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I. Professional Background and Experience
I am an Associate Professor in the Department of Psychology at the University of Waterloo. I received my A.B. in psychology at Stanford University and my Ph.D. in social psychology at the University of Michigan. I held faculty positions in the Psychology Departments at Northwestern University and Princeton University before coming to the University of Waterloo in 1988.

In the first part of my professional career, I conducted research in the areas of decision-making and judgment, specifically, how and why people engage in errors and biases in reasoning, and what kinds of methods could be effective in reducing those errors and biases.  In this regard, I studied real-life decision making. I demonstrated that through education and formal training, people could reduce the errors and biases they make in everyday life. That research was published in a variety of journals including Science, Cognitive Psychology, and Journal of Experimental Psychology.

For the past 13 years, my research has focused on health behaviour. Over two-thirds of my 80 journal articles, chapters, and peer-reviewed papers presented at professional conferences have dealt with some aspect of health behaviour. In one line of research, our research team created, implemented, and evaluated a behavioural intervention to reduce risky sexual behaviour among inner-city adolescents in various urban communities in the U.S. We demonstrated that it was indeed possible to teach young people to be more likely to practice safer sex. Our research has been published in journals including the Journal of the American Medical Association, American Journal of Public Health, and American Journal of Community Psychology. Over the past 13 years, I have had considerable contact with youth and have had the opportunity to gain an understanding of their perceptions of health risk, and the relationship between health risk and behaviour, not only in the domain of sexual behaviour but also in the domain of smoking and other substance use. 

I also have background in risk communication research, particularly in methods for communicating risk. In 1998, I was an invited discussant to a workshop sponsored by the National Cancer Institute of the United States, “Cancer Risk Communication: What We Know and What We Need to Learn.” The workshop was a gathering of world experts in the domain of health risk perception and communication. The articles and commentary from that workshop were published in a special monograph of the Journal of the National Cancer Institute in 1999.

I have expertise in multivariate statistics and research methodology. For over 15 years I have been an instructor in the ICPSR Summer Statistics Program at the University of Michigan, and I have taught graduate courses in multivariate statistics, linear models, structural equation modeling, and research design (including both experimental and survey methods) at Princeton and Waterloo.

I have extensive experience on scientific review committees and in journal reviewing. From 1994 to 1998, I was a member of the U.S. National Institute of Mental Health AIDS and Immunology Scientific Review Committee, and I have served as a member of a number of special scientific review committees at the National Institutes of Health as well as at the Social Science and Humanities Research Council and the National Science and Engineering Research Council. I am currently a Consulting Editor of the Personality and Social Psychology Bulletin and recently was offered a position as Associate Editor of Psychology and Health (although I declined the offer). I have also served as a reviewer for scientific journals across a very broad range of disciplines.

I was asked to review the relevant research on tobacco warning labels, particularly with respect to the research in psychology and related disciplines. 

II. Introduction

A.
Tobacco Package Warning Labels as a Public Health Intervention

Over the past 35 years, warning labels have become a popular method by which governments attempt to inform their citizens of the health consequences of smoking. By 1991, 77 countries required some kind of health warnings on their tobacco products,
 although the nature of those health warnings varies considerably across countries.

There are at least two major reasons why tobacco package warning labels are a potentially powerful mechanism for health education. First, the frequency of the exposure to the message can be very high. An individual who smokes one pack per day, for example, is potentially exposed to the health warning 7,300 times in a single year. Second, the fact that warning labels are located on packages themselves makes such health warnings uniquely situated: the warning label is present at the moment of the behavioural decision to smoke (every time a smoker reaches for a cigarette, he/she is confronted by the warning label on the package) or to purchase cigarettes (every time a smoker asks for a pack of cigarettes at a store, he/she is confronted by the warning label). Because of this, cigarette package warning labels have a potentially more powerful effect on smoking behaviour than identical warning labels that appear on a cigarette print ad. Very few, if any, health promotional messages are ever delivered in such an advantageous situation or position, and none are delivered with such frequency. 

B.
Canadian Warning Labels

In 1994, the Canadian government prescribed new tobacco warning labels to appear on cigarette packages. From 1994 to December 2000, the area framing the message covered 35% of each principal surface of the package. The Canadian warnings were the first to be situated at the top of the package, and were in a white on black or black on white format to prevent hiding of warnings in brand colors. There were 8 rotated warnings, including: “Cigarettes are addictive”, “Tobacco smoke causes fatal lung disease in non-smokers”, and “Tobacco smoke can harm your children.” These labels were unique in that they acknowledged causal relationships between environmental tobacco smoke and illness in non-smokers. Finally, toxic constituents were labeled on the side panel, and manufacturers were required spell out “Toxic constituents” and the full name of each constituent (e.g., “Carbon Monoxide” rather than “CO”).

In December 2000, a new public health policy was instituted in Canada in the form of a new generation of cigarette package warning labels. The new warning labels were enhanced in four ways:

1. The labels were increased in size, from 35% of the package to 50%. 

2. The text of the warnings was expanded so that the text now consists of two components: the warning and the explanation.

3. The outside warning labels now include graphic color photographs depicting the adverse health consequences of smoking, for example, a cancerous lung, a burst blood vessel in the brain of a smoker who died of a stroke, and mouth cancer. Other labels point out the dangers of second-hand smoke, and some of the short-term health consequences of smoking. Several of the new labels highlight the effects of smoking on children, and one suggests that children are susceptible to imitation and modeling of their smoking parents.

4. The new warnings on the outside of the package are accompanied by messages on the inside of the package that provide additional information about the health effects of smoking along with messages designed to encourage smokers to quit; these include specific messages designed to increase smokers’ efficacy to quit and to highlight the benefits of quitting.

In this report, I evaluate the new Canadian warning labels with respect to the relevant theoretical and empirical research across a number of disciplines—public health, communication, judgment and decision-making, and social psychology. I conclude that the new Canadian warning labels represent a public health initiative that is well-supported by the existing research; indeed, the format and nature of the new warning labels are fully consistent with the recommendations of the research on effective health risk communication. Thus, the new Canadian warning labels are well positioned to communicate the health consequences of smoking and tobacco use to the Canadian public in ways that will educate them.

