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There has been limited research conducted on the study of positive emotions. The most significant research has been concentrated on the ability of positive emotions to “undo” the physiological effects of stress on an individual. It has been hypothesized that along with the ability to undo the effects of stress, positive emotions may also have the capability to “buffer” or prevent these effects. In the first Study we seek to demonstrate this effect. In Study 2 we develop this further by attempting to examine whether specific positive emotions buffer differentially in response to different types of stressors. 

Introduction
The role of emotions is one that is both adaptive and intuitive. A person doesn’t learn to feel happiness or sadness, but they do develop specific emotional responses to certain actions and situations that they may encounter. Every action, reaction, and thought can be associated in some way with an emotion, but despite this, the field of emotional psychology is rather limited. Furthermore, the large majority of research to date has been focused almost exclusively on negative emotions. There are several reasons as to why this is the case. 
First, negative emotions are simply more numerous than positive emotions. Even within the English language, there are far more words to describe negative emotions than there are for positive emotions. This can be attributed to the idea that positive emotions are often harder to distinguish among.  “Looking to the facial component, for instance, specific negative emotions have been shown to have specific facial configurations that imbue them with unique and universally recognized signal value” (Fredrickson, 1998, p. 301). Contrastingly, positive emotions seem to show no unique differentiation in facial configuration, but do all seem to share the Duchenne smile, which is characterized by raised lip corners and muscle contraction under the eyes. 

The next, and perhaps most prominent reason for the concentrated focus on negative emotions, is in their ability to elicit specific action tendencies. Often, when an individual experiences a negative emotion, it is in response to some sort of problem or threat, which in many cases may require a subsequent reaction. Many current theorists believe that emotions evolved for just this purpose: in order for humans to better adapt to threatening situations by inducing a particular response. This would have been a particularly useful tool for the survival of our human ancestors, for whom the feeling of “fear,” for example, may have been paired with the urge to run away. This urge is what defines a specific action tendency. In any given situation, emotions may act to help narrow down the list of actions, or thought-action repertoires, by focusing on the urges that are appropriate for the circumstance. So, for example, anger may bring the urge to attack, fear the urge the run away, and guilt the urge to make amends. It is then the individual’s decision whether or not to carry out the action (Fredrickson, 1998). 


Alternatively, positive emotions, typically, do not seem to require an active response. They do still seem to elicit a vast array of bodily responses, though, both cognitively and physiologically. According to Fredrickson (1998), although positive emotions often still do produce the urge to act, it is less commanding than with negative emotions. She refers to this as a nonspecific action tendency, which is more cognitively activating than it is physical. In contrast to negative emotions, which may narrow down a person’s thought-action repertoire, positive emotions may in fact broaden it. They may “prompt individuals to discard time-tested or automatic behavior scripts and pursue novel, creative, and often unscripted paths of thought and action” (p. 304). So, for example, if someone achieves a good grade on an exam, they may feel pride or joy, which may give them the urge to tell their friends and family and to consider pursuing more challenging objectives in the future. Whereas, if instead someone were to receive a failing grade, they may feel defeated and sad, resulting in not wanting to tell other people of their failure and experiencing a lowered self-esteem. The idea that positive emotions may be associated with the expansion of one’s awareness and willingness to engage in novel or more challenging activity is further expanded upon by the Broaden-and-Build theory. 

This theory was developed by Fredrickson (1998), and states that certain discrete positive emotions such as joy, interest, contentment, pride, and love all share the ability to broaden people’s momentary thought-action repertoires and build their enduring personal resources, ranging from physical and intellectual resources to social and psychological resources (Fredrickson, 2001). Positive emotions are believed to elicit their own responses to experiences. Contentment, for example, may create the urge to play, push limits, and be creative, while interest may create the urge to explore, take in new information and experiences, and expand the self in the process.


If negative emotions act to narrow the momentary thought-action repertoire and positive emotions broaden the thought-action repertoire, it would seem that this counteraction could be used advantageously. This idea is described by the undoing hypothesis, which proposes the ability of a positive emotion to “undo” the effects that a negative emotion may have on the body (Fredrickson, 2001). The main way that this may be observed is through physiological responses. When a person experiences a negative emotion, it not only elicits a specific-action tendency, but also a variety of different physiological changes. For example, when an individual experiences anger, they may also experience an urge to fight which is coupled with the body’s preparation for this task. Blood flow is increased to major muscle groups, skin conductance rises, pupils dilate, and heart rate increases. In accordance with the undoing hypothesis, if positive emotions essentially produce effects opposite to those of negative emotions, they should work to reverse these physiological responses by the body and restore them to a “normal” state. 


Fredrickson tested this theory in a 1998 study in which participants were initially made to prepare and give a one-minute speech, which they were told would be shown to and reviewed by their peers. This task was designed to elicit a high level of anxiety. Next the participants were shown one of three films, of which two were “positive”, one was neutral, and one was “sad”. Time was measured from the start of the film until the participants cardiovascular levels returned to baseline. The three films, when viewed independently, were shown to elicit no cardiovascular response. However, the results showed that participants who were in the positive conditions exhibited faster cardiovascular recovery than did participants in the neutral or sad conditions.  The ability of positive emotions to correct the effects of negative emotions carries with it immense possibilities for better therapies and even changes in day-to-day habits that could help to reduce stress and anxiety, as well as potentially helping to treat other stress-influenced conditions, such as hypertension. 


