and purchase 

intention individually while accounting for 

involvement. 

Post-hoc analysis  To determine which 

of the k means in a 

one way ANOVA are 

significantly 

different.  

To determine the significant difference 

between the three label types for label 

comprehension, ease of use, product 

evaluation, consumer attitude towards the 

label and purchase intention.  

 

Descriptive statistics was performed on the variables. Means of continuous 

variables and Semantic-scale type items were calculated; frequencies were 

calculated for categorical and ordinal response items. 

 Given the nature of the dependant variables, the independent variables and also 

the research question, it was considered appropriate to use MANCOVA to 

analyze the data.  Reliability analyses for the domains in the questionnaire were 
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carried out by evaluating the item to total correlation and by calculating Cronbach 

Coefficient Alpha.   

Table 5: Data Analysis Matrix 

Study Objectives Types Of Variables 
Type of 

Measure 

Analytic 

Procedures 

Objective 1. 

To assess the 

effect of 

congruent 

information on 

information 

processing.  

 

Dependent: 

 Label 

Comprehension 

 Ease of Use 

 Attitude towards 

the label 

 Product 

Evaluation 

 Purchase 

Intention 

 

Primary 

Independent: 

 Label A 

 Label B 

 

Continuous  

(10-point 

semantic scale). 

 

MANCOVA 
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 Current FDA 

 

Covariate: 

Involvement 

 

Objective 2. 

To assess the 

effect of warning 

placement on 

processing of 

information.  

 

 

Dependent: 

 Label 

Comprehension 

 Ease of Use 

 Attitude towards 

the label 

 Product 

Evaluation 

 Purchase 

Intention 

 

Primary 

Independent: 

 Label A 

 Label B 

 

Continuous  

(10-point 

semantic scale). 

 

MANCOVA 

Scheffe’s post-

hoc analysis.  



66 
 

 Current FDA 

 

Covariate: 

Involvement 

 

3.11 Human Subject Protection 

 

The survey protocol was submitted to the Institutional Review Board at the 

University of Houston for approval and data collection was started after the 

approval. 

 

3.12 Statistical Hypotheses 

 

H1: OTC labels with congruent information lead to better information processing 

than the Label C.  

Ψk1 ≠ Ψk2 ≠ Ψk3 

Where, 

 Ψk1 = Information processing in Label Awith warnings at the bottom 

 Ψk2 = Information processing in Label B with warnings at the top 

  Ψk3= Information processing in Current label format 
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The above hypothesis has lead to the following sub-hypotheses – 

For difference between Label Comprehension:  

H1a: There is a statistically significant difference between the Label C and 

congruent labels for Label Comprehension. 

µlc1 ≠ µlc2≠ µlc3 

where, 

 µlc1= Mean label comprehension score of subjects with Label Awith 

warnings at the bottom 

 µlc2= Mean label comprehension score of subjects with Label B with 

warnings at the top 

 µlc3= Mean label comprehension score of subjects with Label C 

 

For difference between Ease of Use:  

H1b: There is a statistically significant difference between the Label C and 

congruent labels for Ease of Use. 

µeu1 ≠ µeu2≠ µeu3 

Where, 
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 µeu1= Mean ease of use score of subjects with Label Awith warnings at the 

bottom 

 µeu2= Mean ease of use score of subjects with Label B with warnings at 

the top 

 µeu3= Mean ease of use score of subjects with Label C 

 

 

 

For difference between Attitude towards the label:  

H1c: There is a statistically significant difference between the Label C and 

congruent labels for Attitude towards the label. 

µeu1 ≠ µeu2≠ µeu3 

Where, 

 µatt1= Mean attitude towards the label score of subjects with Label Awith 

warnings at the bottom 

 µatt2= Mean attitude towards the label score of subjects with Label B with 

warnings at the top 

 µatt3= Mean attitude towards the label score of subjects with Label C 
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For difference between Product Evaluation:  

H1d: There is a statistically significant difference between the Label C and 

congruent labels for Product Evaluation. 

µpe1 ≠ µpe2≠ µpe3 

Where, 

 µpe1= Mean product evaluation score of subjects with Label Awith 

warnings at the bottom 

 µpe2= Mean product evaluation score of subjects with Label B with 

warnings at the top 

 µpe3= Mean product evaluation score of subjects with Label C 

 

For difference between Purchase Intention:  

H1e: There is a statistically significant difference between the Label C and 

congruent labels for Purchase Intention. 

µpi1 ≠ µpi2≠ µpi3 

Where, 

 µpi1= Mean purchase intention score of subjects with Label Awith warnings 

at the bottom 
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 µpi2= Mean purchase intention score of subjects with Label B with 

warnings at the top 

 µpi3= Mean purchase intention score of subjects with Label C 

 

3.13 Statistical Hypotheses 

 

H2: Placement of warnings in OTC labels affects processing of information.  

Ψk1 ≠ Ψk2 

Where, 

 Ψk1 = Information processing in Label A with warnings at the bottom 

 Ψk2 = Information processing in Label B with warnings at the top 

 

The above hypothesis has lead to the following sub-hypotheses – 

For difference between Label Comprehension:  

H1a: There is a statistically significant difference between the two congruent 

labels for Label Comprehension. 

