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Abstract
This study explored how healthcare advertisements presented in a positive or negative manner could affect memory, preferences, and persuasiveness for older and younger adults.   Based on previous research showing older adults’ increased sensitivity for positive information, I hypothesized that older adults would exhibit greater memory, have greater preferences for, and be persuaded more by the positive ads versus the negative ads, while the younger adults would exhibit no differences between the positive and negative ads.  In the present study, older and younger participants viewed twelve valenced advertisements that covered six health care domains.  In response to these ads, both age groups rated them on likelihood to choose the item in the ad, likelihood to seek more information, and the persuasiveness of the ad.  Later their memory for the product name associated with each ad slogan was tested.  Lastly, the participants rated each ad on how positively and negatively the ad made them feel. Overall, the younger adults were more likely to choose the products and were more persuaded by the ads relative to the older adults.  The data also revealed that older and younger adults preferred, were more persuaded by, and better remembered the positive ads compared to the negative ads.  These findings suggest that positively valenced ads in the healthcare domain may be the most effective way to convey health related information.
The Effect of Valenced Healthcare Advertisements on Decision Making in Older and Younger Adults
The US health care system currently faces great challenges that will test its leaders in the years ahead to develop policies and implementation methods to better meet the needs of the changing population.  Two unprecedented characteristics can be attributed to societal shifts that create a necessity for health care changes to be enforced.  First, the US is experiencing a growth in the proportion of elderly individuals (U.S. Census Bureau, 1995).  During the twentieth century alone, the number of people age sixty-five and older has increased by a factor of eleven.   Moreover, projections indicate that by 2050, more than twenty percent of the population will be elderly, which equates to over eighty million Americans being over the age of sixty-five.   Secondly, the responsibility of making health related decisions is being shifted away from the provider and towards the consumer (Regopoulos, Christianson, Claxton, & Trude, 2006). 

As a result of the aging population and the increased burden of healthcare decisions on consumers, it is essential to understand how older adults make decisions, and the influences on such decisions.  With this knowledge, we can tailor the presentation of information to older adults so as to help improve their decisions and develop health care information in a way that best meets their needs.  Findings regarding age-related changes in information processing can provide potential insight into the decision making of older adults.  For instance, research indicates that older adults demonstrate a tendency to attend to and retain in memory a greater proportion of positive relative to negative information (Carstensen & Mikels, 2005).  Based on this documented positivity effect, I investigated whether the emotional valence of information played a role in the health related decisions of older adults.  


One prominent theory regarding psychological changes across the life span, socioemotional selectivity theory (SST; Carstensen, Isaacowitz, & Charles, 1999), is based on the tenet that time perception profoundly impacts goals.  If an entire lifespan could be represented by a timeline, an individual’s time perception would be where that person placed themselves on the line at that moment. The foundation of SST rests on this concept of future time perspective and the notion that goals can be divided into two domains – knowledge-related and emotion-related (Carstensen et al., 1999).  Knowledge-related goals motivate a large part of behavior, especially in youth, because with an expansive future time perspective individuals focus on acquiring knowledge and information in preparation for their long futures, according to Carstensen et al. (1999).  From our earliest days, we use social cues from others to learn behavioral skills, and throughout life, we continue to seek instruction from those who have knowledge we lack. 

According to SST, emotion-related goals also play a vital role in driving behavior – but to a greater extent in later life.  Specifically, in the later years of life as time perspective becomes more limited, individuals focus on the present and seek emotional satisfaction and engage in emotion regulation.  Carstensen et al. (1999) characterize emotion regulation as “the tendency to avoid negative states to experience positive ones, the desire to find meaning in life, to seek emotional intimacy, and to establish feelings of social embeddedness”(p.166).  Together, the desire to reap knowledge and acquire emotional regulation shape our behaviors, and the prevalence of one set of goals over the other shifts over the life span according to one’s time perspective.


Carstensen and Mikels (2005) postulated that differences in motivation and goals could be linked to cognitive performance across the life span. Their review of empirical literature concluded that older adults display preferences in cognitive processing for emotion related material when compared with non-emotion related material.  Moreover, numerous studies have shown that age differences are most prominent when information is positively valenced versus negatively valenced (for reviews see Carstensen & Mikels, 2005; Carstensen, Mikels, & Mather, 2006).  This phenomenon has been termed the age-related positivity effect.  The positivity effect is considered to be a developmental pattern in which a disproportionate preference for negative information in youth shifts across adulthood to a disproportionate preference for positive information in later life.