This undoing effect, though, can be taken one step further. If the introduction of a positive emotion can help to “undo” the effects caused by a negative emotion, it would seem plausible that perhaps when induced first, a positive emotion may be able to prevent, or buffer, against the effects of a negative emotion all-together. This idea, although still consistent with Fredrickson’s undoing hypothesis, does not appear to have been demonstrated yet, and therefore leads to further questions such as, if positive emotions do show buffering capabilities, whether or not this is variable depending on the specific emotion? Before questions such as these can be addressed, though, it is important to provide evidence that the buffering effect actually exists. 


We sought to demonstrate evidence of the buffering effect in a preliminary study involving three conditions: happiness, gratitude, and a neutral condition. The goal of this study was to induce a participant with a positive (or neutral) emotion, followed shortly after by a stressful event. Our hypothesis was that participants in the positive conditions would show less physiological arousal as well as negative affect as a result. We included two positive emotion conditions, Happiness and Gratitude, in order to test, first, the generality of any buffering effects, and second, to see whether any emotion specific differences might present themselves. The idea of more emotion-specific buffering effects is explored in more detail in the second study presented. 
If the buffering effect were clearly demonstrated by this study, it would allow us to move forward with further research. By showing that positive emotions can act as buffers against stress, the next step would be to try and further investigate this by looking at the potential differences between specific positive emotions, a delineation that has yet to be researched. For example, does gratitude act as a better buffer against stress than pride or happiness? Another question would be whether or not the positive emotion and type of stressor involved interact in producing buffering, with certain positive emotions being differentially effective in buffering against certain forms of stress.  This is what we sought to demonstrate in the second study. In the first study, we used a social-stressor to attempt to make the participant feel embarrassed or nervous about performing. In Study 2 an achievement stressor condition was added. Unlike the social stress, the achievement stress is more self-directed, and relates more to the fear of failure.  Gratitude and Pride were used as the emotion conditions, paired against a Neutral control condition. We expected the positive emotion, Pride, would show more effect against an achievement stressor, since it focuses on self-esteem and self-affirmation. Conversely, we predicted that that Gratitude, which strengthens social bonds, would act as a better buffer against a social stressor, which focuses on public humiliation. The implications for demonstrating and further narrowing down the specificities regarding the buffering capabilities of positive emotions have tremendous possibilities. Similar to the undoing effect, if successful evidence could be demonstrated, it could lead to the possible development of new therapies or methods in treating anxiety disorders, as well as just a greater general awareness towards the importance of positive emotions and the continuing of research in this field. 
STUDY 1

Methods
Participants

The participants were 118 individuals (32 Males, 86 Females) between the ages of 18 and 25 years of age. The majority of these participants were students at Vanderbilt University who signed up for the study using the university research website, SONA, and received either class research credit or $10 for participating. The participants were randomly assigned to one of 3 emotion-induction conditions (Happiness, n = 39; Gratitude, n = 40; and Neutral, n = 39). 

Procedure
Participants were brought into the lab and sat at a computer, where they were given a consent form. They were told that they would be participating in a variety of different tasks that would be used in various future studies, and that certain psychophysiological readings would be measured throughout the experiment to serve as a control. The participant was then hooked up to the physiological equipment, and asked to sit and relax or read one of the magazines (which were classified as being neutral) while the researcher finished setting up. The participant was left for 10 minutes during which time their physiological baselines were established. 


After the baseline was obtained, the participant was asked to fill out the first set of surveys on the computer, which focused only on baseline emotion measures. The specific measures gathered here and during the other assessment points are described in the Measures section below. The participant was then directed to complete the writing prompt, which served as the emotion-induction task. During this task, the participant’s non-dominant hand was disconnected from the thermoreceptor and skin conductance electrodes so that they could type more easily. .

Emotion-Induction.  In the emotion-induction task, the participants were asked to respond to a writing prompt on the computer. The prompt was specific to each condition. For the Happiness and Gratitude conditions, the participant was asked to list 5 experiences in which they felt happy or grateful (depending on the condition) and then to choose one of the listed experiences and to describe it in detail for 5-7 minutes. The Neutral writing prompt is not meant to elicit an emotional response, unlike the happiness and gratitude prompts, which should selectively induce the positive emotions of happiness and gratitude, respectively.  That is, relative to the Neutral condition, the happiness prompt was expected to elevate reported levels of happiness, and the gratitude prompt, elevated levels of gratitude. Once finished the participant was reconnected to the monitors and receptors and was asked to complete another set of surveys on the computer, measuring their emotions and appraisal following the emotion manipulation. 