III. Description of the New Canadian Tobacco Warning Labels

A.
Outside Warning Labels—Description and Analysis of Text: Warning + Explanation

The new Canadian outside warning labels provide information about the health consequences of smoking. They can be classified into three categories. In the first category, there are ten disease-focus labels that focus on the fact that smoking increases the likelihood of a number of diseases. Six labels focus on diseases that were the focus of the old Canadian warning labels: lung cancer, strokes, heart disease, and lung diseases. But it should be noted the new labels provide considerably greater detail about the link between smoking and those diseases. For example, although one old label pointed out that “CIGARETTES CAUSE CANCER,” one new label not only states that “CIGARETTES CAUSE LUNG CANCER,” but also explains that “85% of lung cancers are caused by smoking” and that “80% of lung cancer victims die within 3 years.” Although one old label pointed out that “CIGARETTES CAUSE STROKES AND HEART DISEASE,” the corresponding new label points out in addition that, “tobacco smoke can cause the arteries in your brain to clog. This can block the blood vessels and cause a stroke. A stroke can cause disability and death.” (By explaining what a stroke is and the potential severe consequences of a stroke, this new label also informs the public about stroke, a disease about which the public is considerably less knowledgeable than they are about other major diseases.
)

Two labels point out health effects of tobacco use that have not appeared on Canadian warning labels before: “CIGARETTES CAUSE MOUTH DISEASE” and “TOBACCO USE CAN MAKE YOU IMPOTENT.” And there is a label that summarizes the overall health effects of tobacco use: “EACH YEAR, THE EQUIVALENT OF A SMALL CITY DIES FROM TOBACCO USE.” 

One important new label points out that “CIGARETTES ARE HIGHLY ADDICTIVE.” Although addiction was the topic of one of the old labels, this new label adds an explanation that is vivid : “Studies have shown that tobacco can be harder to quit than heroin or cocaine.”

In the second category, there are five labels that refer to the effects of environmental tobacco smoke (second-hand smoke). Two labels indicate the harm that can come to babies prenatally: “CIGARETTES HURT BABIES: Tobacco use during pregnancy reduces the growth of babies during pregnancy. These smaller babies may not catch up in growth after birth and the risks of infant illness, disability and death are increased”; and “TOBACCO SMOKE HURTS BABIES: Tobacco use during pregnancy increases the risk of preterm birth. Babies born preterm are at an increased risk of infant death, illness and disability.” Another label refers to the harm that cigarette smoke can pose to children. Two boys (posed as brothers) are shown and the text says: “DON’T POISON US: Second-hand smoke contains carbon monoxide, ammonia, formaldehyde, benzo[a]pyrene and nitrosamines. These chemicals can harm your children.” The explanatory text rounds out and details the consequences of second-hand smoke.

Three labels describe the dangerous chemical constituents of second-hand smoke (“which contains more than 50 cancer-causing agents”; “toxic substances like hydrogen cyanide, formaldehyde and benzene”; “hydrogen cyanide.”) What’s interesting about these last two labels is the additional explanation that is provided: “Second-hand smoke can cause death from lung cancer and other diseases”; “[Tobacco smoke] can cause headaches, dizziness, weakness, nausea, vertigo and stomach aches in smokers and non-smokers.” These two labels provide information on the breadth of effects from second-hand smoke, pointing out not only the long-term consequences but also the short-term consequences.

Again, although information about second-hand smoke has been depicted on Canadian labels before, there is added richness and detail in the new labels. Attitudes toward the dangers of second-hand smoke, which has provided the motivation for many adult smokers to quit, has recently been shown in a probability sample telephone survey of smokers 14-22 years of age in the U.S. to be the only significant predictor of whether those youth were planning to quit smoking or whether they had already quit.
 The implication of this recent finding is that messages to youth about the dangers of second-hand smoke may be particularly effective for motivating quitting among youth.

In the third category, there is one label of a mother holding a cigarette, with her daughter looking up and mimicking her mother’s pose. The caption states that “CHILDREN SEE, CHILDREN DO.” The explanation states that, “Your children are twice as likely to smoke if you do. Half of all premature deaths among life-long smokers result from tobacco use.” This is a vivid illustration of the fact that children of smokers are much more likely to smoke than are children of non-smokers, in line with the well-established principle of modeling in psychology. This concept has never been depicted in any way on a warning label, as far as I know, and this represents a valuable service in educating the public: it makes salient to them the basic psychological principle of modeling that underlies the perpetuation of smoking in successive generations of families.

B.
Outside Warning Labels—The Use of Vivid and Graphic Photographs

The most salient aspect of the new Canadian warning labels is the use of graphic photographic depictions of the health consequences of smoking. These labels are the first in history to include photographs. One label, entitled “CIGARETTES ARE A HEARTBREAKER” shows a vivid colour photograph of a diseased heart, with an arrow pointing to “damaged heart muscle–result of clogged artery.” Another label, “CIGARETTES CAUSE MOUTH DISEASES” depicts an open mouth with diseased gums, with the text explaining that “Cigarette smoke causes oral cancer, gum diseases and tooth loss.” The label, “CIGARETTES CAUSE STROKES” depicts a section of a brain, with an arrow pointing to a dark red blotch in the brain, with the text labeling the area, “human brain with stroke.” The explanation states that, “Tobacco smoke can cause the arteries in your brain to clog. This can block the blood vessels and cause a stroke. A stroke can cause disability and death.” Another label indicates that “TOBACCO USE CAN MAKE YOU IMPOTENT: Cigarettes may cause sexual impotence due to decreased blood flow to the penis. This can prevent you from having an erection.” This is accompanied by a photograph of a cigarette that is suggestive of the problem.

Other labels show a man hooked up to a hospital machine, with the caption, “CIGARETTES CAUSE LUNG CANCER” and a premature baby in an intensive care unit, with the caption, “TOBACCO SMOKE HURTS BABIES.” Finally, even the label that emphasizes the impact of tobacco use on the Canadian population is graphically vivid: there are bar graphs illustrating the fact that deaths related to smoking total more than the combined total of death from four other causes of death: suicides, car accidents, alcohol, and murders, with the caption, “EACH YEAR, THE EQUIVALENT OF A SMALL CITY DIES FROM TOBACCO USE.”