µlc1 ≠ µlc2 

Where, 
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 µlc1= Mean label comprehension score of subjects with Label A with 

warnings at the bottom 

 µlc2= Mean label comprehension score of subjects with Label B with 

warnings at the top 

 

For difference between Ease of Use:  

H1b: There is a statistically significant difference between two congruent labels for 

Ease of Use. 

µeu1 ≠ µeu2 

Where, 

 µeu1= Mean ease of use score of subjects with Label A with warnings at 

the bottom 

 µeu2= Mean ease of use score of subjects with Label B with warnings at 

the top 

 

 

For difference between Attitude towards the label:  

H1c: There is a statistically significant difference between the two and congruent 

labels for Attitude towards the label. 
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µeu1 ≠ µeu2 

Where, 

 µatt1= Mean attitude towards the label score of subjects with Label A with 

warnings at the bottom 

 µatt2= Mean attitude towards the label score of subjects with Label B with 

warnings at the top 

 

For difference between Product Evaluation:  

H1d: There is a statistically significant difference between the two congruent 

labels for Product Evaluation. 

µpe1 ≠ µpe2 

Where, 

 µpe1= Mean product evaluation score of subjects with Label A with 

warnings at the bottom 

 µpe2= Mean product evaluation score of subjects with Label B with 

warnings at the top 
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For difference between Purchase Intention:  

H1e: There is a statistically significant difference between the two congruent 

labels for Purchase Intention. 

µpi1 ≠ µpi2 

Where, 

 µpi1= Mean purchase intention score of subjects with Label A with 

warnings at the bottom 

 µpi2= Mean purchase intention score of subjects with Label B with 

warnings at the top 
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CHAPTER FOUR: RESULTS 
 

This chapter provides description of the demographic characteristics of the 

respondents, results of analyses performed to test the internal consistency and 

distribution pattern of the data and outcomes of the individual hypothesis tests. 

4.01 Survey Collection, Coding and Analyses 

 

The data collection, coding and analysis followed the time line given below: 

Table 6: Timeline of Data Collection, Coding and Analysis 

Data Collection period September 14- October 14, 2013 

Data Coding and Entry First week of October 

Data Analysis and Interpretation Second and Third week of October 

 

A total of 253 completed surveys were collected. Questionnaires were coded for 

the label type given for the Label comprehension section, the survey location and 

randomization identification number for the order of the labels.  

4.02 Missing Value Imputation 

 

Cold-deck imputation method was used for imputation of the missing values. The 

missing values for continuous variables were imputed with the respective means 



75 
 

whereas categorical variables were imputed with respective medians. Missing 

values for demographic variables such as gender and ethnicity were not imputed.  

4.03 Response Rate 

 

A total of 307 individuals were approached for the study, of which 253 agreed to 

do the study. Four individuals discontinued due to loss of interest or lack of time 

when the experiment was described to them. Remaining 249 started and 

successfully completed the surveys giving a response rate of 81.4%. 

Table 7: Non-respondents’ Reasons to Decline Participation 

Reason Percentage (N= 58) 

Not Enough Time/ In a rush 64.3% 

Not Interested 12.5% 

Language barrier 3.7% 

Other 19.5% 

 

4.04 Statistical Analyses 

 

All statistical analyses were performed at a set priori alpha level of 0.05 using 

SAS© statistical package (version 9.3, SAS© Institute Inc, Cary, NC). Statistical 

Analyses in this chapter are divided into three different parts.  The first part 
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describes the demographic characteristics of the sample. The second part 

included the results from statistical hypotheses testing. The last part examined 

additional tests that were conducted to test minor hypotheses. 

4.05 Sample Characteristics  

 

Age: The mean age of the respondents was 36.8(9.6) years. Age of the 

respondents ranged from 19 to 72 years. 

Table 8: Age Distribution of the Study Sample 

Variable Mean (SD) Median Range 

Age 36.8 (± 9.6) 36 19-72 

 

Gender: The study sample consisted of a higher frequency of males to that of 

females. 

Table 9: Distribution of Gender in the Study Sample 

Gender Frequency (%) 

Male 111 (44.58%) 

Female 138 (55.42%) 
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Race: The majority of the respondents were African American (60.6%) followed 

by Whites (39.4%), Asian (21.7%), Hispanic (12.05%), other (12.05%) and Native 

American (0.4%). 

Table 10: Distribution of Race in the Study Sample 

Race Frequency (%) 

White 98 (39.4%) 

African American  151 (60.6%) 

Native American 1 (0.4%) 

Asian 54 (21.7%) 

Hispanic 30 (12.05%) 

Other 13 (5.22%) 

 

Education:  All the respondents in the study had at least elementary level school 

education, whereas most of them had studied either college level or higher 

education. 

Table 11: Distribution of Education in the Study Sample  

Education Frequency (%) 

Elementary 1 (0.4%) 

Middle School 1 (0.4%) 
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High School 10 (4.0%) 

College 123 (49.4%) 

Masters 72 (28.9%) 

Doctoral (PhD) 42 (16.87%) 

 

Profession: A higher portion of the sample reported a profession in the health 

related field. However, respondents not in the healthcare field also comprised a 

considerable proportion of the total. 