Stress Induction.  In order to test the buffering effect, each participant participated in a stress induction task following the emotion induction task (writing prompt). The participant was told that they were going to be videotaped singing the song “Feelings” by Morris Alpert, and that this recording would be used as a stimulus in a future study on person perception. They were shown a prerecorded video of a “previous participant” singing the song, as an example of what they would be asked to do. After watching the video, the participant was asked to fill out the 3rd set of surveys, assessing the levels of mood and appraisal directly following the stress-induction task. While the participant was watching the video and filling out a mood and appraisal survey, the researcher set up a camera and microphone and began to turn them on, as if realistically preparing to record. These actions were meant to help intensify the participant’s anxiety. Right before recording, though, the researcher made a fake phone call in the adjacent room (out of sight but not hearing from the participant) where they describe a technical difficulty in getting the camera to work and sought help as to how to proceed. The researcher then informed the participant that they will be unable to complete the task that and would try and find something else for them to do. The participant filled out another set of surveys, assessing the pre-recovery levels of mood and appraisal, and was then asked to sit and relax while the researcher closed out their files so they could leave. This period was known as the “recovery time” which allowed the participant to return to baseline levels of physiological activity. After 10 minutes the participant filled out one final set of surveys, which looked at the recovery levels of emotion and appraisal. The participant was then fully debriefed and released. 

Measures

Mood & Appraisal. The participant’s mood and appraisal was assessed through responses given via online surveys, which were adapted from previous mood and appraisal surveys (Smith & Kirby, 2010). For the Mood survey, the participants were asked to rate on a scale (1-9) the degree to which a cluster of three related adjectives related to their current emotional state.  Although the surveys included a wide range of emotion and appraisal ratings, only specific variables were used in this study, chosen based on their relevance to the study’s hypotheses. 

In the initial emotion manipulation check, only levels of Happiness (assessed by the adjective cluster of joyful, happy glad) and Gratitude (assessed by the adjectives grateful, appreciative, thankful) were examined, as the primary interest was in assessing the effectiveness of the emotion-induction task on eliciting these targeted emotions. In the test for buffering, the focus was on several variables, selected to represent the ways in which the participants were appraising the situation, as well as the levels of stress evoked by the task. Included were items measuring the participant’s levels of Calmness (assessed by the adjectives tranquil, calm, serene) as well as Positive Affect and Social Anxiety, which were found using multiple mood item scales.  Positive Affect combined items assessing Challenge/Determination (determined, challenged, motivated), Excitement (eager, enthused, excited), Interest (interested, engaged), Happiness, and Pride (proud, triumphant). Positive Affect was chosen as a variable of interest in the post-stress-induction task because it serves as a broader assessment of the participant’s overall experience of positive emotion.  Social Anxiety was measured by combining the ratings from scales assessing Anxiety (nervous, anxious, apprehensive), Embarrassment (embarrassed, humiliated), and Shyness (shy timid, bashful). The internal consistencies for the stress-induction period were assessed for each of these multiple-item scales, using Chronbach’s Alpha. Positive Affect demonstrated an alpha of .88 and social Anxiety demonstrated an alpha of .87.

 The survey also included measures of the participant’s appraisals at each assessment period.  Included were measures of Motivational Congruence, Motivational Incongruence, Motivational Relevance, Problem-Focused Coping Potential, and Emotion-Focused Coping Potential.  The appraisal survey asked participants to respond to how they felt regarding each variable given their current circumstance, so their ratings on each item should have changed based on their appraisal of the different tasks. Motivational Congruence refers to the degree to which the current situation is desirable, and Motivational Incongruence, conversely, refers to the undesirability of the situation. Motivational Relevance refers to the degree of importance assigned to the situation. Problem-Focused Coping Potential measures the degree to which the participant feels able to act on the situation to increase its desirability, whereas Emotion-Focused Coping Potential reflects the degree to which the participant feels able to handle, or adjust to the situation should it not turn out as desired (see Smith & Lazarus, 1990). 

The participant was given the set of surveys a total of 5 times throughout the experiment in order to monitor their mood and appraisals at each phase of the procedure. The surveys are specifically spaced between each critical task: after baseline, after the emotion induction, after the stress induction, after the “equipment malfunction” that will ultimately cancel the singing task, and after recovery. 

Psychophysiological Measures. Physiological measures were recorded continuously during the experiment by a computer located in a control room adjacent to the participant’s room. Temperature (°C), skin conductance, and heart rate were assessed to act as non-self-report based indicators of stress.  These data are still undergoing analysis and will not be considered further here. 
Results

Analytic overview.  In order to examine the specific differences between the emotion conditions and the control condition, two a priori contrasts were used, as opposed to one omnibus test. The first contrast paired the two emotion conditions against the control condition (Gratitude & Happiness vs. Neutral), The second contrast then looked for specific differences between the two emotion conditions (Gratitude vs. Happiness; Rosenthal & Rosnow, 1985). The analysis of the data is broken down into two sections. The first focuses on the effectiveness of the emotion-induction task at manipulating the participant’s levels of happiness and gratitude. The baseline levels for both emotions were first compared between groups to rule out the possibility that any differences observed post-emotion induction were present prior to the emotion-induction.  Then in the main manipulation checks, the levels of both emotions were compared post-emotion induction, controlling for baseline levels as a covariate, to test the effectiveness of the emotion-manipulation.  At baseline, in line with the random assignment of participants to emotion-elicitation condition, we expected see relatively equal levels of both emotions reported across conditions.  Following the emotion-induction task, and controlling for baseline levels, we expected to see reported levels of happiness to be elevated in response to the happiness induction, and reported levels of gratitude to be elevated in response to the gratitude induction, relative to the levels of both emotions observed in the neutral control condition.