The introduction of the new Canadian warning labels has garnered world-wide attention and has stimulated calls for more vivid, “Canadian-style” warning labels in the European Union, Australia, and in the U.S. In July 2000, Senator Dick Durbin (D-Illinois) and Representative Jim Hansen (R-Utah) introduced bipartisan legislation in the United States Congress to enhance U.S. warning labels. The proposal was modeled directly on the Canadian warning labels, calling for graphic photographs within a warning that would comprise 50% of the package. In August 2000, the U.S. Surgeon General, David Satcher, praised the new Canadian warning labels and urged the U.S. to update and enhance its own warning labels, which have remained unchanged since the mid-1980s. 

C.
Inside Messages: Providing Efficacy Information for Quitting


The least publicized aspect of the new labels is the inclusion of 16 inside messages. Depending on the packaging, the inside messages will appear either on the slide or as an insert. Each of the 16 inside messages provide information about how the reader can obtain more information about tobacco, including ways to overcome tobacco addiction. Moreover, there is an address given for a Health Canada website (www.infotobacco.com) designed to provide additional information about tobacco. As I will discuss later in this report, these inside messages provide an essential accompaniment to the outside labels.

A number of the inside messages include helpful hints and strategies for quitting. For example, #7 suggests that “If you’re thinking of quitting, you don’t need to do it all on your own. Get your friends and family to help you. Tell them your quit date.” This advice is taken from research indicating that support groups can be effective in increasing the success rate of quit attempts. Moreover, the advice to make a public commitment to quitting follows from the research suggesting that such a strategy can be effective. The inside message then goes on to suggest, “Consider talking to a health care professional about cessation therapy options.” This is an important suggestion because many people do not know about various methods for smoking cessation now available, including nicotine replacement therapy and buproprion (Zyban). Next, inside message #7 provides information about what to expect during a quit attempt: “You need to be prepared for cravings and know in advance how you are going to deal with them.” This is valuable information because many smokers who attempt to quit either have little idea of what to expect, or even if they do, have no plan for dealing with the often-serious withdrawal symptoms that prevent many from succeeding. Research has shown that being aware of the symptoms and having a plan to deal with them can increase success rates. Finally, inside message #7 strikes a hopeful and optimistic note: “Remember: the cravings will get weaker in time.”

IV. Psychological Research and Models Relevant to Understanding the Possible Effects of the New Canadian Cigarette Warning Labels

A.
The Information Processing Model of Judgment and Decision Making

Research across a variety of disciplines—for example, cognitive psychology, social psychology, communication, judgment and decision-making,  and marketing—has identified a number of factors that are related to the possible effectiveness of cigarette warning labels. Over the past 20 years, research in these and other disciplines has been dominated by theoretical models that view the individual as an information processor. In this view, humans process information about the world in ways that are somewhat analogous to how computers process information: humans input, or take in information from the world, they process information about the world, guided by pre-existing knowledge structures that they have been created through experience. They store information in memory, and retrieve it. They operate on that information, manipulating it and changing it, through the application of those knowledge structures.

This report, of course, is not the appropriate place for going into much detail regarding the information processing models and the research that is derived from those models, but I do want to point out two fundamental facts about the human-as-information-processor model. First, in virtually every discipline that deals with how people think, feel, and behave in the world—for example, philosophy, psychology, computer science, sociology, marketing, communication science—the information processing approach is well accepted and in most cases, dominates thinking and research in each discipline. Second, a basic premise that is shared by virtually all researchers across disciplines, is that people are limited-capacity information processors. Unlike a computer, which can store essentially unlimited amounts of information, bringing that information to bear on a given problem effortlessly and efficiently, and without error, the human being is quite limited in his/her capacity. There are many examples of this limitation, but I will mention just one: short-term memory, that is, the memory for new information, for example, a new phone number, or names of people you have just met, is limited basically to about 7 items. To be sure, there are differences across people in this capacity—some people have considerably greater capacity in short-term memory than others, but on average, across individuals, the capacity of short-term memory is about 7 items, woefully short of the capacity of a computer.

The fact that people are indeed limited in their capacity to attend to information has guided research and theories about how people receive information, how they process it, how they make judgments, and how they behave in accordance with that information (or at times behave at odds with that information). 

B.
The Heuristic-Systematic Model

One such theoretical framework that is relevant to my analysis of the warning labels is known as the heuristic-systematic model.
 This model, as well as a similar model, known as the elaboration-likelihood model,
 has been tested and supported in several hundred empirical studies over the past 20 years, spanning a wide range of content domains including marketing, advertising, and health behaviour. The heuristic-systematic model has been used as a framework for understanding the psychological factors relevant to the effects of warning labels.

According to the heuristic-systematic model, there are two “modes” of thinking, that is, two basic ways that humans employ in processing information about the world. The systematic processing mode is a purposeful, analytical orientation in which people attempt to systematically gather all of the information relevant to the judgment or decision task at hand, scrutinizing each bit of information, according it its proper weight, and then combining it to reach the judgment or decision. At the other end of the continuum, the heuristic processing mode is characterized by the use of much simpler decision rules, known as heuristics, which are retrieved without much effort or thought, and brought to bear on the judgment or decision. One of the basic distinctions between the two modes is that systematic processing takes more cognitive effort than heuristic processing. Another principle of this model is that the default mode for humans in life is, unfortunately or fortunately, depending on your perspective, that we spend most of our time in heuristic processing. Finally, the distinction between heuristic and systematic is a matter of degree. Any given decision or judgment that we make can reflect the simultaneous application of both heuristic and systematic modes.

One intuitive way of thinking about the differences between systematic and heuristic processing is that we cruise through life on automatic pilot for many judgments and decisions that we make, but when something catches our attention, when things have changed, when something evokes an emotional reaction, we are more likely to switch off the automatic pilot and steer for ourselves.

As applied to warning labels, the heuristic-systematic model suggests that when individuals engage in systematic processing, they are actively attending to the warning label—reading it, thinking about it, and perhaps generating implications for their own behaviour, and forming intentions as a result of the warning label. In contrast, when individuals engage in heuristic processing, they do not read the label, or if they do, they tend to respond to the label with top-of-the-head reactions, that is, without thinking deeply about the issue. For some smokers, these automatic reactions might include, “I’m not going to quit smoking” or “I’ve already seen these labels a million times before.”

When will people engage in systematic processing as opposed to heuristic processing? As applied to warning labels, the model indicates that when the perceived hazardousness of the product increases, people will be more likely to engage in systematic processing. Thus, to the extent that a label enhances the perceived severity of smoking, the perceiver will be more likely to engage in systematic processing, that is, he/she will be more likely to read the label, reflect upon it, and thus, all things being equal, the perceiver will be more likely to be informed and motivated by that label.