The age-related positivity effect has been studied in multiple domains of information processing. For example, the work of Charles, Mather, and Carstensen (2003) built upon previous research that showed an increased emphasis on emotion with older age by investigating the role valence plays in emotional long-term memory.  Charles et al. (2003) examined whether the relative number of images of each emotional valence recalled and recognized varied by age group. Their results indicated that the relative number of negative images compared with positive images recalled decreased successively with each age group.  In addition to long-term memory, the positivity effect has also been demonstrated in working memory; whereas younger adults showed superior working memory for negative emotions, older adults showed superior working memory for positive emotions (Mikels, Larkin, Reuter-Lorenz, & Carstensen, 2005).

Although there is evidence of the positivity effect in basic cognitive processes, there has been little research done on the way in which the positivity effect may play out in the decision making processes of older adults.  Research has shown that the decision making process is highly integrated with personal preferences and emotional factors (Finucane, Slovic, Hibbard, Peters, Mertz, MacGregor, 2002).   Luce, Payne, and Bettman (1999) argue that certain types of tradeoffs may be particularly difficult due to moral or emotional concerns and tradeoff avoidance may be a result of cognitive or emotional factors.  Luce et al. (1999) consider avoidance of negative emotion to be a motivational force in decision making behavior, which may be especially relevant to older adults given their shift toward emotion-related goals.  Negative emotions seem to be related to specific types of decision making, especially in the health care domain where there is high personal relevance and due to health being an intangible asset with a high utility that people are rarely willing to trade off (Beattie & Barlas, 2001).  Luce et al (1999) explain that people are resistant to “putting a price on” life or health attributes and express distress or refusal when asked to do so.  

Given older adults’ focus on emotion regulation, they may be disproportionately affected by the emotional aspects of decision making.  In support of this notion, Lockenhoff and Carstensen (2007) examined whether the positivity effect would play a role in information search strategies and past decision recall in health related decision making.  They found that older adults reviewed and recalled a greater proportion of positive information than younger adults, substantiating the existence of the positivity effect in memory and processing of health related decisions.  This study further explored this notion in order to determine the extent to which emotional aspects related to the perceived valence of health care advertisements affect decision making processes and memory in older and younger adults. Specifically, this project was designed to examine the way in which presenting health related information in a positive or negative manner could affect memory, preferences, and persuasiveness. 

The current study explored the existence of an age related positivity effect in processing health related advertisements that are positively and negatively valenced.  In conducting the study, I hypothesized that based on the positivity effect, older adults would better remember positively valenced ads compared to negatively valenced ads, while younger adults should exhibit no differences in memory.  My aim was to learn more about the way older adults process health related information in relation to younger adults to ultimately shed some light on how information should be presented to older adults to increase memory for the information.

Methods

Participants

Thirty-one adults over the age of 65 (M = 71.1, S.D. = 4.3) were tested.   The older adults were recruited by responding to advertisements placed in the Ithaca Journal, the Ithaca Times online, or to posters placed throughout the town.  They received thirty-five dollars compensation to complete two hours of research activities in the laboratory, which included other projects.  Thirty-nine Cornell University students between the age of 18 and 25 (M = 19.9, S.D. = 2.0) were also tested and received course credit for participation. 

Materials

Twelve healthcare advertisements covering six domains were created.  The six domains included heart medication, sleep aid, nasal spray, hospital, healthcare plan, and physical therapy.  The specific ad domains were selected to cover common aspects of healthcare that older and younger adults would have some working knowledge of.  A positive and negative version of each domain was created using a similar number of pictures and words, and the slogans were composed with similar syntaxes.  For example, the positive version of the heart medication read, “Heart attacks can be easily prevented. Love your heart. Protect yourself with Coravil.” while the negative version read, “Heart attacks strike at any moment. Living in fear is no life. Take Amorex.”  For versions of all of the ads, see the Appendix.