  

Table 12: Distribution of Profession in the Study Sample 

Professional Field Frequency (%) 

Healthcare 153 (61.4%) 

Non-healthcare 96 (38.6%) 

 

Current use of over the counter drugs: Over one-third of the respondents (61.4%) 

were currently not taking any OTC product at the time survey was conducted. 
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Table 13: Distribution of OTC Use at the Time of Survey 

Currently using OTC drugs Frequency (%) 

Yes 96 (38.6%) 

No 153 (61.4%) 

  

Important source of information: Majority of the population (44.2%) use labels as 

the most important source of information for OTC products, followed by asking a 

physician (26.5%) and then a pharmacist (15.3%). 

Table 14: Distribution of the most Important Source of Information 

Important source of information Frequency (%) 

Labels 110 (44.2%) 

Physician 66 (26.5%) 

Pharmacist 38 (15.3%) 

Friends and family 15 (6 %) 

TV/ Radio 2 (0.8%) 

Ads 5 (2.0%) 

Books/ Journals 12 (4.8%) 

Internet 1 (0.4%) 
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Consumption of Chlorpheniramine Maleate: More than half the population did not 

know if they consumed Chlorpheniramine Maleate in the last three months. Less 

than 5% of the participants had consumed Chlorpheniramine Maleate in the last 

three months. 

Table 15: Distribution of Consumption of Chlorpheniramine Maleate in the 
Last Three Months 

Consumption of Chlorpheniramine 

Maleate 
Frequency (%) 

Yes 10 (4.0%) 

No 96 (38.6%) 

Don’t know 143 (57.4%) 

 

Reading the Label: Most of the study population, read an OTC label completely 

either sometimes or often. This helps us determine how likely are they to read 

the label completely when given to them. 

Table 16: Distribution of the Study Population on Complete Reading of an 
OTC Label  

Reading the Label Frequency (%) 

Always 60 (24.0%) 
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Often 77 (23.7%) 

Sometimes 97 (38.9%) 

Never 15 (6.0%) 

 

4.06 Survey Location: 

Most of the surveys were collected near the Texas Medical Centre and Herman 

Park. 

Table 17: Distribution of responses collected from Different Survey 
Locations 

Location Frequency (%) 

Texas Medical Centre 140(56.2) 

Herman Park 69(27.7) 

Other 40(16.1) 

 

4.07 Reliability Analysis 

Internal Consistency: 

Internal Consistency was assessed using Cronbach alpha to test for the 

reliability. A standardized Cronbach coefficient value of 0.7 or greater was 

considered to provide an optimal internal strength.  
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A) Reliability Coefficients for Domain Ease of Use of the OTC label was 

assessed using two items. The following tables show correlation with the 

total, and raw and standard Cronbach alpha values for the two items. 

Table 18: Correlation with the total and Cronbach Coefficient Alpha for 
Ease of Use 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Difficulty to read 

information 
0.78 0.87 

Ease of finding 

important information 
0.78 0.87 

Standardized 

Cronbach coefficient 

alpha 

0.87 

  

A standardized Cronbach coefficient of 0.87 shows a strong internal 

consistency between measuring ease of use with respect to Label A. 
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Table 19: Correlation with the Total and Cronbach Coefficient Alpha for 
Label B 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Difficulty to read 

information 
0.74 0.85 

Ease of finding 

important information 
0.74 0.85 

Standardized Cronbach 

coefficient alpha 
0.85 

  

A standardized Cronbach coefficient of 0.85 shows a strong internal 

consistency between measuring ease of use with respect to Label B. 

 

 

 

 

 

 

 



84 
 

Table 20: Correlation with the Total and Cronbach Coefficient Alpha for 
Label C 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Difficulty to read 

information 
0.74 0.85 

Ease of finding 

important information 
0.74 0.85 

Standardized Cronbach 

coefficient alpha 
0.85 

  

A standardized Cronbach coefficient of 0.85 shows a strong internal 

consistency between measuring ease of use with respect to Label C. 

 

B) Reliability Coefficients for Domain Attitude towards the label of the OTC 

label was assessed using four items. The following tables show correlation 

with the total, and raw and standard Cronbach alpha values for the two 

items. 
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Table 21: Correlation with the Total and Cronbach Coefficient Alpha for 
Label A 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Whether Bad-Good 0.88 0.92 

Whether Dislike-Like 0.88 0.92 

Whether Useless-

Useful 
0.89 0.92 

Whether Uninformative-

Informative 
0.82 0.94 

Standardized Cronbach 

coefficient alpha 
0.94 

  

A standardized Cronbach coefficient of 0.94 shows a strong internal 

consistency between measuring attitude towards the label with respect to 

Label A. 
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Table 22:  Correlation with the Total and Cronbach Coefficient Alpha for 
Label B 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Whether Bad-Good 0.88 0.93 

Whether Dislike-Like 0.89 0.93 

Whether Useless-

Useful 
0.90 0.93 

Whether Uninformative-

Informative 
0.85 0.94 

Standardized Cronbach 

coefficient alpha 
0.95 

  

A standardized Cronbach coefficient of 0.95 shows a strong internal 

consistency between measuring attitude towards the label with respect to 

Label B. 