The model also indicates that when the label has changed so that new information is presented, people will be more likely to pay attention to the label and think about it at a deeper and more thoughtful way. Thus, the introduction of new warning labels should lead to increases in systematic processing, with greater attention being paid to the message and greater likelihood of influence. And any feature of the label that would call attention to the fact that it is a new label would be associated with increases in systematic processing.

Another consequence of the model is that people who are less familiar with the product will be more likely to engage in systematic processing. Thus, it may be the case that young people, particularly those at the experimental stage of smoking, will be more likely than experienced adult smokers to engage in systematic processing. Because systematic processing leads to greater attention and reflection upon the message, this means that the increased knowledge and education may be proportionately greater for young people than for adults.

In this way, we can see how this basic model from social psychology provides justification for the new warning labels and can be used to identify possible conditions under which and the segments of the population for whom the warning labels might have stronger or weaker effects.

C.
Factors That Influence the Salience, Noticeability, and Possible Effectiveness of Warning Labels

Following from this basic heuristic-systematic framework, it is clear that in order for a warning label to better communicate its message, it must capture the individual’s attention; in short, the label must first be noticed. Both research and common sense lead to the same conclusion: any feature of the warning label that increases salience, that is, the likelihood of being noticed, will then endow that label with potentially greater power to inform and educate the public. Research suggests that the following factors increases the salience of warning labels: (1) location: warning labels are more salient if located on the larger surfaces (i.e., front and back) than on the smaller surfaces (side); (2) size: larger warning labels are more likely to be noticed than smaller labels; (3) vertical positioning: warning labels located at the top of the surface are more likely to be noticed than if they are located at the bottom; (4) graphic distinctiveness: warning labels that are graphically dissimilar to the rest of the packaging are more likely to be noticed than if they blend into the rest of the packaging.

Because even the old (1994-2000) Canadian warning labels were larger and more prominently located than the U.S. labels (the U.S. labels appear on one side of the package, rather than on the principal surfaces), the above research predicts that even the old Canadian warning labels were more salient to Canadian youth than U.S. warning labels were to U.S. youth. This has been confirmed by research involving focus groups and surveys among students in Ontario and Chicago.
  Students were asked to list everything they could remember about a cigarette package after viewing it briefly. The Ontario students were shown a Canadian cigarette package; the Chicago students were shown a U.S. cigarette package. Results indicated that 83% of Ontario students mentioned the health warning, but only 6% of the Chicago students mentioned the health warning.

These data indicate that the differences in the size and position of the warning labels lead to differences in the salience of the labels. 

D.
The Wear-Out (or Overexposure) Effect

Social psychological research suggests that when people are exposed to a persuasive message, its effectiveness diminishes over time, a phenomenon known as the overexposure effect,
 also known in marketing research as wear-out. This is a clear prediction from the heuristic-systematic model (and most other models of human behaviour).

Research indicated that the old Canadian labels were suffering from wear-out; that is, they were diminishing in salience, noticeability, and therefore effectiveness. In accordance with the information processing principle and common sense that warning labels cannot have any impact on smokers if smokers don’t notice them, the old labels were thus less effective. In one extensive representative survey of over 2,000 adult Canadians conducted in Summer 1999,
 56% agreed that the old labels were “worn-out and have lost their effectiveness.” Specifically, 65% of smokers agreed (39% strongly agreed and 26% agreed somewhat). In a parallel survey of 746 youth 12-18 years old, 57% agreed (strongly=25% + somewhat=32%) that the old labels were “worn-out and have lost their effectiveness.” And among youth smokers, the level of agreement showed the same pattern as the adult smokers: 38% agreed strongly and 36% agreed somewhat.
The obvious solution to the wear-out effect is to create new warning labels. And in one study, involving eye-tracking equipment that allowed very precise recording of participants’ point of gaze, fixation, and other visual scanning variables, it was found that new warnings lead to greater salience, readership (in the case of new warnings on magazine ads), and quicker attention (new warnings are noticed in significantly less time than old warnings).

The conclusion of the research is that, as might be reasonably expected, any feature that reduces or eliminates the overexposure effect should lead to greater salience and noticeability for a longer period of time (which leads to a greater likelihood of informing and educating the public). In addition to creating new labels, other strategies include rotation of warning labels (the set of 16 new outside messages and 16 inside messages are required to be rotated such that their distribution is approximately equal). The following sections discuss methods for making labels more salient and noticeable and less likely to produce the overexposure effect.

E.
Size of labels


There is a virtual unanimity of opinion among experts supporting the commonsense notion that the larger the label, the more salient and noticeable it will be, and thus, the greater the likelihood that individuals will pay attention to it and be influenced by it. The importance of size is highlighted by experts in human factors and ergonomics, and it is shared by the public as well, both in perceived effectiveness and reported actual effectiveness. For example, in the survey of over 2,000 adults and 746 youth in Canada, referred to earlier,10 over one-third (36%) of adult smokers and over one-half (55%) of young smokers indicated that increasing the size of the old labels (35% of the principal surface) would make the labels at least somewhat more effective in informing Canadians about the health effects of tobacco and in encouraging them to reduce their tobacco use (the corresponding percentages for nonsmokers were 51% of adults and 71% of youth).

It is clear that size matters—the larger the labels, the more salient and noticeable the labels will be. 

F.
Position


Consistent with the principle that whatever makes a warning label more noticeable will lead to greater potential effectiveness, the position of the new labels is, as the previous labels were, at the top of the major surfaces of the package.
G.
The Use of Vivid and Graphic Photographs 


Another aspect of the new Canadian warning labels is the inclusion of vivid photographs that depict the consequences of smoking. Canada is the first country in the world to include photographs on their warning labels, although Iceland did use pictograms on their labels in the mid-1980’s. It is this aspect of the new labels that has garnered the most attention, not only from the media, but from smokers and non-smokers alike. This attention itself is an indication that photographs make the labels more salient, more vivid, and more noticeable and memorable, and therefore, potentially more effective in conveying health information to the public. But beyond that anecdotal observation, there is empirical research supporting this notion.