Four names for each domain were developed to counter any connections between the brand name and the slogan, as well as for memory lures (as described below).  For the heart medication, as an example, the names developed were Coravil, Amorex, Artiplex, and Cardizol.  For the positive and negative versions, the pictures remained constant while the brand name in the slogan was counterbalanced across participants for the four names.

Procedure

There were three components to the procedure.  During the first section, “the ad presentation,” the twelve ads were presented in random order on the computer screen for thirty seconds. Following the presentation of each ad, three questions were posed regarding one’s likelihood to choose the item in the ad, one’s likelihood to seek more information, and the persuasiveness of the ad.  For example for the heart medication, Amorex, the following questions were posed: a. “If you were going to take a heart medication, how likely would you be to take Amorex?”; b. “How likely would you be to seek more information about Amorex?”; c. “How persuasive is the Amorex ad to you?”  The participant responded to each question using a Likert Scale, with choices ranging from one, being “not at all”, to seven, being “extremely.” 

Following this task, there was an approximate thirty minute lapse where the participant performed other tasks.  For the second part, “the memory task,” the participant was presented with only the slogans from the products seen earlier on the computer screen (without the other aspects of the ads – e.g., the pictures) in a random order.  Beneath the slogans were four product names, only two of which the participant had seen (one for the positive version and one for the negative version), and the other two names from the other sets of ads served as lures.  The participant was asked to match the brand name to the slogan for each of the twelve slogans.  

The third section, “positive/negative ratings,” consisted of the participant returning to the computer and randomly viewing each ad.  The participant had a slip of paper for each of the twelve ads with two questions on each slip.  The two questions were, “How positively does this ad make you feel?” and “How negatively does this ad make you feel?” The participant responded by circling a number on the Likert Scale presented under each question, ranging from one (not at all) to seven (extremely). These ratings were used a manipulation check for the memory task.

Results

Ad Presentation Questions


The results from the three questions posed about the extent to which the participant would choose the product, the extent the participant would seek more information about the product, and the extent to which the ad was persuasive, were analyzed using three separate multivariate analyses of variance (ANOVAs) with the one between subject factor of age group (young, old), and the one within subject factor of ad valence (positive, negative).  For the “choose” question, there was a main effect of ad valence, F(1, 62) = 74.74, p < .001, as well as a main effect of age group, F(1, 62) = 27.00, p < .001, but no interaction.  These effects indicate that overall participants were more likely to chose the item in the positively valenced ads (M = 3.88) versus the negatively valenced ads (M = 2.58), and that younger adults (M = 3.81) were overall more likely to chose the item than older adults (M = 2.66).

For the “seek more information” question, there was a main effect of ad valence, F(1, 62) = 64.68, p< .001, but there was no main effect of age group, F(1, 62) = 2.14, p > 0.1, nor an interaction of group with valence.  This result shows that overall participants were more likely to seek more information about the positively valenced ads (M = 4.32) than for the negatively valenced ads (M = 2.98), but younger adults (M = 3.86) and older adults (M = 3.44) did not significantly differ on likeliness to seek more information.
For the “persuasiveness” question, there was a main effect of ad valence, F(1, 62) = 89.56, p<.001, as well as a main effect of age group, F(1, 62) = 14.86, p < .001, but no interaction.  Overall, participants were more likely to be persuaded by the positively valenced ads (M = 3.90) versus the negatively valenced ads (M = 2.33), and younger adults (M = 3.57) were overall more likely to be persuaded by the ads than the older adults (M = 2.67).
Manipulation Check for Memory Task