 

 

 

Table 22:  
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Table 23: Correlation with the Total and Cronbach Coefficient Alpha for 

Label C 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Whether Bad-Good o.86 0.93 

Whether Dislike-Like 0.88 0.92 

Whether Useless-

Useful 

0.88 0.92 

Whether Uninformative-

Informative 

0.85 0.93 

Standardized Cronbach 

coefficient alpha 

0.94 

  

A standardized Cronbach coefficient of 0.94 shows a strong internal 

consistency between measuring attitude towards the label with respect to 

Label C. 
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C) Reliability Coefficients for Domain Product evaluation of the OTC label 

was assessed using four items. The following tables show correlation with 

the total, and raw and standard Cronbach alpha values for the two items.  

Table 24: Correlation with the Total and Cronbach Coefficient Alpha for 

Label A 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Very Uncertain-Very 

Certain 
0.75 0.90 

Very Dissatisfied- Very 

Satisfied 
0.87 0.86 

Very Confused- Not at 

all confused 
0.76 0.90 

Unfriendly- Friendly 0.83 0.88 

Standardized Cronbach 

coefficient alpha 
0.91 
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A standardized Cronbach coefficient of 0.91 shows a strong internal 

consistency between measuring product evaluation with respect to Label 

A. 

Table 25: Correlation with the Total and Cronbach Coefficient Alpha for 
Label B 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Very Uncertain-Very 

Certain 
078 0.88 

Very Dissatisfied- Very 

Satisfied 
0.78 0.88 

Very Confused- Not at 

all confused 
0.80 0.87 

Unfriendly- Friendly 0.78 0.88 

Standardized Cronbach 

coefficient alpha 
0.90 

  

A standardized Cronbach coefficient of 0.90 shows a strong internal 

consistency between measuring product evaluation with respect to Label 

B. 
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Table 26: Correlation with the Total and Cronbach Coefficient Alpha for 
Label C 

Variable 

Standardized Variables 

Correlation with the 

total 
Alpha 

Very Uncertain-Very 

Certain 
0.79 0.86 

Very Dissatisfied- Very 

Satisfied 
0.80 0.86 

Very Confused- Not at 

all confused 
0.79 0.86 

Unfriendly- Friendly 0.71 0.89 

Standardized Cronbach 

coefficient alpha 
0.90 

  

A standardized Cronbach coefficient of 0.90 shows a strong internal 

consistency between measuring product evaluation with respect to Label 

C. 
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4.08 Hypothesis Testing 

 

H1: The OTC labels with congruent information i.e. Label A and Label B 

will have higher scores for ease of use, label comprehension, attitude 

towards the label, product evaluation and purchase intention together 

defined as information processing, than the Label C used in the 

experiment. 

 

MANCOVA 

The MANCOVA (Multivariate Analysis of Co-Variance) tests were carried 

out with all the three dependant variables to see if there was any 

significant difference between the subjects for the three labels.  

Table 27: Multivariate Analysis of Co-Variance to Test the Effect of Label 
Type on Ease of use, Attitude of Consumers on label, Product Evaluation 
and Purchase Intention 

Source Statistic Value F Value Pr>F 

Label Type  

Wilk’s Lambda  0.67  40.4  <0.0001  

Pillai’s Trace  0.33 36.2  <0.0001 

Hotteling- 0.48  44.6  <0.0001 
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Lawley Trace  

Roy’s Greatest 

Root  
0.48  89.2  <0.0001 

   

Table 28: Effect of Involvement on Ease of use, Attitude of Consumers on 
Label, Product Evaluation and Purchase Intention 

Source Statistic Value F Value Pr>F 

Label Type  

Wilk’s Lambda  0.98 3.27  0.0113  

Pillai’s Trace  0.02  3.27 0.0113 

Hotteling-

Lawley Trace  
0.02  3.27 0.0113 

Roy’s Greatest 

Root  
0.02  3.27  0.0113 

 

The results for MANCOVA denote a significant difference for each dependent 

variable. Involvement has a significant effect, stating that the level of involvement 
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plays a significant role along with label type. Thus, the difference in means of 

ease of use, product evaluation, purchase intention and attitude towards the label 

is due to label type. 

 The first hypothesis is further divided into five sub-hypotheses 

H1: The OTC labels with congruent information i.e. Label A and Label B will have 

higher scores for ease of use, label comprehension, attitude towards the label, 

product evaluation and purchase intention than the Label C used in the 

experiment. 