Research from a broad range of research domains suggests that pictures can enhance a message, consistent with the expression, “a picture is worth a thousand words.” Pictures improve memory for the text that accompanies it.
 Researchers in human factors and ergonomics have concluded that the use of pictorials will increase the potential impact of a message.
  More specific to the domain of warning labels, studies have concluded that the use of colour that contrasts with its surroundings can make warnings more salient and readable.
 

Research in social psychology and in judgment and decision making indicates that vividness enhances the effect of the information that has been presented vividly.
 Vividness can be used to enhance messages of any kind. One of the reasons why this is important is that traditional warning labels, relying solely on text messages, have allowed smokers and non-smokers alike to become completely inured to the boring messages and this has contributed to wear-out. 

By depicting a health threat vividly through photographs, the health message is more likely to be remembered and available
 and more likely to be accessed when an individual is making relevant judgments and decisions.
 The research on vividness effects makes a clear prediction that the pictorial representations on the new warning labels will make them more salient, noticeable, and more likely to be used in risk-relevant judgments about smoking than the old warning labels. Following from the above discussion about the differences between heuristic and systematic processing, it can be readily predicted that the photographs will lead to a greater likelihood that the viewer will engage in systematic processing rather than heuristic processing. 

There is a parallel model of how people process information about persuasive messages known as the elaboration likelihood model.5 This model is very similar to the heuristic-systematic model in many ways and is worth mentioning briefly here. According to the elaboration likelihood principle, persuasiveness of a message will vary as a function of the extent to which the message is elaborated, that is, noticed and thought about. It is likely that graphic photographs will indeed capture the viewer’s attention, thus enhancing persuasion through the central route, that is, by the viewer thinking about the message content itself (i.e., the text). But even if an individual does not elaborate the message, the graphic photographs could enhance persuasion through the peripheral route, for example, by associating smoking with negative, disturbing images.

H.
Analysis of the New Tobacco Warning Labels With Respect to Research on Fear Appeals


The photographs included as part of the outside labels are designed to vividly depict the health consequences of smoking. The graphical depictions provide information in and of themselves because they highlight the fact that “lung cancer,” “stroke,” “mouth diseases,” and other health concepts are not just semantic concepts but rather, they are concepts with real physical characteristics. 


One consequence of the vivid photographs and the expanded text of the outside warning labels is that they will evoke both thoughts and feelings. For the labels to invoke negative feelings in some is consistent with the idea that the labels should convey information about the consequences of smoking. If the new labels were to evoke no feelings with regards to the adverse consequences of smoking, that would be peculiar because lung cancer, mouth diseases, lung diseases, heart attacks, and the adverse health effects of environmental tobacco smoke are conditions that would seem to be naturally associated with such feelings. 

If the new labels do indeed evoke feelings in people, some of which are negative, what are the expected consequences beyond making them more vivid, memorable, and more likely to elicit systematic processing? The research that is most applicable in addressing this question is research on the use of “fear appeals.” Since the 1950’s, researchers in social psychology and communication have examined the effects of fear appeals over a very broad range of health behaviours.

Many words and concepts used in psychology, as with many other academic disciplines, have a different meaning and connotation than how those same words and concepts are used in everyday life. Certainly, “fear” is one of those charged words that evokes strong reactions from many. So I believe that it is important to describe what is meant by “fear” for psychological researchers and those in other disciplines who use that word in their research.

The new warning labels, as with warning labels before them, are designed to communicate information about some of the health consequences of smoking. By doing so, the warning labels may evoke negative feelings in some individuals. 

As numerous researchers have pointed out, fear, in and of itself, is not bad. Fear, as well as other similar feelings, provides a signal to the individual that there is something in the environment that should be attended to.
 Fear and other similar feelings prompt the person to pay attention, and this, in turn, is likely to trigger systematic processing rather than heuristic processing.

One issue would be whether the information is incorrect or exaggerated. There are examples of inappropriate uses of fear appeals. For example, if the information about the health behaviour is exaggerated, that would have a negative impact on consumers, because this would undermine the credibility of the message or the communicator. A classic example of this is the movie, Reefer Madness, which so exaggerated the negative aspects of marijuana use in the 1930’s that it caused viewers to hoot.

But that is not the case here. Although the new Canadian warning labels do depict some of the health consequences of smoking in a vivid way, the pictures of heart disease or stroke or patients undergoing treatment for lung cancer are not exaggerated or incorrect. The photographs are truthful (even understated) images of some of the negative consequences of smoking. Thus, from the research in fear appeals, one can make the reasoned prediction that the new labels will not lead to the kind of adverse reactions that might occur if the messages were exaggerated. 

I.
Conclusions of the Research on Fear Appeals

The research literature provides support for the view that fear appeals can be effective in persuading individuals to engage in health-protective behaviour
,
 including enhancing attitudes and intentions to quit smoking, and actual quit attempts.
 Graphic depictions of diseases lead viewers to imagine the disease more easily, and this, in turn, leads them to perceive the health threat as being more likely to occur.
 There are many examples of the successful use of fear appeals in changing health behaviour. For example, in a study by Wilson and her colleagues,
,
 doctors sent letters to their patients who smoked. Of those patients who received a positively framed message (telling them that if they quit smoking they would live longer), only 8% tried to quit smoking. In contrast, of those patients who received a fear appeal message (telling them that they if they continued to smoke, they were more likely to die sooner), 30% tried to quit. 

One important finding is that fear appeals are more effective when accompanied by specific action plans that describe how the recipient could avoid the negative health consequences.21,
,
 A recent review of the literature on fear appeals by Witte and Allen (which includes the use of meta-analysis, a statistical method for combining results of different studies) provides important conclusions regarding what researchers have found in their work on the effectiveness of fear appeals:

1. Fear appeals do work: they are effective means for changing behaviour including increasing healthy behaviour and decreasing unhealthy behaviour.

2. Fear appeals work only when accompanied by equally strong efficacy messages.

3. Practitioners can develop effective fear appeal messages by increasing references to the severity of the threat (i.e., the magnitude of harm) and by increasing the perceived likelihood of the threat.

4. Vivid language and pictures that describe the terrible consequences of a health threat increase perceptions of severity of threat.

5. Weak fear appeals do not promote behaviour change; strong fear appeals do motivate attitude, intention, and behaviour changes.

Witte and Allen’s conclusions are noteworthy because the new Canadian warning labels follow the above guidelines to the letter. The new warning labels consist of an outside message that evokes strong fear and the inside message offers strong efficacy messages, that is, information about actions one can take to avoid that health threat. It is the combination of the graphic fear messages on the outside and the efficacy messages on the inside that make the Canadian labels consistent with the recommendations of the literature on fear appeals, and lead one to predict that the Canadian labels will indeed have beneficial effects.