The second set of analyses tested for evidence of buffering in response to the stress-induction task. In these analyses, the effects of the stress induction were isolated by analyzing the post-stress induction variables of interest, controlling for their levels immediately after the emotion induction (and where available, i.e. for emotion but not appraisal ratings, controlling for baseline as well).   To the extent to which manipulated positive emotion buffered the effects of the stress induction, it was anticipated that in the two emotion conditions, relative to the control condition, levels of positive affect and appraisals of motivational congruence and coping potential would generally be elevated, whereas levels of social anxiety and appraisals of motivational incongruence would be reduced.

Manipulation Check
Analysis of the self-report data collected through the Mood and Appraisal surveys filled out by the participants looked first at the effectiveness of the emotion manipulation, after first testing for possible group differences at baseline. 

Baseline Analysis. Initially, baseline levels for these variables were compared across the three conditions. As shown in Table 1, even at baseline, ratings of happiness and gratitude appeared to be somewhat elevated in the happiness and gratitude conditions relative to the neutral condition.   Specifically, the first planned contrast indicated that happiness ratings in the combined Happiness and Gratitude conditions, were elevated compared to the Neutral condition t(115)=2.43, p<.05, but no significant difference was found between Happiness and Gratitude conditions t(115)<1, ns.  Levels of reported gratitude were also elevated in both the Happiness and Gratitude conditions, but especially in the Happiness one.  Both emotion conditions tended to be elevated relative to the Neutral condition t(115)=1.81, p=.07, but no significant difference was found between Happiness and Gratitude, t(115)=1.54, p=.13. However, a follow-up test showed that the Happiness condition was significantly elevated as compared to the Neutral and Gratitude conditions combined, t(115)=2.23, ,p<.05.  The initial differences in Happiness and Gratitude ratings were not anticipated, and occurred despite random assignment of participants to each condition. In order to control for these initial differences, in evaluating the effect of the emotion-induction task, the baseline levels of the emotions were used as covariates in the analyses. 

	Observed Means for Baseline & Adjusted means for the Post Emotion-Induction: Table 1

	
	Happiness
	Gratitude
	Neutral

	Base: Happiness
	5.31
	5.13
	4.28

	Base: Gratitude
	4.67
	3.93
	3.54

	Post EI: Happiness
	5.33
	4.71
	4.87

	Post EI: Gratitude
	4.70
	5.13
	3.83



Emotion-Induction Analysis. The same comparisons were run to test the effect of the manipulation of each variable (Happiness and Gratitude) for the emotion-induction period. These analyses controlled for the baseline differences described above by using the baseline variable as a covariate. The adjusted means for both emotions are shown in Table 1.

A contrast comparing the Happiness condition to the combined Neutral and Gratitude conditions, designed to examine the intended effects of the happiness manipulation, showed happiness levels to be marginally significantly elevated in the Happiness condition, relative to the other two conditions, t(115)=1.83, p=.07. No difference in happiness levels were found between the Gratitude and Neutral conditions, t(115)<1, ns. Thus, the pattern of means for the Happiness condition was largely consistent with the intended happiness manipulation, although not as strongly or as clearly as might have been desired. A similar contrast, comparing levels of reported gratitude in the Gratitude condition to those in the combined Neutral and Happiness conditions, tested the effectiveness of the gratitude manipulation. The adjusted means after controlling for baseline levels are reported in Table 1.  Results indicated that reports of gratitude were elevated in the Gratitude condition relative to both the Happiness and Neutral conditions combined, t(115)=2.63, p<.05. Participants in the Happiness condition as compared to the Neutral condition, also showed elevated responses of gratitude at a significant level, t(115) = 2.22, p<.05, indicating that both emotion conditions produced elevated levels of gratitude relative to the Neutral condition.  As indicated in the table, gratitude was highest in the Gratitude condition, but it also was substantially elevated in the Happiness condition.  Thus the effects of the gratitude manipulation were largely, but not entirely, consistent with the intended effects of this manipulation. 

Post-Stress-Induction Tests for Buffering Effects. In order to test for a “buffering effect”, analyses examined the ratings made following the stress induction, controlling for the ratings made following the emotion-induction (all variables) and following the baseline period (emotion ratings).  As noted above, the variables examined were those believed to most directly reflect the participant’s stress levels following the stress induction.