Table 29: Analysis of Co-Variance to Test the Effect of Label Type on Ease 
of Use and Label Comprehension 

Source 

Label type 
Variable DF 

Sum of 

Squares 

Mean 

Square 

F 

Value 
P Value 

Model 

Ease of Use 

3 1230.28 615.14 121.41 <0.0001 

Error 743 3769.52 5.06   

Total 746 4999.79    

Involvement   1  3.96 0.78 0.38 
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Source 

Label type 
Variable DF 

Sum of 

Squares 

Mean 

Square 

F 

Value 
P Value 

Model 

Label 

Comprehension 

3 1.82 0.61 2.24 0.08 

Error 244 66.34 0.27   

Total 247 68.17    

Involvement   1  0.02 0.09 0.77 

 

Table 30: Analysis of Co-Variance to Test the Effect of Label type on 
Attitude towards the Label 

Source 

Label type 
Variable DF 

Sum of 

Squares 

Mean 

Square 

F 

Value 
P Value 

Model 
Attitude 

towards the 

label  

3 1432.75 477.58 104.87 <0.0001 

Error 743 3383.57 4.55   

Total 746 4816.32    

Involvement   1  22.52 4.94 0.0265 
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Table 31: Analysis of Co-Variance to Test the Effect of Label Type on 
Product Evaluation 

Source 

Label type 
Variable DF 

Sum of 

Squares 

Mean 

Square 

F 

Value 
P Value 

Model 

Product 

Evaluation 

3 948.84 316.28 86.19 <0.0001 

Error 743 2726.47 3.67   

Total 746 3675.31    

Involvement   1  0.92 0.25 0.6165 

 

Table 32: Analysis of Co-Variance to Test the Effect of Label Type on 
Purchase Intention 

Source 

Label type 
Variable DF 

Sum of 

Squares 

Mean 

Square 

F 

Value 
P Value 

Model 

Purchase 

Intention 

3 1182.79 394.26 76.59 <0.0001 

Error 743 3825.01 5.15   

Total 746 5007.81    

Involvement   1  3.98 0.76 0.3847 
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Table 33: Summary of the Effect of Label Type on Each Dependent Variable 

Source    Variable Df F-value P-value 

Label 

Type 

Ease of Use 

3 

121.41 <0.0001 

Product 

Knowledge 
3.32 <0.03 

Product 

Evaluation 
86.19 <0.0001 

Attitude 

towards the 

labels 

104.87 <0.0001 

Purchase 

Intention 
76.59 <0.0001 

 

Table 34: Distribution of Means for Each Label 

Variable  

Means (SD)  

Label A  Label B  Label C  

Ease of Use  8.7 (1.8)  5.6 (2.5)  6.6 (2.4)  

Label 4.1 (0.6)  3.9 (0.5)  4.1 (0.5)  
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Comprehension  

Product Evaluation  8.8 (1.4)  6.1 (2.2)  6.8 (2.0)  

Attitude towards 

the label 
8.8 (1.6)  5.5 (2.5)  6.4 (2.3)  

Purchase Intention  8.7 (1.8)  5.7 (2.6)  6.4 (2.4)  

 

Due to the significant differences observed in the ANCOVA analyses seen 

above, post-hoc tests were performed for each of the dependant variables- Ease 

of use, Product knowledge, Product evaluation, Attitude towards label and 

Purchase Intention. The average involvement score was significant only for 

attitude towards the label. Thus it can be said that the level of involvement affects 

consumer attitude. Dunnett’s grouping for the three label types, for each 

dependant variables are summarized in following Table. 

Table 35: Post-hoc Analysis for the Three Labels 

Variable 
Design 

Comparison 

Difference 

between 

Significance 
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means 

Ease of Use A-C 2.15 *** 

 

B-C -0.90 *** 

Product 

Knowledge 
A-C 0.06 

 

 

B-C -0.14 *** 

Product 

Evaluation 
A-C 1.99 *** 

 

B-C -0.66 *** 

Attitude 

towards label 
A-C 2.32 *** 

 

B-C -0.95 *** 

Purchase 

Intention 
A-C 2.21 *** 
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B-C -0.75 *** 

Comparison significant at the 0.05 level are indicated by *** Control – Label C  

 Hypothesis 2: There is a difference in the mean scores of Label A and Label B 

for ease of use, label comprehension, attitude towards the label, product 

evaluation and purchase intention. 

Table 36: Post-hoc Scheffe’s test Comparing Means of all Dependent 
Variables for Label A and Label B 

Variable 
Design 

Comparison 

Difference 

between 

means 

Significance 

Ease of Use A-B 3.06 *** 

Product 

Knowledge 
A-B 0.21 *** 

Product 

Evaluation 
A-B 2.65 *** 

Attitude 

towards label 
A-B 3.27 *** 

Purchase 

Intention 
A-B 2.96 *** 

       Comparison significant at the 0.05 level are indicated by *** 
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4.09 Ranking of the labels 

The respondents were asked to rank the labels and the following tables 

summarize their responses. The questionnaire asked the students the rank the 

three label types.  The rank one was to be given to the overall best label type and 

rank three to be given to the overall worst label type. 