Witte and Allen also tested for some suggested negative effects of fear appeals. For example, it has been suggested that fear appeals might create both emotional and behavioural responses designed to quell the fear that has been evoked by the fear appeal, known as fear control responses as opposed to engaging in behaviours that would reduce the threat (and thus the fear being invoked by the threat), known as danger control responses. For example, it might be the case, according to this perspective, that when a person is confronted with the horrible possible consequences of their actions, they try to escape by deliberately failing to attend to the message, by distracting oneself, or by generating thoughts designed to insulate or distance oneself from the fear so as to reassure him/herself that the horrible health outcome depicted will not happen to him/her. These fear control responses may be adaptive in some ways, but ultimately, unless they are accompanied by appropriate danger control responses (e.g., quitting smoking), the person may be more likely to actually experience the threat that they are running away from.

This hypothesized phenomenon is captured in drive theories of fear appeals,
 which suggest that there exists a curvilinear, inverted-U relationship between the fear that is being invoked and then the likelihood of the healthy behaviour. For messages with low fear, there is little behaviour change. As the level of fear increases, the likelihood of the healthy behaviour increases, but then, if the level of fear invoked by the fear appeal is too high, this causes fear control responses at the expense of danger control responses, and this leads to a lower likelihood of the healthy behaviour. According to the drive model, then, healthy behaviour is most likely when the fear is high, but not too high. 

Witte and Allen examined whether the studies, when considered together, showed any support for the curvilinear, inverted-U relationship between strength of the fear appeal and responses. They concluded that, “The results [of the meta-analysis] provide absolutely no evidence supportive of any kind of quadratic effects (either U-shaped or inverted U-shaped)”(p.603).

From Witte and Allen’s recent summary of the fear appeals literature, it is clear to me that the new warning labels follow precisely the recommendations of the relevant research. By combining the efficacy messages on the inside of the package with the graphic messages on the outside, the new labels represent a new standard throughout the world on how to create communications that will capture the attention of the public and will increase the likelihood that they will think about the messages at a deeper level.

V.
Other Research Relevant to Evaluating the New Canadian Warning Labels


Because people already know that smoking is bad, are the health warnings superfluous? In this section, I address various aspects of this claim.

A.
Knowledge of the Health Consequences of Smoking


To be sure, smokers and non-smokers alike know at some level that tobacco use is associated with negative health consequences. But studies have indicated that there are indeed gaps in knowledge. In a 1999 study,
 Canadian smokers and non-smokers were asked to list the health effects of smoking. Only 34% recalled that smoking caused heart attacks, 32% recalled that smoking caused emphysema. When asked whether smoking caused various specific health conditions, a sizeable proportion of smokers stated that smoking played either no role at all or was uncertain whether smoking played a role: emphysema (13%), mouth cancer (12%), harm to babies during pregnancy (12%), stroke (20%), clogged blood vessels (25%), tooth loss and gum disease (38%), and impotence (66%). The latter health condition is important to note because one of the new warning labels does indeed highlight the fact that smoking can lead to impotence. Moreover, 15% of smokers agreed that a pack-a-day smoker was just as likely to get lung cancer as someone who had never smoked. Finally, 23% of smokers rated the addictiveness of smoking cigarettes as being “like a favorite food, e.g., chocolate.” 

In addition to the fact that people are not fully informed about the many health effects of smoking, there are biases in how smokers perceive risk. In a review of the research literature of the risk perceptions of smokers, Weinstein (1998) found that although smokers do acknowledge the risk of smoking, “they minimize that risk and show a clear tendency to believe that the risk applies more to other smokers than to themselves” (p. 139).
 This finding is consistent with the general tendency of people to believe that they are less at risk for many health problems than the average person—a tendency known as unrealistic optimism.
,
 This tendency is not easily dispelled or eliminated even when people are presented with interventions intended to do so.

B.
The Insufficiency of Knowledge About Likelihood and the Importance of Perceived Severity


There is an additional important flaw in the claim that “everyone knows that smoking is bad for you” or that “everyone knows that smoking increases the chances of getting diseases such as lung cancer.” The flaw is that perceived likelihood alone may not suffice to motivate behaviour change. The fear appeals literature, as well as virtually all theoretical models that pertain to health behaviour (e.g., health belief model, protection motivation theory, drive models, and subjective expected utility models) specify that the perceived likelihood is only half of the story. Instead, motivation to change health behaviour is influenced by the combination of two factors: perceived risk (also known as perceived likelihood or perceived susceptibility) and perceived severity. In the health belief model, for example, one of the primary motivations for engaging health protective behaviours such as quitting smoking is perceived threat, which is defined as:

Perceived Threat = perceived likelihood x perceived severity


In short, understanding a risk to one’s health requires understanding both the probabilities and the adverse consequences. 


Because of the presence of two factors in the above equation, an effective health risk communication—one that maximizes the likelihood that people will develop a fuller understanding of the risk—should focus on providing information to people about both likelihood and severity. This basic principle helps explain why tobacco companies and others who suggest that “everyone knows that smoking is bad for you” are missing the point. The effect of any risk communication on health behaviour is unknown without knowing the perceived severity. 

To make this concrete, a 15 year-old may “know” that his/her chances of lung cancer go up if he smokes. But he/she may not have any idea how devastating this is—how severe it is. Most young people have had little or no personal experience with someone dying of lung cancer or emphysema. They may have little or no idea what the consequences are. Thus, even if the perceived personal risk was high, the actual motivation to change one’s behaviour may be relatively low because the perceived severity is either not as high as it would be or is unknown. 

The new Canadian labels take the first step toward depicting the severity of the adverse health effects of smoking. I say that this is a first step because showing diseased organs—as gross and unappealing as they may be—pales in comparison to both the physical and emotional human suffering that often results from the consequences of lifelong smoking.

