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Abstract

An Analysis of the Prevalence and Efficacy of Warnings in Everyday Life

Warnings are the primary means of communicating proper use of a product and the danger of misuse to its users.  The purpose of this paper is to evaluate whether warnings are effective in influencing consumer behavior.  By observing 20 individuals over a 12-hour period these specific questions were established:

1. How many warnings does the average person comes in contact with in their environment during a normal day?

2. How many of those warnings does the average person notice?

3. Of the warnings noticed, which ones did the subject later remember?

4. How many warnings does the average person change their behavior for?   

5. Which warnings are seen as credible and which are viewed as not credible?

The analysis suggested several points.  First, people come in contact with an average of 20 warnings during a 12-hour period.  Second, people notice an average of five warnings, indicating that people notice 25% of the warning around them.  Third, when people are assessed on how accurately they can recall a warning, they rate below average.  Fourth, people change their behavior for an average of five warnings.  Fifth, people rated the warnings they came in contact for credibility as below average.  Sixth, results concluded that 53% of the warnings observed were commercial product warnings, 30% were warnings on signs, 13% were warnings on heavy machinery and equipment, 2% of warnings were on industrial products, and 2% of warnings were auditory.  

Introduction

Warnings have become a common feature of everyday society.  In fact, a product is almost atypical if it does not bear a warning.  Warnings are intended to protect and inform consumers of the dangers of misusing a product.  These warnings run the gamut from a bold font “danger” to elaborate pictographic illustrations.  Warnings curb product abuse and also aid manufacturers in avoiding costly product liability lawsuits.  Today companies add warnings to account for many scenarios of product mishandling.   What does the average consumer make of this?  Are consumers bombarded with too many warnings?  Do they perceive common warnings as superfluous?  Do consumers view the warnings found on products such as toothpaste and chainsaws alike as important information?  

This study analyzed how effective warnings were in changing consumer behavior.  It addressed several basic questions:  How many warnings does the average person encounter in a day?  What type of warnings do they see?  How are those warnings presented?  Do consumers even notice these warnings?  Do they change their behavior based on the warning?  We analyzed 20 individuals during the course of an average workday, this study gathered the following information:

1. How many warnings the average person encounters in a workday

2. How many warnings the average person notices in a 12-hour period

3. How many warnings altered the behavior of that person in a 12-hour period

4. What the warnings specifically state

5. Whether or not the person can recall the warning from memory
Theoretical Approach


Wogalter’s (1994) human information-processing model of warning effects organizes people’s mental processes into a sequence of stages that factor into the effectiveness of warnings.   (Fig. 1.1) 

 “Initially the warning must capture attention; that is, it must be noticed. Then, the message contained in the warning must be comprehended. To go further in the process—to affect people’s behavior—the warning needs to agree with their existing attitudes and beliefs, and if it does not, it must be adequately persuasive to change them. Finally, the message must motivate the user to comply and perform the appropriate behaviors. The fact that this model proceeds in a temporal sequence shows that there are potential “bottlenecks” that could prevent the process from being completed.” (Wogalter-1995) 

Figure 1.1:  Human Information-Processing Model of Warning Effects



This model illustrates the steps of information processing needed for a warning to be effective.   These steps became the basis for the criteria used during the observation period that will be discussed later.  However, the model does have some limitations.  The model in its current iteration does not account for the context of warnings in their environment.   That is to say, there are so many warnings in the environment that they compete with one another for attention.  In addition, as warning become more commonplace, their cumulative effect is reduced.  This additional information was added to the original information process model in our research.  
Previous Research

Previous research on warnings suggests that warnings are not effective for several reasons.  First, they have become so commonplace that consumers develop immunity to them.  Warnings are an “Information-lean” communication channel that is inappropriate to communicate safety information.  Daft and Lengel  (1988)  further explain the consequences of selecting a media channel.  “Media choice is not the simple, intuitively obvious process it may appear to be at first glance.  Appropriate media choice can make the difference between effective and ineffective communication.  And media choice mistakes can seriously impede successful communication-in some cases with disastrous consequences.”   Previous research also indicates that men and women treat warnings differently.  Males are more likely than females to recall seeing warnings.  However, when warnings are noticed, females are more likely to change their behavior based on a warning.  Finally, the logistics of the warning, such as language, size, color, and placement can have a drastic effect on the utility of the warning.  A brief description of each of these points is presented below:

Warnings are so prevalent that consumers become immune to them.  Consumers are often unaware that a product bears a warning even if they frequently use that product.  According to deTurck and Goldhaber, (1982 & 1989) when consumers use a product many times they often fail to notice product warnings because they have used the product so many times without incident.  For example, toothpaste bears a warning, which most consumers are not even aware of.  Consumers may notice warnings on certain products that they are unfamiliar with.  After several uses of that product, consumers tend to ignore the warning and are prone to forget that such a warning exists.  