Table 37: Distribution by Rank for Each Label Type 

Label Type  Rank 1  Rank 2  Rank 3  

Label A 198(79.52%)  27(10.84%) 24 (9.64%)  

Label B 17 (6.83%)  94 (37.75%)  138(55.42%) 

Label C 34(13.65%) 128 (51.41%)  87 (34.94%)  

 

Table 38: Summary of Statistical Hypotheses Tested and Outcomes 

Steps Hypotheses Statistical Analysis Outcome 

1 

Effects of Label type on 

Ease of Use, Product 

Knowledge, Product 

evaluation, Attitude towards 

label and Purchase 

MANCOVA Significant 
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Intention while controlling 

for involvement 

1a 

Effect of Label Type on 

Ease of Use while 

controlling for involvement 

ANCOVA-Post Hoc 

Comparison - 

Dunnett’s Test 

Significant 

1b 

Effect of Label Type on 

Product Knowledge while 

controlling for involvement 

ANCOVA-Post Hoc 

Comparison - 

Dunnett’s Test 

Significant 

1c 

Effect of Label Type on 

Product Evaluation while 

controlling for involvement 

ANCOVA-Post Hoc 

Comparison - 

Dunnett’s Test 

Significant 

1d 

Effect of Label Type on 

Attitude towards label while 

controlling for involvement 

ANCOVA-Post Hoc 

Comparison - 

Dunnett’s Test 

Significant 

1e 

Effect of Label Type on 

Purchase Intention while 

controlling for involvement 

ANCOVA-Post Hoc 

Comparison - 

Dunnett’s Test 

Significant 
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2 

Assessing the effect of 

information placement while 

controlling for involvement 

Post Hoc Comparison - 

Scheffe’s Test 
Significant 

 

 

 

 

 

 

 

 

 

 
 

CHAPTER FIVE:  DISCUSSION, LIMITATIONS, IMPLICATIONS 

AND CONCLUSION 
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This chapter is divided in four parts. First part presents a discussion of the 

findings obtained for individual hypothesis tests performed in the study. Second 

part discusses the potential limitations of the study, which is followed by likely 

implications of the findings and conclusion as third and fourth parts, respectively.  

5.01 Discussion 

The primary aim of this study was to see the effect of congruent information on 

information processing while controlling for the effect by consumer involvement. 

This was estimated by chunking like information together and measuring their 

effect on OTC Label evaluation process model. The effect of involvement in OTC 

products was controlled for throughout the study by measuring it. The study also 

investigated the effect of placement of information on information processing. 

Here, it was tested by manipulating the placement of warnings in the OTC Drug 

Facts panel.  

5.011 Demographics Characteristics 

The mean age of the study participants was 36.8 (± 9.6) years including almost 

equal proportion of male and female respondents. A majority of the respondents 

were African American where all of them had at least elementary level school 

education. 

The sample represented highly educated adults as most respondents (94%) had 

either college or higher level of education. Although it is likely that information 
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processing among the uneducated or less educated may differ, it has been 

reported that such a population is likely to participate in the healthcare surveys 

(Korkeila, Suominen et al. 2001).   

A considerable proportion of the sample reported belonging to a healthcare 

profession, which may be due to the fact that a lot of surveys were collected 

around the Texas Medical Center. However, a similar study done on students 

depicts similar results. It would be interesting to compare the two results.  

5.012 Information Processing and Congruent Information 

Label A and Label B have congruent information. However, Label A with 

warnings below uses, directions and other information is better processed than 

Label B with warnings placed above uses, directions and other information. This 

can be due to the effect of placement of information. Thus it can be said that 

congruent information along with placement of information helps increase 

information processing.  

This study shows that labels that are congruent and have information based on 

hierarchy and placement of information makes the labels consumer friendly and 

easier to use and comprehend. The multivariate analysis showed significant 

differences in the label types for all the dependent variables of the OTC Label 

Evaluation Model. Since involvement is known to affect the level of 

comprehension we controlled for it in our experiment. The prototypes developed 
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based on the previous literature findings and concepts of congruency and 

chunking of information, showed to be better than the current OTC label. 

5.013 Effect of Placement of Information on Information Processing 

The second objective required to assess which sequence of congruent 

information was better. Thus this helped us establish the hierarchy of information 

on the label. It was seen that the label which had warnings at the bottom had 

higher scores for the dependent variables of the OTC Label Evaluation model. All 

variables for the model were statistically different for the two prototypes.  

5.014 Effect of Involvement on Information Processing 

The effect of involvement shows significant effect on information processing. 

However individual univariate analysis depicts that involvement has a significant 

effect on consumer attitude towards the label.  

 

5.02 LIMITATIONS 

The results of this study should be viewed within the context of certain limitations. 

The study may not be generalizable to the general population because: 

 The study tested the model only on one OTC product label. The model 

findings may differ if tested on other products with different information. 
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 The data collection was near the Texas Medical Center, thus the majority 

of our population worked in a healthcare related field. 

 Although a similar study has been done on students before, there may be 

a difference in non-respondents to that of respondents. 

 Individuals with limited English speaking ability were not included, but they 

make a considerable proportion of the total OTC user population. 

Furthermore, magnified label formats were used in the experiment. This ensured 

clear visibility of wordings and may have facilitated respondents in better 

evaluation of the information which may have lead to better processing. 

However, this may be unlikely if the information was shown in the actual label 

size. Hence, information processing may differ with the actual product label. 

 

5.03 IMPLICATIONS OF THE FINDINGS 

The findings of this study indicate that when the information format is in 

congruence with the representational format in the mind of the consumer it 

increases comprehension, ease of using the label, their attitude towards the 

label, the way they evaluate the product and their intention to buy the product. 