VI. Errors and Biases in Judgment and Decision-Making
A.
People are Limited Information Processors—Bounded Rationality


Earlier in this report I discussed the fact that people are limited capacity information processors. This limited capacity leads to limitations in people’s ability to make decisions and judgments. The voluminous literature from judgment and decision-making literature indicates clearly that people’s decisions and judgments often depart from the dictates of formal mathematical decision-making models.15,
,
 

This literature, which began in decision-making and judgment in psychology, has had its impact on economics, led initially by the seminal work of Nobel laureate Herbert Simon in his lifetime of research on bounded rationality, which indicates that people’s everyday decisions depart in systematic ways from the predictions of economic behaviour models such as expected utility theory.
  The implication of this literature is that, even under the best of circumstances, people are prone to errors and biases in their judgments, inferences, and decisions.

Even in laboratory studies of decision making and judgment among university undergraduates, and even among mathematical psychologists at a conference on decision-making and judgment, it is possible to demonstrate the existence of potentially serious departures from rationality, as defined by logical economic decision models.

B.
The Importance of Considering Long-Term Consequences vs. Short-Term Benefits

More recently, decision researchers have begun to address the vexing problem of how to understand the persistence of behaviours that are self-defeating—those that are not in the best interest of the individual, even when the individual him/herself recognizes that the behaviour is self-defeating. Perhaps the prototypic example of such behaviours are addictive behaviours. Why do people continue to intake substances that are well-known to be self-destructive when, in many cases, the self-destructive nature of those substances is well-known to users themselves? In addressing this issue, researchers have suggested that it is necessary to take into account the time course of the costs and benefits of a behaviour. Research on choice and judgment that have a time element to them (known as “intertemporal choice”) shows that costs and benefits that occur in the short-term are more likely to loom larger, that is, carry more weight, than costs and benefits that occur in the long-term.
 Decision models that suggest that decisions emanate from static, time invariant processes have difficulty explaining health behaviours such as smoking (or quitting) that are driven by different time courses of costs and benefits.

These newer models of intertemporal choice capture the process of “decision-making” and the research emanating from those models shows quite clearly that people can readily engage in behaviours without full knowledge and information about the future consequences.

In another line of research, it has been shown that time perspective, that is, the extent to which people think about the long-term consequences of their actions, is associated with health behaviours. Strathman et al. (1994)
 identified people on the basis of a 12-item questionnaire, the Consideration of Future Consequences Scale, who were either high in future time perspective (that is, they tended to consider future consequences) or low in future time perspective (that is, they tended to focus on immediate goals and tended to underemphasize future consequences). They found that those who tended to think about future consequences were significantly more likely to be concerned and to think about their health, and reported lower levels of alcohol and cigarette use. These findings have been replicated with different measures of time perspective conducted among different kinds of participants in different labs.
 ,

These and other lines of research, along with common sense reflection, suggest that any appropriate account of smoking behaviour must take into account the fact that short-term benefits loom much larger than long-term costs and consequences.

Because of this asymmetry between the short-term and long-term aspects of smoking, health protective messages, such as warning labels, ad campaigns, and other public health information programs, are at a distinct disadvantage in attempting to inform the public about the long-term negative consequences of smoking compared to the sheer power and magnitude of the attractive aspects of smoking in the short term. It is because of this that it is even more important that warning labels (and other public health messages that provide information about smoking) be equipped with the ability to convey their messages vividly and strongly.
C.
Young People’s Perceptions of the Likelihood and Consequences of Health Behaviours


Young people may be particularly vulnerable to the kinds of errors and biases of intertemporal choice that have been identified by researchers. For example, if long-term consequences of behaviour are less likely to be salient relative to the short-term benefits even for adults, youth are likely to be even more vulnerable. Lung cancer, heart disease, and emphysema are diseases that are decades away for youth. They are not concerned with threats to health. Over the past 12 years, I have been heavily involved in research designed to reduce “risky sexual behaviour,” for example, intercourse without using condoms (known as “unprotected sexual intercourse”) among young people. In the course of our research, I have talked to literally hundreds of young people from many different ethnic groups, ages, and socioeconomic levels. In the domain of HIV, it is clear that many young people simply do not believe that they can contract HIV/AIDS. In fact, the young people that I have talked to rarely think about health issues at all. Health issues are not salient to their lives. The challenge of creating behavioural interventions to reduce risky sexual behaviour among young people is to make those health issues very salient. Making health threats real, salient, and personally salient to young people is the first step. By doing so, it is possible to create the kind of motivation that will allow them to be open to further information about how to practice safer sex.

The same holds true for how young people think about smoking-related diseases. First, young people simply don’t think about health very often. But second, even if young people think about health and the negative health consequences of smoking, they don’t think those negative health consequences will pertain to them because the great majority believe that they will not be life-long smokers. Thus, it is entirely possible for young people to know and believe with all their heart that smoking is unhealthy, but that they can quit when they want to. It’s as if they are saying to themselves, “sure, if I were to smoke all my life, then my chances of getting lung cancer would be a lot higher, but I’m not going to smoke all my life so that statistic is not relevant to me.” 

D.
The Importance of Considering the Effects of Addiction in Smoking-Related Decision Making, Judgments, and Behaviours

The second problem with how young people think about smoking is that those who smoke, or who are considering smoking, may have an underappreciation for the addictive power of nicotine. Many researchers have commented on how addictive behaviour differs in systematic ways from the rational model. Some suggest that the costs of addiction are hidden from the initial user, and thus, any kind of decision process that occurs in the initial stages of smoking, even if the decision-maker has resolute intentions to make decisions on whether or not to smoke in a cold, calm, and rational way, does not have sufficient information about the actual future costs. Some of the models that have been formulated to explain addictive behaviour are known as primrose path models because the addicted person goes down the primrose path believing that he or she can control the behaviour. The problem is that the rules that we use to predict our normal, unaddicted behaviours are often inadequate to predict our behaviour regarding addictive substances.

In a related line of research, Loewenstein
 points out that people have a great tendency to underestimate the power of “visceral factors” in guiding their judgments, decisions, and behaviours. Examples of visceral factors are drive states such as hunger, thirst, and sexual desire, and emotions, pain, and craving for addictive drugs. Loewenstein suggests that these visceral factors have a disproportionate effect on behaviour—a disproportionate effect that is often surprising to people when they encounter their effect, and one that is not salient, recognized, remembered, or anticipated to even those same people when they are not being driven by those visceral factors. As applied to smoking, Loewenstein’s model suggests that beginning smokers are very unlikely to have much, if any, appreciation for the power and magnitude of the effects of nicotine addiction. Such factors, then, would be unlikely to enter into any decisions that the beginning smoker is making regarding his/her smoking. Moreover, even if the possibility of addiction was included in the decision process, that possibility would be undervalued.