The first variable tested was Positive Affect, which was found to be marginally significantly higher in the Happiness and Gratitude conditions, compared to the Neutral condition, t(115)=1.83, p=.07. Adjusted mean values for each condition can be found in Table 2. Calmness levels were assessed, and results indicated that participants in the Happiness condition reported higher levels of Calmness compared to both Gratitude and Neutral conditions.  Specifically, although the contrast comparing the combined Happiness and Gratitude conditions to the control condition was not significant, t (113) = 1.46, p = .15, ns, the contrast comparing levels of calmness in the Happiness condition relative to the Gratitude condition was marginally significant, t(113) = 1.95, p = .05, and a follow-up contrast indicated that calmness was higher in the Happiness condition relative to the combined Gratitude and control conditions,  t(113)=2.42, p < .05. Analysis of Motivational Incongruence showed lower reports in both the Gratitude and Happiness conditions t(114)=2.04, p<.05 compared to the Neutral condition, with no significant difference observed between the Happiness and Gratitude conditions, t(114) =1.71, ns.. 

Similarly, tests on levels of Motivational Congruence showed a tendency, although not as strong, for higher reports of Congruence in the Happiness and Gratitude conditions compared to the Neutral condition t(114)=1.71, p=.09, with no significant effect was observed between the two Emotion conditions t(114)<1, ns. 

Analyses were also run on the variables of Social Anxiety, Motivational Relevance, Problem-Focused Coping Potential, and Emotion-Focused Coping Potential, but no significant differences among the conditions were observed for these variables. 

	Adjusted Means Post Stress-Induction: Table 2

	
	Happiness
	Gratitude
	Neutral

	Positive Affect
	3.29
	3.57
	3.00

	Calm
	3.96
	3.22
	3.10

	Incongruence
	5.22
	5.40
	6.09

	Congruence
	4.04
	3.98
	3.39


Discussion


The purpose of this study was to investigate the “buffering effects” of positive emotions against stress. The specific emotions used, Happiness and Gratitude, were compared against a Neutral control condition with which to compare the ability of an emotion-induction task to first, effectively manipulate the level of emotion reported by the participant, and second, to minimize the effects of a stress-induction task on the participant. 


Before the emotion manipulation, the initial baseline levels of gratitude and happiness were collected from the participants. An interesting finding upon analysis was that participants in the Happiness condition generally reported higher levels of Happiness than the other two conditions. Ideally, all three conditions would show equal levels of Happiness and Gratitude at the baseline, since there has not yet been any manipulation. Reasons why this was not the case can be speculated on, but no direct cause is known. It is possible that researchers who were not blind to the participant’s condition influenced the participant in some unconscious way, or, more likely, it is just coincidental. 

The first analysis of emotion-induction task data collected showed that the emotion-manipulation was marginally successful, with slightly elevated levels of each specific emotion that was analyzed (happiness and gratitude), directly following the emotion-induction task. To test for buffering, the emotion manipulation ratings of several specific variables were compared with their ratings following the stress-induction task. It was predicted that participants in the emotion conditions would report higher levels of positive emotion and appraisal compared to participants in the Neutral condition. This would be reflective of an overall effect of buffering. This effect was shown for feelings of  Calmness and Motivational Congruence. Slight effects, although only marginally statistically significant, were also found in Motivational Incongruence and Positive Affect.  


The effect of buffering was not demonstrated as strongly as anticipated, but there was some evidence that it did occur. Psychophysiological data was collected is still being analyzed, and could therefore provide further evidence of a buffering effect.  In Study 2, the hope was to once again demonstrate the buffering effect, but with more strength than was evident based on Study 1 results. We also hoped to further the understanding of the buffering capabilities of positive emotions by exploring emotion-specific tendencies toward different types of stressors.
STUDY 2


The goal of this study was to expand the knowledge of the buffering effect, by examining whether there may be emotion differentiation that may be associated with specific types of stressors. In Study 1, the goal was to demonstrate an overall Buffering Effect of positive emotions, using the emotion conditions Gratitude and Happiness against a Neutral control group. Study 2 will similarly have 2 emotion conditions, Pride and Gratitude, as well as a Neutral control group. A second stress condition will be added, incorporating an achievement stressor in addition to the social stressor condition (which will be similar to that used in Study 1). The purpose of this study is two-fold. The first is to demonstrate an overall buffering effect, with the emotion conditions showing less negative, and more positive, response to the stress manipulations than will be seen in the control group. The second goal is to test for emotion-specific effects towards the stressors. We would expect participants in the Pride condition to show a stronger buffering effect than both the Gratitude and Neutral conditions in the achievement stress condition, and alternatively for participants in the Gratitude condition to show a stronger buffering effect than the Pride and Neutral condition during the social stress condition. These predictions are based on the idea that Pride, an inward emotion, would buffer better against a self-focusing stressor, compared to Gratitude, an outward emotion, which would be a stronger buffer against a social threat.

Methods

Participants

The participants were 97 individuals (25 Males, 72 Females) between the ages of 18 and 25 years of age. The majority of these participants were undergraduate students at Vanderbilt University who signed up for the study using the psychology research sign-up system , SONA, and received either class research credit or $10 for participating. The participants were randomly assigned based to an emotion (Pride, Neutral, or Gratitude) and stressor condition (social or achievement) in a three by two factorial design.