This helps the manufacturers, the policy makers and the FDA to standardize 

formats by keeping the best format in mind.  
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This study aims to increase processing of information, which will lead to better 

compliance, better adherence, reduced adverse events; in all increasing the 

safety profile of the OTC medication. 

From the manufacturer point of view, better processing leads to better purchase 

decisions. There is an increased tendency to buy more products if the consumer 

understands it better. 

5.04 Recommendations for Future Research 

Although this study was done using just one pharmaceutical product, it would be 

interesting to see it in different therapeutic classes. An anti-allergy medication 

was used for this study; a comparison testing the constructs of OTC LEPM with 

other drug classes can be carried out. The information processing may differ if 

the information changes. However, the model should hold true.  

Age is also known to affect information processing and decision making 

(Sansgiry and Cady 1996). The schema of representational congruence in the 

mind differs between the elderly and the young. A further study done to test this 

effect would make the study more robust.  

A further research should be done to test the actual increase in medication safety 

and adherence as consumer’s process information better. A study to test the 
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compliance and purchase decisions of the consumer would further validate our 

research hypothesis. 

5.05 Conclusion 

The experimental label with congruent information and warnings placed below 

Uses, Directions, Other Information was found to be easier to use, better 

comprehended, better evaluated, more consumer friendly and more likely to be 

purchased. It can be concluded that chunking of information does increase 

information processing but along with placement of information.  
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APPENDIX 

Appendix A: Communiqué Recited to Participants  

Hello! I am a graduate student at University of Houston, College of Pharmacy 

pursuing a MS degree in the Department of Clinical Sciences and Administration. 

The aim of this research is to study the effect of label format on information 

processing by individuals that can help develop better Over-the-counter 

medication labels.  

The time required for your participation in this research is around 10 minutes.  If 

you are 18 years or older you can 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 confidentiality and your 

opinion will be kept in strictest confidence. Only aggregate (group) data will be 

reported.  

Your participation in this study is very important to me. I hope that you choose to 

participate. Your opinions may 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 B: CODEBOOK 

Column Description Meaning of codes 

SECTION 1 

ID Unique identification 

number given to each 

participant 

1, 2, 3, 4……. 

Time sec The amount of time taken 

by each participant to fill 

the label comprehension 

section. 

 

LT Label Type given to the 

subjects 

Label A= 1 

Label B= 2 

Label C= 3 

PK1 The product can cause 

stomach bleeding. 

1 after PK stands for first 

question in the label 

comprehension domain 

1= strongly disagree 

2= somewhat disagree 

3= Neutral 

4= somewhat agree 

5= strongly agree 

PK2 The product is stored at 

68-77◦F. 

Same as above. 
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Second question in the 

Label comprehension 

domain. 

PK3 The product relieves 

symptoms of hay fever. 

Third question in the 

Label comprehension 

domain. 

Same as above. 

PK4 The product is not used 

when taking MAOI 

Same as above. 

PK5 Ask a doctor before use if 

you have glaucoma. 

Same as above. 

PK6 Adults can take 1 tablet 

every 4 to 6 hours. 

Same as above. 

PK7 The product may cause 

drowsiness. 

Same as above. 

PK8 The product is not used if 

allergic to penicillin. 

Same as above. 

PK9 Ask a pharmacist before 

use if taking tranquilizers 

or sedatives. 

Same as above. 

PK10 The product is used to Same as above. 
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relieve runny nose. 

PK11 Stop use and ask a doctor 

if you get dizzy. 

Same as above. 

PK12 The product should be 

kept out of reach of 

children. 

Same as above. 

PK13 The product should not be 

used in children under 12 

years. 

Same as above. 

PK14 The product is used in 

indigestion. 

Same as above. 

SECTION 2 

1A How difficult was it to read 

the information on the 

labels. 

As filled in survey for label 

A 

Entered as marked on 

survey 

0= Difficult 

10= Easy 

1B How difficult was it to read 

the information on the 

labels. 

As filled in survey for label 

B 

Same as above. 
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1C How difficult was it to read 

the information on the 

labels. 

As filled in survey for label 

C 

Same as above. 

2A How easy was it to find 

the important information 

on the labels 

As filled in survey for label 

A 

Entered as marked on 

survey 

0=Not at all Easy 

10=Very Easy 

2B How easy was it to find 

the important information 

on the labels 

As filled in survey for label 

B 

Same as above. 

2C How easy was it to find 

the important information 

on the labels 

As filled in survey for label 

C 

Same as above. 

3A Opinion towards the 

labels using scale bad to 

good 

Entered as marked on 

survey 
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As filled in survey for label 

A 

0= Bad 

10= Good 

3B Opinion towards the 

labels using scale bad to 

good 

As filled in survey for label 

B 

Same as above. 

3C Opinion towards the 

labels using scale bad to 

good 

As filled in survey for label 

C 

Same as above. 

4A Opinion towards the 

labels using scale dislike 

to like. 

As filled in survey for label 

A 

Entered as marked in 

survey 

0=Dislike 

10=Like 

4B Opinion towards the 

labels using scale dislike 

to like. 

As filled in survey for label 

B 

Same as above. 
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4C Opinion towards the 

labels using scale dislike 

to like. 

As filled in survey for label 

C 

Same as above. 