Warnings are often an inappropriate channel to communicate safety information.  McGrath states in his research (1994) that safety information is often added to products to protect manufacturers from product liability lawsuits.  However, the effectiveness of these warnings is minimal, and has no positive effect on safety.  For instance, most consumers feel that the information on warnings is common sense and feel that the warning is not directed at them.  For example, a warning on a hair dryer warns consumers of the danger of using the product in the bathtub.  Most people would never use a hair dryer while bathing, so they disregard the entire warning.  

Males are more likely than females to recall seeing warnings.  However, when warnings are noticed, females are more likely to change their behavior based on warnings.  In their study on “no diving” signs, deTurck and Goldhaber (1982) concluded that males are more likely to notice a warning and they are more aware of the potential consequences of that warning.  However, women put more effort into reading warnings and were more likely to comply with those warnings than men.  In this study, the men admitted to seeing the sign and diving in the above-ground pool anyway. Although women saw the sign less than men did, women were more likely to follow the warning when they did see it. 
The logistics of the warning, such as language, size, color, and placement influence the effectiveness of the warning.  There are many factors that contribute to warning effectiveness.  For example, prominent placement that compels the consumer to see the warning would be more effective than a warning place in an indiscreet location.  Factors such as bold colors and fonts increase the likelihood that the warning will be noticed.  Key words such as danger aid in the effectiveness of warnings because consumers perceive them to be more of a threat. 

The previous research on warnings fails to take into account an important facet of what makes a warning effective.  The context in which warnings occur has an impact on the effectiveness of those warnings.  If a warning is in an environment loaded with warnings, it will have to compete for consumer attention.  In this type of environment, people are less likely to pay attention to the warnings they come across, and are less likely to change their behavior to match such warning.  This makes all of the warnings in the environment less effective.  The overall context of warnings in their environment were taken into consideration in the latter stages of research.

Purpose


The purpose of this paper was to evaluate whether warnings are effective in influencing consumer behavior.  Due to the communication channel used by warnings, there are several factors involved in what makes a warning effective:

1. The consumer must notice the warning in the product/environment.  

2. The consumer must read and understand the warning.  

3. The consumer must accept the warning as credible.  

4. The consumer must change their behavior to match the warning.   

The purpose of this study is to determine the effectiveness of warnings by observing consumer reaction to these four factors of warnings in a typical consumer environment.  

Methodology 

We pre-tested the observation process by following each other for ½ day in order to become aware of what to look for when following subjects for the actual study.  During the trial observation period, we took note of various products or areas in which warnings were frequently seen.  This gave us a better idea of where the inconspicuous warnings were hidden.    

We conducted the field observation involving 20 subjects.  The individuals ranged from ages 14 to 78.  35% of the subjects were male and 65% were female.  Each subject was given an orientation by the observer at the beginning of the examination period.  The orientation was as follows: 

“I am working on a research project studying human behavior with several other people.  The project includes an experiment in which we will find out what types of products people use during a normal working day.  During this experiment, I will be observing you for a 12-hour period to record what products you use.  Afterwards, I will ask you several questions about yourself and this experiment.  All the information gathered will be confidential and your name will not be disclosed without your permission.”

This statement allowed the observation team to shadow subjects without creating a significant change in subject behavior.  

Observers then shadowed subjects for a 12-hour period during a normal working day.  Generally, the day broke down into three parts, one hour in the morning at the subject’s home, eight hours at the subject’s place of employment, and three hours after work, at the subject’s home.  Observers recorded all warnings visible to the subject, where they were encountered, and the current time.  (See appendix A).  Observers did not follow subjects into restrooms or other personal areas.  Rather, observers logged the time these areas were accessed and reviewed these locations before or after to determine what warnings were present.  