Procedure

The procedure for Study 2 was very similar to that of Study 1. For both stress conditions, the participants began by being hooked up to the physiological monitoring equipment, and then were asked to relax for 10 minutes while the baseline measures were taken. Next, participants filled out the first set of mood surveys, assessing their baseline levels, and were then asked to complete the emotion-induction task, which was identical to that used in Study 1, except that the targeted emotions were pride and gratitude instead of happiness and gratitude. Following another set of surveys, evaluating the mood and appraisal levels after the emotion-induction, the participant was then introduced to the stress-induction task, which varied depending on which stress condition, achievment or social, they were assigned to. 

Stress-Induction. There were two different stress-induction conditions for this study, a social stressor condition and an achievement stressor condition. The social condition was similar to the “Feelings” task from Study 1. The participant was told that they would be video-recorded performing the song “Party in the USA,” by Miley Cyrus, in the Commons Student Center, in order to gather stimuli to be used in a future study on person perception. The participant was then shown an example video of a “previous participant” performing the song, after which they are asked to fill out a set of surveys designed to assess their anticipatory stress regarding the task. Next, the participant was given an opportunity to practice the song once in the lab, before going down to the Commons Student Center to perform. After they finished practicing, the participant was asked to fill out the 4th set of surveys, which served to gather their post-stress-induction ratings. Once finished with the surveys, the participant was informed that they would not actually be singing in the Commons.
 For the achievement stressor condition, the participant was told they would be participating in a problem-solving task. They are told they would be given 2 sets of math word problems to solve. The first, “practice” set included three easy problems, which they were given 5 minutes to solve with the expectation they should complete them. The second set of math problems included only two problems, both of which were extremely difficult to solve. The participant was given 10 minutes for the second set, with the expectation they would not be able to complete both problems. For both math problem sets, the problems were completed on the same computer that was used for the surveys, and the participants were given a calculator and scratch paper that they could use as necessary. The participant was informed at the outset of the task that the first set of problems would be less challenging than the second.  They were also told that the second set of problems had been taken from achievement tests, which universities use for math placement, and that students who solve these problems are also highly likely to be successful in their academics. They were also told prior to each set of the amount of time which they would have to complete the problems, and that most students finish before the time has expired. The participant was given a set of surveys to complete after each math problem set, the first of which assessed the anticipatory levels of mood and appraisal, and the second of which assessed the post-stress-induction levels of mood and appraisal. Upon completing the 4th set of surveys, the participant was informed that they were not actually expected to complete the second problem set.
Once the participant completed their assigned stress-induction task, they were asked to sit for another 10 minutes while their files were closed up. This is the “recovery” time, which allows them a chance to return to baseline levels. The participants were then asked to fill out a final set of surveys, after which they were debriefed and released.

Measures

Mood & Appraisal. The surveys used were administered online and were identical to those used in Study 1.  They were also spaced throughout the experiment in a manner similar to Study 1, in order to control for and monitor the effectiveness of the emotion-induction and stress-induction tasks. For the initial emotion manipulation check, the ratings taken from the mood survey for Pride and Gratitude were analyzed.  In testing for a buffering effect, the same variables of interest were examined as were used in Study 1. The alpha levels observed in this study for the multiple-item scales of Positive Affect and Social Anxiety, were .84 and .85, respectively.  

Psychophysiological Measures. The same psychophysiological measures were taken (skin conductance, temperature, and heart rate) as in Study 1. As with Study 1, these data are still being analyzed. 
Results
Analytic Overview. The data for Study 2 was analyzed using a conventional 2x3 factorial ANOVA design, except that the two degrees of freedom (df) associated with the three-level emotion manipulation were examined using two single df contrasts, rather than the 2 df omnibus test. The contrasts used in this study mirrored those used in Study 1, first comparing both emotion conditions with the control group (Pride & Gratitude vs. Neutral), and then comparing the two emotion conditions against each other (Pride vs. Gratitude).  A third contrast coded the standard stressor effect, by contrasting the three emotion-conditions within the achievement stressor condition with those within the social stressor condition.  The final two contrasts tested for emotion-manipulation by stressor interactions, by testing for the interaction of the two emotion-manipulation contrasts with the stressor condition one.

The results are divided similarly to those in Study 1. First, the overall effectiveness of the emotion manipulation task is analyzed, by examining the baseline levels of self-reported Pride and Gratitude across the experimental conditions. We would expect the baseline values to be similar across conditions.  Next the post-emotion induction levels of pride and gratitude were examined across conditions, controlling for baseline levels.  At this stage, we expected the Pride and Gratitude ratings to be elevated in the Pride and Gratitude conditions, respectively. 