5A Opinion towards the 

labels using scale dislike 

to like 

As filled in survey for label 

B 

Entered as marked in 

survey 

0= Useless 

10= Useful 

5B Opinion towards the 

labels using scale dislike 

to like 

As filled in survey for label 

B 

Same as above. 

5C Opinion towards the 

labels using scale dislike 

to like 

As filled in survey for label 

C 

Same as above. 

6A Opinion towards the 

labels using scale 

uninformative to 

Entered as marked in 

survey 
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informative 

As filled in survey for label 

A 

0= Uninformative 

10= Informative 

6B Opinion towards the 

labels using scale 

uninformative to 

informative 

As filled in survey for label 

B 

Same as above. 

6C Opinion towards the 

labels using scale 

uninformative to 

informative 

As filled in survey for label 

C 

Same as above. 

7A How certain are you that 

you understood the 

information shown on the 

labels. 

As filled in survey for label 

A 

Entered as marked in 

survey 

0=very uncertain 

10=very certain 

7B How certain are you that 

you understood the 

Same as above. 
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information shown on the 

labels. 

As filled in survey for label 

B 

7C How certain are you that 

you understood the 

information shown on the 

labels. 

As filled in survey for label 

C 

Same as above. 

8A How certain are you with 

the ease with which you 

could understand the 

labels 

As filled in survey for label 

A 

Entered as marked in 

survey 

0=very dissatisfied 

10=very satisfied 

8B How certain are you with 

the ease with which you 

could understand the 

labels 

As filled in survey for label 

B 

Same as above. 

8C How certain are you with Same as above. 
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the ease with which you 

could understand the 

labels 

As filled in survey for label 

C 

9A  How confused do you feel 

while reading the labels 

As filled in survey for label 

A 

Entered as marked in 

survey 

0= not at all confused 

10= very confused 

9B How confused do you feel 

while reading the labels 

As filled in survey for label 

B 

Same as above. 

9C How confused do you feel 

while reading the labels 

As filled in survey for label 

C 

Same as above. 

10A How consumer friendly do 

you think the was the 

labels 

 As filled in survey for 

label A 

Entered as marked in 

survey 

0= unfriendly 

10= friendly 
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10B How consumer friendly do 

you think the was the 

labels 

 As filled in survey for 

label B 

Same as above. 

10C How consumer friendly do 

you think the was the 

labels 

 As filled in survey for 

label C 

Same as above. 

11A Assuming that you need 

this product, based on the 

labels seen, how likely is 

it that you would purchase 

this product. 

As filled in survey for label 

A 

Entered as marked in 

survey 

0= not at all likely  

10= very likely 

11B Assuming that you need 

this product, based on the 

labels seen, how likely is 

it that you would purchase 

this product. 

As filled in survey for label 

Same as above. 
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B 

11C Assuming that you need 

this product, based on the 

labels seen, how likely is 

it that you would purchase 

this product. 

As filled in survey for label 

C 

Same as above. 

SECTION 3 

Rank A  Rank given to label A 1= Overall Best 

3= Overall Worst 

Rank B Rank given to label B Same as above. 

Rank C Rank given to label C Same as above. 

Label Layout  Label A, Label B, Label C If Label A=1 

If Label B= 2 

If Label C= 3 

SECTION 4 

BDAY  Year in which participant 

was born 

19_ _ 

Gender Gender of the subject  If male= 1 
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If female= 2 

MStat Marital Status of the 

subject 

If Married/ Living with a 

partner=1 

If Not married/ Living 

single= 2 

Edu Level of Education  0= Elementary 

1= Middle school 

2= High school 

3= College 

4= Masters 

5= Doctoral 

Race Racial Background 1= White 

2= African American 

3= Native American 

4= Asian 

5= Hispanics 

6= Other 

EW Status Working or studying in 

health related field 

1= Yes 

2= No 
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CurOTC Currently taking any OTC 

medication  

1= Yes 

2= No 

ImpSinf Important Source of 

information 

1= Labels 

2= Physicians 

3= Pharmacist 

4= Friends or family 

5= TV/ Radio ads 

6= Books/ Journals 

7= Internet 

8= Others 

ConCM Consumption of products 

containing 

chlorpheniramine maleate 

in past 3 months 

1= Yes 

2= No 

ComLab Complete reading of the 

label 

1= Yes 

2= No 

Inv1 Take a long time to 

decide which OTC 

medicine to buy 

0= Strongly Disagree 

6= Strongly Agree 

Inv 2 Try get as much Same as above. 
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information as possible 

before buying an OTC 

product 

Inv 3 Interested in reading 

information about how 

medicines work 

Same as above. 

Inv 4 Compare product 

characteristics among 

brands of OTC medicines 

Same as above. 

Inv 5 Think there is a great deal 

of differences among 

OTC brands    

Same as above. 

Inv 6 Would be interested in 

reading a Consumer 

Report article about 

needed OTC medicine  

Same as above. 

Inv 7 Have a preferred brand 

for commonly used OTC 

products 

Same as above. 
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Appendix A: Consent to Participate in the Study 
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Appendix 3: Labels used in the Study 
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Appendix 4: Questionnaire used for the Study 
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