After the observations were over, the observer debriefed the subject on the actual purpose of the experiment, and interviewed the subject to evaluate the data gathered based on subjects’ memories, perceptions, and demographic information.  Observers read the following statement to each subject at the beginning of the debriefing process:  


“As you may have guessed, this project was not just about the products you used throughout the observation period.  The purpose of this experiment was an investigation of the warnings you came in contact with during the day.  I would like to ask you a few questions regarding this experience.  There are no right or wrong answers.  Please answer each one to the best of your ability.”

The observers started by asking general questions (See appendix B for the complete list) such as: 

· How many warnings do you think you encountered during the day?

· What warnings did you notice today?

· What specifically did those warnings say?

After the general questions were asked, the observers proceeded to ask specific questions about each warning encountered during the day.  The observer began by saying, “I will now go through a list of warnings you may or may not have encountered throughout the day.”  The subject was then prompted with products or locations where warnings may or may not have been encountered.  Subjects were asked whether or not they believed there was a warning on that product or in that location.  If they answered yes, they were then asked to recall what the warning said.  Observers evaluated the subject’s recall of the warning, and evaluated it on a scale of one to five, (1 = low, 3 = average, and 5 = high).    Next, the subject rated the credibility of the warning using the aforementioned 1 to 5 point scale.  Finally, the observer asked the subject if the warning changed their behavior.  The observers recorded this information on the warning chart.  (See appendix C)

Results (see appendix D)
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We discovered that the subjects came in contact with an average of 20 warnings during the observation period.  

Subjects came in contact with a range of 13 to 35 warnings.  These warnings can be broken down into six categories: commercial products, signs, machinery and equipment, industrial, and auditory warnings.  

· Commercial products are commonly used home products available for retail sale such as toothpaste or a radio.  

· Signs refer to any warning on a sign in the environment, not on a product.  These include high voltage signs.  

· Machinery and heavy equipment includes warnings on items used for maintenance or repair.  Drills, chainsaws, or ladders are in the machinery and equipment category.  This category is different from consumer products in that consumer products are more benign in the environment.  

· Industrial products are any products used in an industrial setting and are unavailable for retail sale.  

· Auditory warnings are sound based warnings such as a tornado warning.  Based on these categories, we found that 53% of the warnings observed were commercial warnings, 30% were signs, 13% were machinery and equipment, 2% were industrial, and 2% were auditory warnings.  


The subjects were asked whether or not they noticed the warnings, if they thought a warning existed on the product or in the environment.  The subjects were rated on how accurately they could recall what was said on the warning.  They then rated how credible they thought each warning was based on their own personal opinion.  Finally, the subjects were asked if they changed their behavior based on the contents of the warning.  Each category of warning was analyzed on an individual basis using the five criteria mentioned above.  

Commercial Warnings


In the commercial products category, subjects came in contact with an average of 10.5 warnings; they noticed 1.1 of those warnings.  When the subjects were asked whether they thought a warning existed on the each commercial product, they responded with an average response of 7.7 warnings.  Subjects then were rated on a scale of 1 to 5 (1 is low, 3 average, and 5 high) in their accurate recall of the warnings they noticed.  The average subject recall rating for a commercial product was 2.9 out of a possible 5.  When asked how credible they felt a warning was, subjects responded with an average of 3.5 on a 5-point scale.  Each subject was asked whether or not they changed their behavior based on the contents of the warning.  For the commercial products, 1.6 out of 20 subjects changed their behavior as a result of the warning.  

Signs 


In the signs category, subjects came in contact with an average of 6.1 warnings; they noticed 2.2 of those warnings.  When the subjects were asked whether they thought a warning existed on each sign, they responded with an average response of 4 warnings.  Subjects were rated on a scale of 1 to 5 in their accurate recall of the warnings they noticed.  The average subject recall rating for a sign was 3.5 out of a possible 5.  When asked how credible they felt a warning was, subjects responded with an average of 3.4 on a 5-point scale.  Each subject was asked whether or not they changed their behavior based on the contents of the warning.  In the signs category, 1.7 out of 20 subjects changed their behavior as a result of the warning.  

Machinery and Equipment

In the machinery and equipment category, subjects came in contact with an average of 2.6 warnings; they noticed 0.2 of those warnings.  When the subjects were asked whether they thought a warning existed on the each machine or piece of equipment, they responded with an average response of 2 warnings.  Subjects were rated on a scale of 1 to 5 in their accurate recall of the warnings they noticed.  The average subject recall rating for machinery and equipment was 1.5 out of a possible 5.  When asked how credible they felt a warning was, subjects responded with an average of 2.3 on a 5-point scale.  Each subject was asked whether or not they changed their behavior based on the contents of the warning.  In the machinery and equipment category, 0.3 out of 20 subjects changed their behavior as a result of the warning.  