The next focus was on testing for the buffering effect, and evaluating any emotion-specific differences between and across the stressor conditions. The variables of interest mirrored those from study 1 (Positive Affect, Calm, Motivational Incongruence, Motivational Congruence, Social Anxiety, Motivational Relevance, Problem-Focused Coping Potential, and Emotion-Focused Coping Potential).  In this study, we were able to test for buffering effects, both during an anticipatory stress phase, in which the participants had become familiar with what the stressor would involve (by watching the sample video for the social stressor, and by working the easy practice problems for the achievement stressor, but before engaging in the stressor task directly, that is by actually practicing the song in the social stressor condition, or by working the difficult problem in the achievement stressor condition), and after the stress-induction task had been completed.  Thus two sets of analyses are reported, one for the anticipatory stress phase and one for the post-stressor phase.  In the analyses of the anticipatory stress phase, the post-emotion induction levels (and for the emotions, baseline levels as well) of each variable were controlled for by entering them as covariates.  For the post-stressor phase, these covariates were retained, and the anticipatory stress levels of each variable were entered as well, in order to isolate the effects of the stressor task itself.

Manipulation Check

Baseline Analysis. Baseline levels of pride were assessed between groups using five contrasts to code the effects of the 2X3 ANOVA, as described above. No significant differences were observed for any of the five contrasts, indicating that participant’s reported levels of pride in each condition were quite similar, as was anticipated based on the random assignment to condition. The observed means for each condition can be found in Table 3. Baseline levels of gratitude indicated similar findings, with no significant differences observed for any of the five contrasts. 

	Observed Means for Baseline & Adjusted Means for the Post-Emotion Induction: Table 3

	
	Social Stress
	Achievement Stress

	
	Gratitude
	Pride
	Neutral
	Gratitude
	Pride
	Neutral

	Base: Gratitude
	4.67
	4.88
	4.31
	4.81
	5.33
	4.71

	Base: Pride
	3.13
	4.18
	3.06
	3.19
	3.27
	3.41

	Post EI: Gratitude
	6.45
	5.75
	4.94
	6.90
	5.49
	5.49

	Post EI: Pride
	3.74
	5.13
	3.50
	4.98
	6.04
	3.79



Emotion-Induction. Analysis of levels of pride and gratitude reported after the emotion-induction was used to check the effectiveness of the manipulation. Baseline levels were controlled for, by entering them as covariates in these analyses, the means adjusted for these covariates are reported in the table. Results showed that both the Pride and Gratitude conditions showed higher reported levels of pride than the Neutral condition t(88)=3.33, p<.01, and that overall, pride was elevated more in the Pride condition than in the Gratitude condition t(88)=2.58, p<.05.   Follow-up contrasts, designed to more directly test the intended effects of the pride manipulation indicated that pride was significantly elevated in the Pride conditions relative to the Gratitude and Neutral conditions combined, t(88) = 3.87, p < .001, and that Gratitude and Neutral conditions did not significantly differ, t(88) =1.55, p = .12.  Unexpectedly, as the different stress manipulations had not yet been introduced to the participants, pride was generally higher in the achievement stress conditions than in the social stress conditions, t(88) = 2.14, p < .05.  However, there were no significant stressor condition by emotion condition interactions. Thus, as shown in the adjusted means in Table 3, pride is higher in the Pride conditions than in either the Gratitude or Neutral Conditions across both stress conditions.  These results indicate that the overall manipulation of pride in the emotion-induction task was largely successful. 

Similar tests were done for to check the effectiveness of the emotion-induction task on manipulating gratitude ratings in each condition. As seen in the adjusted means in Table 3, gratitude levels were elevated in both stressor conditions for the Gratitude condition. Both emotion conditions, Pride and Gratitude combined, showed higher levels of gratitude compared to the Neutral condition t(90)=2.41, p<.05, and Gratitude was also higher than Pride when compared directly, t(90)=2.23, p<.05.  Follow-up contrasts designed to assess the intended effects of this manipulation indicated that gratitude was significantly elevated in the Gratitude conditions relative to the combined Pride and Neutral ones, t (88) =  3.22, p < .01.  In addition, neither the overall effect of the stressor task or the interactions of the emotion manipulation with the stress-induction task, were significant. Thus, gratitude was also successfully manipulated as intended.

 
Stress-Induction. Evidence of buffering would be reflected in the main effects of the emotion-manipulation. Overall, the combined Pride and Gratitude conditions would show less stress-reactivity, which would be shown through higher rates of Positive Affect, Motivational Congruence, Calmness, and Coping Potential, compared to the Neutral condition. Additionally, any emotion-specific interactions would be reflected by differences between the emotion conditions and the stressor manipulations. More specifically, we would predict that effects would be greater for the Pride condition in response to the achievement stressor, and greater for the Gratitude condition in response to the social stressor. 


However, analysis of each variable, both during the anticipatory stress period and in the post-stress period failed to reveal any evidence for a buffering effect.  That is, in no case was there a significant effect of emotion condition, nor, except for one variable, discussed below, were there any observed interactions between the emotion conditions and the stressor conditions.. 