 In order to appropriately assess memory for the ads, I first needed to make sure that the ads were perceived at the same level of positive or negative affect between the age groups.  The purpose of this valence manipulation check was to acquire a test of memory bias – rather than perceptual bias.  This study was exceptionally exploratory in nature and the positive and negative ads were created to be as emotional as possible.  Since the ads were constructed in six different domains with very different slogans and pictures, we first needed to assess whether some of the overall domains or individual advertisements were perceived as more positively or negatively by one of the groups.  That is, if certain ads or domains were perceived as more positive or negative by the older adults, such perceptual differences could influence their memories differentially from the younger adults.  Thus, to control for perceptual differences to cleanly assess age differences in memory rather than perception we first examined the valence ratings.
The rating data were analyzed with a repeated measures ANOVA with the between-subjects factor of age group (young, old) and the three within-subjects factors of rating valence (positive, negative), ad valence (positive, negative), and domain (the six domains described above).  There was a significant age group by rating valence by domain interaction, F(5, 59) = 2.35, p=.05, but there was no significant age group interaction with rating valence, ad valence and domain, F(5, 59) = .72, p>.6.  These findings indicate that while the age groups differ in how they rated some domains, the valence of the ad itself did not factor into the extent of negativity or positivity perceived in the ad.  As a result, we collapsed the data across ad valence to examine the individual domain effects.  Older and younger adults did not differ on how positively they rated the ads for each domain, F(5, 63) = .75, p>.55.  Table 1 depicts the age group by domain effects for the positive ratings.
Older and younger adults did differ on how negatively they rated the ads for several domains, F(5, 63) = 3.91, p<.005.  To determine which domains were rated more negatively overall by older adults, I ran a series of t-tests by domain.  Older adults rated heart medication (t(68)=1.99, p<.05), nasal spray (t(67)=4.10, p<.001), and sleep aid (t(68)=3.06, p<.05) as more negative than the younger adults, but did not rate the hospital, physical therapy, or healthcare plan ads more negatively – see Table 2 for the means.


These results indicate that while older and younger adults did not differ on their perception of positivity and negativity for the hospital, physical therapy, and healthcare plan domains, they did differ in their perception for the heart medication, nasal spray, and sleep aid domains.  More specifically, older adults perceived the latter three domains as more negative overall.  


As a result of this initial analysis, we only analyzed the memory data for those domains rated similarly by the older and younger adults (hospital, physical therapy, and healthcare plan). As described above, in order to examine age differences in memory bias, we needed to examine ads and domains for which older and younger adults experienced the same levels of positivity or negativity in viewing the ads.  It appears that some unmeasured nature of the ads themselves or characteristics of the domains contributed to these age effects.

Memory Task


The memory data were analyzed with a repeated measures ANOVA with the between-subjects factor of age group (young, old) and ad valence (positive, negative).  In analyzing memory of the ads that were rated equally positive and negative by older and younger adults, we found better memory for the positive versus negative versions in both the older and younger adults, F(1, 63) = 7.72, p<.01 - see Table 3 for the means.  There was not a main effect of group, nor an interaction of group with valence.  While the results do not necessarily support the traditional positivity effect as a developmental pattern, these findings do not negate its existence.  Better memory was seen across ages for the positive versions of the ads, suggesting a positivity bias for both older and younger adults in health related memory.

Discussion

This study sought to explore the role of positive and negative valence in healthcare advertisement decision making and memory in older and younger adults.  We did this by constructing advertisements in six healthcare domains with positive and negative versions of each.  The two age groups made several ratings regarding the ads, evaluated the positivity and negativity of each ad, and were tested on how well they remembered the corresponding ad and product name.  Older and younger adults were more likely to choose and were more persuaded by the positive than the negative ads. Additionally, for domains perceived as equivalent on positive and negative valence by older and younger adults, a positivity effect was exhibited for both age groups; memory was superior for the positive versus negative versions of the ads.  This finding suggests that positive valence in healthcare advertisements results in better memory overall for younger and older adults when compared to negatively valenced ads.
One major limitation of the current study is that the ads for half of the domains were perceived as more negative for the older than the younger adults.  Insofar as this study was exploratory in nature, we sought to make the ads as emotional as possible, and as such the negative ratings of the domains may have had to do more with the construction of the advertisements than emotional reactions per se.  Alternatively the domains which were perceived differently by older and younger adults – heart medication, nasal spray, and sleep aid – may themselves invoke a different level of emotion in older adults regardless of the accompanying advertisement.  This finding corresponds to previous research by Beattie & Barlas (2001) indicating choices in the health care domain may be particularly aversive due to personal relevance.