With regard to addiction, the traditional assumption even among researchers has been that nicotine dependence
 develops gradually, over time. In this view, beginning smokers go through stages of increasing dependence as they progress through stages of smoking behaviour, beginning with first cigarette, proceeding through an experimental stage characterized by occasional use, and then into a regular stage with sustained and increasingly heavier daily use, before becoming dependent. The research on adolescent smoking is dominated by this view of smoking stages. 

But recent research indicates that, contrary to popular belief, nicotine dependence can occur very early. Tolerance can begin with the first cigarette, and symptoms of dependence can follow shortly thereafter.
 In a study of 681 Grade 7 students, DiFranza et al. (2000)
 found, in a prospective, longitudinal study that 22% of 95 Grade 7 students who had initiated occasional smoking reported a symptom of nicotine dependence within 4 weeks of initiating monthly smoking. One or more symptoms were reported by 60 of these 95 students (63%). Of the 60 students who reported one or more symptoms, 62% of them reported experiencing their first symptom before smoking daily or began smoking daily only when they experienced their first symptom. In a recent review of the literature on adolescent nicotine dependence, withdrawal, and related physical symptoms, reviewing studies from national surveys, school-based surveys, and smoking cessation studies, Colby et al. (2000)
 reported that, overall, 20-60% of adolescent smokers are dependent on nicotine. Two-thirds or more of adolescent smokers report experiencing withdrawal symptoms during attempts to quit or reduce their smoking. 

This research on the power of nicotine addiction provides an important context to understanding young people’s perceptions of their own risks regarding the health consequences of smoking. Young people may believe wholeheartedly that smoking is dangerous, but they may not believe that the risks pertain to them because they aren’t going to become addicted. They believe that they will be able to quit, thereby avoiding the kind of health threats that would befall those who continue to smoke. But these beliefs are overly optimistic, consistent with the research on unrealistic optimism. Among high school smokers, only 5% expect to be smoking 5 years after graduation, yet 75% will still be smoking.
 Adolescent smokers do not anticipate that they will have difficulty quitting when they begin smoking. Yet more than half of smoking adolescents report attempting to quit each year, and among those who smoke ten or more cigarettes per day, fewer than 20% report being successful for even 1 month.
 In the 1994 report, Preventing Tobacco Use Among Young People,
 the U.S. Surgeon General concluded that most adolescents who are addicted to nicotine and want to quit smoking, but are unable to do so.

E.
The Role of Warning Labels in Communication Information About Addiction (and the Importance of Providing Efficacy Information About Quitting)

In this regard, it should be pointed out that one of the labels states that “Studies have shown that tobacco can be harder to quit than heroin or cocaine.” This is an important and unprecedented message that may well serve to get young people to think about their own potential for addiction. For those 50% of young people who have experienced withdrawal symptoms as a result of a quit attempt
 this may be additional incentive to seriously consider quitting.

All 16 of the inside messages have references to quitting. At the bottom of each inside message, the following paragraph appears: “For more information on tobacco, its health effects and ways to overcome a tobacco addiction, talk to a doctor, nurse or pharmacist or visit www.infotobacco.com”

Nine of the 16 labels are devoted entirely to issues surrounding quitting, beginning with the bold first line: “You CAN quit smoking!” Several of these discuss ways of planning to quit, for example, making a public commitment, planning in advance ways to counter the many unpleasant symptoms of withdrawal, and offers coping strategies for dealing with cravings during the quit process:

#5: When you quit, you will experience cravings for tobacco. They can be strong, but they will get weaker in time. 

• You need to be prepared for cravings, and know in advance how you’re going to deal with them.

• One set of coping strategies involves the 4D’s – Delay smoking for ten minutes, take a Deep breath or two, Drink water and finally Distract yourself by doing something else.


Because nicotine is highly addictive, and because it is youth who take up smoking (about 90% of all adult smokers began smoking before the age of 18), it is important that warning labels highlight the addictiveness of smoking.

In summary, there is good reason to believe that even if young people know some of the risks of smoking, they don’t believe that the risks are relevant to them, and risks that are not seen as personally relevant are unlikely to be attended to. Moreover, youth have an underappreciation of the possibility that they could become quickly addicted to smoking. The whole process of decisions and judgments relating to the onset of smoking behaviour must be viewed in the context of the intertemporal choice literature which suggests that long-term costs of smoking will be overwhelmed by the short-term benefits. Finally, research on visceral influences on decision-making and judgment suggests that the relative impact of long-term vs. short-term will be undermined to an even greater extent for behaviours that have a physiological effect, such as smoking. In short, it is clear that these factors, and others, such as social and normative pressures that are often present at the time of initiation, point to the conclusion that the “decision” to initiate smoking among young people often departs considerably from rationality.

VII. Conclusions

The new Canadian warning labels follow many of the relevant principles in effective health communication, and it does so well, despite the very limited space. The new labels convey health information in a vivid, impactful way. They extend the typical warning label in which “Smoking causes X” by explaining more about the causal chain of events. This will lead to a greater likelihood of systematic processing, as opposed to heuristic processing (that is, they will be more likely to think about the message as opposed to simply dismissing it out of hand). This, in turn, has the potential to increase motivation to quit smoking.

Although there is limited space on the package to fully convey information about the health consequences of smoking, by including the pictures, the designers of the new labels have done a good job of “leveraging” and expanding the limited space. According to research on vividness effects, the vivid presentation on the outside labels make the labels more salient and will enhance the informational content of the labels.

The inside messages provide an effective accompaniment to the outside labels. In accordance with well-established research in psychology, most notably in social psychology, and in other related fields, the vivid images and text on the outside labels and the efficacy messages on the inside yield an effective combination that has the potential to educate the Canadian public about the negative consequences of smoking, and thus increase their knowledge about those consequences—not only with regard to the perceived likelihood, but also with regard to the perceived severity of those consequences. 

Finally, it is important to note that of course it is the case that there are many factors that are involved in understanding who will begin to smoke. There are many factors that affect who will quit. Warning labels can play a role in informing the public, and may be a factor in getting some smokers to quit and some youth to be more hesitant to start smoking. Through my review of the relevant literature and through my research experience with youth and how they think about health risks, it is clear to me that the new Canadian warning labels constitute a potentially effective health communication program.
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