Industrial 

In the industrial category, subjects came in contact with an average of 0.5 warning(s); they noticed 1.0 of those warnings.  When the subjects were asked whether they thought a warning existed on the each industrial product, they responded with an average response of 0.3 warnings.  Subjects were rated on a scale of 1 to 5 in their accurate recall of the warnings they noticed.  The average subject recall rating for an industrial product was a 0.6 out of a possible 5.  When asked how credible they felt a warning was, subjects responded with an average of 0.7 on a 5-point scale.  Each subject was asked whether or not they changed their behavior based on the contents of the warning.  For the industrial product category, 1.0 out of 20 subjects changed their behavior as a result of the warning.  

Auditory

In the auditory category, subjects came in contact with an average of 0.4 warnings; they noticed 0.2 of those warnings.  When the subjects were asked whether they thought an auditory warning existed in a given environment, they responded with an average of 0.4.  Subjects were rated on a scale of 1 to 5 in their accurate recall of the warnings they noticed.  The average rating for an auditory warning was a 1.3 out of a possible 5.  When asked how credible they felt a warning was, subjects responded with an average of 1.1 on a 5 point scale.  Each subject was asked whether or not they changed their behavior based on the contents of the warning.  In the auditory warning category, 0.1 out of 20 subjects changed their behavior as a result of the warning.  

Most Effective Warnings

In order to determine what warnings were most effective to consumers, two criteria were used: 

· The warning had to be noticed by the subject

· The subject had to give the warning a credibility rating of 3 or higher

Subjects were asked to rate the warnings they noticed during the day to determine how credible they felt the warnings were.  Subjects used a one to five point scale.  A one was not credible at all and a five was very credible.  Based on that information, there were a total of 65 warnings that were rated as a three or above on the five-point scale.  28 of those warnings were commercial products, 24 of the products were on signs, 4 were auditory, 4 were machinery and equipment, and 1 was an industrial product.  The most common high rated warning was a roadwork sign.  Computer warnings were also rated very high. Next, biohazard signs rated very high twice.  Finally, hair dryer warnings were rated high two times.  Individual warnings that rated 5 include a hearing protection sign, an airbag warning, fasten seatbelt tone, a garage door sign, a cigarette lighter, a bathroom heater, Listerine, and a wet floor sign.  (see appendix)

Least Effective Warnings


In order to determine the least effective warnings, multiple subjects had to come in contact with the same type of product or item such as deodorant or toothpaste, and fail to notice the warning on the product.  There were three types of products or items that multiple subjects came in contact with and failed to notice the warnings, therefore, making those product warnings less effective.  Those products were: road signs, deodorant, and toothpaste.  A total of eight subjects encountered road signs and failed to notice them.  Seven of the subjects did not notice the warnings on deodorant, and six subjects failed to notice the warnings on various brands of toothpaste used throughout the observation period.  (see appendix)

Demographic Results

In addition to the aforementioned information, demographic data was also complied and analyzed to establish any correlations between the warning research and gender, age, and education.  These factors yielded no significant  data to suggest a correlation between how individuals process and retain warning information.  Age, gender, and education did not have an significant correlation with the results of this research.    

Limitations 

This research project has several limitations.  While the data gathered was comprehensive, the sample size was relatively small - 20 subjects were observed.  A larger sample may yield more conclusive results.  In addition, the sample was not completely random, in part because the design did not allow for such variability.  The observers chose subjects they knew due to the length of time needed for the observation period and the logistics of shadowing someone in their home and work environments.  The observation period was twelve hours long, which allowed observers to be with subjects for most of their waking hours, but was not as ideal as following subjects from the time they woke up until they went to bed.  The subjects shadowed live primarily in Eastern Wisconsin.  If subjects from larger or smaller cities had been observed, the results could vary.  Although these limitations had an affect on the scope of the study, they do not have a significant impact on the validity of the study or the results gathered. 