The three domains which were perceived similarly by older and younger adults – physical therapy, health care plan, and hospital – may be more age neutral domains themselves.  The three domains that were perceived more negatively by older adults were also all specific medications, whereas the three that were perceived similarly across ages were “healthcare providers.”  Perhaps older adults view the product branding as more distasteful than advertising amongst providers – which may be viewed more as natural competition.  This could explain why older adults and younger adults better remembered the positive versions of healthcare providers when compared to health products or medications.  We also found that older and younger adults are more likely to choose items from positive healthcare messages, find them more persuasive, and seek more information about them compared to negative healthcare advertisements.  This further confirms the existence of an overall positivity bias across ages in the context of healthcare decision making.
Importantly, valence effects in memory remain a controversial topic in the field of psychology, in that the existence of a positivity bias versus negativity bias in younger adults is still debated.  While some literature supports the existence of a negativity bias in memory for younger adults (see e.g. Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001), other research and the current results support the existence of a positivity bias.  Specifically, according to Rozin and Rozyman (2001), a great amount of evidence from numerous studies indicates that a positivity bias exists in memory, which goes in line with Matlin and Stang’s (1978) Pollyanna Principle.  Matlin and Stang (1978) explored this phenomenon, that positive information is processed more precisely and thoroughly compared to negative information, through three mechanisms: advantages in short-term memory, selective rehearsal, and compensatory processes in long-term memory.  For instance, an effect for delay of recall has been repeatedly found, with a longer delay leading to a more pronounced positivity bias.  Rozin et al. (2001) attribute such a positivity bias in memory to the much greater occurrence of positive events over negative events in daily life.  This argument fails to explain the findings of a positivity bias when there are equal numbers of positive and negative stimuli presented, however, as this current study found.   

Importantly, we found that older adults were significantly less likely to choose the product and were less persuaded by the ads overall when compared to younger adults.  One major explanation for this is the current undertone of distrust in our society today in relation to pharmaceutical advertising.  In an era where one of the leading researchers in developing the artificial heart, Dr. Jarvik, was exposed in severely misleading the public in his Lipitor endorsements, it is no surprise that some level of skepticism may play a role in the negativity older adults feel towards healthcare advertising.  

Although the valenced advertisements within each domain were constructed to be similar in terms of phrase length, number of pictures, and arrangement of words and pictures on the ad page, they were not perfectly equated.  Any differences between the positive and negative ads within each domain that were not solely valence related are factors that could confound the results.  Thus, future work will be needed that better equates all details of the ads aside from valence. Specifically, the advertisements should also be constructed in such a way to minimize the dissimilarities between the negative and positive ads that could serve as confounding factors.  Since we were testing the role of emotionally valenced stimuli on cognition, we wanted to construct the ads so that they were as emotionally charged as possible.  In doing so, our goal was to ensure that we were inducing either positive or negative emotions in the participant in processing the ad.  This may have contributed to the shortcomings of the study, however, in that the three domains of nasal spray, heart medication, and sleep aid invoked more negativity in older adults.  The pictures and words of these ads may have caused more negative emotional experiences for older adults only due to some undetected factor in the construction of the ads.
Future research will also be needed to address other limitations of the current study.  Since all of the domains were perceived equally positive across ages, but three of the six were viewed more negatively by the older adults, the role of experience with the domains must be evaluated.  More specifically, the older and younger adults need to be asked to rate their personal experiences with each of these domains, on extent of experience and the accompanying level of positive or negative emotion.  This data would shed light on the initial differences in valence rating for the domains across ages.  

The study design also served as a limitation for understanding the role of valence in cognition across the lifespan, because it was cross-sectional and not longitudinal.  We cannot definitively say that differences in positive or negative ratings and memory were due to age differences and not generational differences.  Younger adults, especially the population of Cornell University student participants, are constantly being bombarded with hundreds of brand names and advertisements that all sell the same generic product - whether in reality on store shelves or virtually via the Internet.  The older adult generation experiences advertisements very differently, as there were fewer product names and less choice available during their maturation.  Many older adults are also disgusted with the current state of healthcare in the US and the extreme greed of the pharmaceutical industry.  Even in testing the two age groups, the anecdotal responses to the ads seemed to vary between ages.  The younger adults had little reaction to advertisements that were “selling” healthcare, while many of the older adults explained how advertising in the healthcare field should be banned.  Many of the older adults perceived the concept of healthcare advertising to be more distasteful than the younger adults, which is why it was not surprising that some of the ads were viewed more negatively by the older adults.    