Discussion


The purpose of this paper was to evaluate whether or not warnings are effective for consumers.  That is, are warnings noticed, read and understood, accepted, and followed by consumers.  The results indicate that communicating warning information is a complex process and warnings are not a very effective communication channel to do this.  The analyses suggest that consumers believe there are many warnings in their environment, yet they do not notice the majority of the warnings they come in contact with.  The average person noticed only one out of five warnings they encountered in a day.    Several observations can be made from the warning observation.  

First, people are ignoring 75% of the warnings they come in contact with.  Only 1300 warnings are noticed each year out of the 5200 that people come in contact with.  In essence, warnings are only 25% effective.  

People underestimate the number of warnings they come in contact with.  The average person comes in contact with about 20 warnings in an average workday.  Of those 20 warnings, people think they come in contact with 14 warnings in a day.  In reality, they only notice around 5 of those warnings.  They change their behavior for 5 out of the 20 warnings that are in their surroundings.  From this research we can conclude that people come in contact with 5,200 warnings each year.  People notice 1300 of those warnings.  They  also change their behavior for 1300 warnings.  This means that people effectively ignore 3900 warnings each year.


Consumer products constitute one half of the warnings people come in contact with in a day.  Statistically, 53% of warnings noticed are from consumer products.  30% of warnings noticed are on signs.  13% of warnings noticed are on heavy machinery and equipment.  2% or warnings are auditory and 2% are from products used in industrial settings.  


The average person can remember seeing only 5 in a day.  If the average person is rated on how well they can remember those five warnings based on a five point scale, they can on average give only a 2 point answer.  This means that the average person cannot give a moderate description of a warning that they saw that day.  They remember only a fragment of what that warning said.  


People are less likely to pay attention to warnings or follow their guidance if they do not find the source of the warning credible.  The average person does not think the warnings they see each day are very credible.  Based on a five-point scale, where 1 being low, 3 being average, and 5 high, the average warning is seen as a 2.2 in credibility.  This means that most warnings are not seen as being even moderately credible.  


Noticing a warning almost always results in action.  The number of warnings noticed by the average person is the same as how many warning people follow in a day.  The study indicates that people notice 4.7 warnings in a 12-hour period.  They also change their behavior for 4.7 warnings.  Although it was hypothesized that people would change their behavior for fewer warnings than they notice, they actually do not.  People change their behavior for as many warnings as they actually pay attention to.  

Conclusion

Consumers will continue to need important information about the products they use.  Consumers go through a filtering process that limits the effectiveness of warnings.  The warning needs to get attention.  Then, it must be understood. In order to change behavior the warning must be persuasive. Finally, the message must motivate the user to follow through with the suggested action.  

This study had observers shadow 20 subjects for a 12-hour period to determine the number of warnings that they came in contact with during a normal working day as well as their perceptions of those warnings.  The compelling implication of this study is that warnings are not the most effective way to communicate information.  Only 25% of all warnings are effective.  People see an average of 20 warnings a day, and over 5200 warnings a year.  They notice and change their behavior for only 1300 of those warnings.  While this study draws a correlation from the highly rated credibility of warnings and their effectiveness, this credibility rating is personal.  Subjects prioritized warnings differently.  This makes it difficult to isolate what factors consumers perceive as important.  However the data gathered does suggest that warnings as they are used now are only 25 percent effective.  Further analysis of this issue is necessary to determine what can be done to improve the method of communication between people and manufacturers.  

Appendix

Summary of the efficacy of warnings

Most Effective Warnings

	
	Type
	Message

	1. Road work signs
	Sign
	· Right Lane Ends

· Utility Work Ahead

· Flagman Ahead

· Caution – Road Work Ahead

	2. Hairdryer 
	Commercial
	· Danger – Keep Away From Water

· Unplug after use

	3. Biohazard sign on garbage can 
	Sign
	· Biohazard 


Least Effective 

	
	Type
	Message

	1.  Deodorant
	Commercial
	· Do not use on broken skin

· If rash develops, discontinue use

· Keep away from children

	2.  Toothpaste
	Commercial
	· Keep out of reach of children

· If more than used for brushing is swallowed, contact Poison Control Center

	3.  Soap
	Commercial
	· If swallowed, dilute with water

· If gets in eyes, flush with water

· Keep away from children 

	4.  Airbag
	Commercial
	· Death/injury can occur from airbag

	5.  Lotion
	Commercial
	· Keep away from children 

· For external use only

· Keep out of eyes/do not ingest
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