Given that healthcare information is less frequently distributed in a hard copy and increasingly being released solely on the Internet, it is crucial that older adults are able to access and process the complex information in order to make the most informed healthcare decisions.  Research shows, however, that older adults may not even be using the Internet to seek available information.  According to Fox and Fallows (2003), over 93 million adult Internet users have sought healthcare information via the Internet, while only about 5 million users who seek this information are over the age of 65.  Campbell & Nolfi (2005) deem this “the digital divide” and explain that the age gap of Internet usage in finding health care information is “of grave concern” due to the greater responsibility of the patient to make healthcare decisions.  Campbell et al. (2005) further explains how US government agencies designed for senior benefits, such as Medicare, are putting an increasing amount of program related and medical information on the Internet, and the seniors who lack the skills to effectively evaluate the electronic information are at a “distinct disadvantage in managing their health care” (Campbell et al, 2005).  These studies reveal that when older adults are presented with information via the Internet, the majority of the cohort is not utilizing it.  Therefore, it is crucial to make the information older adults are receiving – such as advertisements – be in a form that will fit with their various goals and information processing capacities.  
Although the results were somewhat unexpected, they reveal something important about considering valence in the construction of health-related advertisements targeted for people of all ages especially in advertising healthcare providers.  For people of all ages to better remember the provider name that accompanies the advertisement, the current study suggests that positively valenced ads may be the best way to convey healthcare messages.  


As stated earlier, numerous studies have documented the existence of a positivity effect in older adults.  The current study attempted to delve further into valence effects in healthcare decision making.  The complexity of healthcare decisions and the multiple factors that go into making such decisions make it a challenging field to evaluate, however current trends in consumer-driven healthcare are forcing the uninformed to make these decisions without extensive background information.  The role of advertising, therefore, may be increasingly used in the market to provide consumers with some information connecting the brand to the product.  In addition, the healthcare trend of transparency in quality reporting may enable providers to compete more on quality and use this information in their advertisements to attract customers.  Not only do older and younger adults find these ads more positive overall, but they are also exhibiting better memory for them.
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Table 1
Age Group by Domain Effects for Positive Ratings

	
	Mean reported valence
	
	Standard deviation

	Advertisement Domain
	Older Adultsa
	Younger Adultsb
	
	Older Adultsa
	Younger Adultsb

	Positive Heart  Medication
	3.5868
	3.6667
	
	.14923
	.11665

	Positive Nasal Spray
	3.8167
	4.1282
	
	.18333
	.10978

	Positive Hospital
	4.0484
	3.9359
	
	1.15004
	.85208

	Positive Physical Therapy
	3.6129
	3.5769
	
	.19635
	.16174

	Positive Healthcare
	3.4833
	3.4744
	
	.15253
	.12981

	Positive Sleep Aid
	3.8226
	3.9872
	
	1.08435
	.75644


aOlder adults were 65-85 years old. bYounger adults were 18-25 years old.

Table 2

Age Group by Domain Effects for Negative Ratings
	
	Mean reported valence
	
	Standard deviation
	

	Advertisement Domain
	Older Adultsa
	Younger Adultsb
	
	Older Adultsa
	Younger Adultsb
	t

	Negative Heart Medication
	4.0161
	3.6154
	
	.93527
	.74747
	1.993*

	Negative Nasal Spray
	3.7500
	2.9615
	
	.90735
	.69191
	4.097*

	Negative Hospital
	3.4355
	3.4487
	
	1.18140
	.80944
	.056

	Negative Physical Therapy
	3.7903
	3.5897
	
	.99812
	.81007
	.928

	Negative Healthcare
	3.9333
	3.8974
	
	.99770
	.80442
	.165

	Negative Sleep Aid
	3.6129
	2.9872
	
	.94613
	.76509
	3.060*


aOlder adults were 65-85 years old. bYounger adults were 18-25 years old.

*p < .05.

Table 3

Age Group by Valence Effects for Memory
	
	Mean memory recall
	
	Standard deviation

	Valence
	Older Adultsa
	Younger Adultsb
	
	Older Adultsa
	Younger Adultsb

	Negative Ads
	.4943
	.5370
	
	.32879
	.33121

	Positive Ads
	.6207*
	.6667*
	
	.26313
	.32854


aOlder adults were 65-85 years old. bYounger adults were 18-25 years old.

*p < .01
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