As noted, one statistically significant interaction did emerge during the anticipatory stressor period.  It was for motivational relevance, which is an assessment of how important the participant was appraising his or her situation to be at the time.   The interaction of the contrast pitting the Pride and Gratitude conditions against each other with the stressor effect contrast was statistically significant, t(87) = 1.99, p = .05. This can be seen in the adjusted means, which show Motivational Relevance to be elevated in the Gratitude condition under the social stressor (M=5.37) as compared to the Pride condition under the social stressor (M-4.97), and conversely, Motivational Relevance was higher in the Pride condition under the achievement stressor (M=5.81) compared to the Gratitude condition under the achievement stressor (M=4.23).  This interaction may reflect the fact, which was the theoretical basis for our predictions of differential buffering effects across the stressors, that pride is more relevant to achievement contexts, whereas gratitude is more relevant to social contexts.  However, this differential relevance clearly did not yield differential buffering effects, and this interaction was no longer significant in the post-stressor period t(86) < 1, ns.


Although no effects consistent with a buffering effect were observed, there were several robust effects of the stressor manipulation, all of which indicated that participants found the social stressor condition to be considerably more stressful that the achievement stressor, particularly during the anticipatory phase.  During this phase, as can be seen by examining the adjusted means in Table 4, relative to the achievement stressor conditions, in the social stressor conditions, levels of Positive Affect, t (87) = 4.07, p < .001, Calmness, t (87) = 8.48, p < .001, Motivational Congruence, t (87) = 4.53, p < .001, Emotion-Focused Coping Potential, t (87) = 2.97, p < .01, and Problem-Focused Coping Potential, t(87) = 4.03  were all depressed, whereas levels of Social Anxiety, t (87) = 11.63, p < .001, and Motivational Incongruence, t (87) = 6.32, p < .001, were both elevated.

	Adjusted Means for Anticipatory Stress: Table 4

	
	Social Stress
	Achievement Stress

	
	Gratitude
	Pride
	Neutral
	Gratitude
	Pride
	Neutral

	Positive Affect
	3.73
	3.08
	3.19
	4.39
	4.63
	4.32

	Calmness
	2.78
	2.24
	2.05
	5.18
	5.46
	5.59

	Congruence
	3.35
	3.43
	3.72
	5.05
	5.72
	5.16

	Incongruence
	6.96
	6.35
	7.45
	4.31
	4.28
	3.89

	Motivational Relevance
	5.37
	4.97
	6.03
	4.24
	5.81
	4.79

	Social Anxiety
	5.60
	6.33
	6.05
	2.37
	2.27
	2.17

	Emotion-Focused CP
	5.81
	5.61
	6.51
	6.90
	7.47
	7.11

	Problem-Focused CP
	3.65
	3.83
	4.28
	5.36
	6.15
	5.29


As can be seen in Table 5, this difference persisted into the post-stress epoch for Positive Affect, t (84) = 2.71, p < .01.   However, the effect was no longer statistically significant in this epoch for calmness, t (84) = 1.23, ns, social anxiety, t (84) = 1.65, p = .11, motivational incongruence, t (85) < 1, ns, motivational congruence, t (85) < 1, ns, emotion-focused coping potential, t(85) = 1.06, ns, and problem-focused coping potential, t (85) = 1.51, p = .13.  Even for positive affect, the effects was somewhat smaller because being confronted by the difficult math problems appears to have increased the stressfulness of the achievement stressor, making it more comparable in this regard to the social stressor.

.

	Adjusted Means of Post- Stress-Induction: Table 5

	
	Social Stress
	Achievement Stress

	
	Gratitude
	Pride
	Neutral
	Gratitude
	Pride
	Neutral

	Positive Affect
	4.12
	3.21
	2.92
	3.64
	3.64
	3.78

	Calm
	2.35
	3.59
	2.35
	3.82
	3.16
	3.72

	Congruence
	3.49
	4.04
	3.25
	5.03
	5.09
	4.76

	Incongruence
	6.72
	6.39
	7.38
	5.42
	5.02
	5.48

	Motivational Relevance
	4.79
	5.00
	5.77
	4.55
	5.33
	5.04

	Social Anxiety
	6.05
	5.41
	5.70
	3.58
	3.47
	3.29

	Emotion-Focused CP
	6.21
	5.83
	6.50
	6.61
	6.58
	6.99

	Problem-Focused CP
	4.41
	4.15
	4.53
	5.16
	4.96
	5.07


Discussion

Study 2 had two main objectives. The first was to demonstrate an overall buffering effect, hopefully with more strength than was seen in Study 1. The second goal was to investigate any emotion-specific buffering effects towards different types of stressors. The positive emotion conditions chosen for this study were Pride and Gratitude, which were hypothesized to be interactive with the social and achievement stressor conditions that used. Since Pride is an inward emotion and is usually associated to self-esteem and a greater feeling of self-worth, we would expect that it would be more effective in buffering against the effects of failure, as experienced in the achievement condition. Gratitude, on the other hand, is an outward emotion and is associated with gaining reward from another person and would be most effective in buffering against social threat and embarrassment. Given this logic, Pride, within the achievement stressor condition and Gratitude, within social stressor condition should demonstrate the strongest buffering effects relative to their counter parts in the opposite stressor conditions (i.e., gratitude within the achievement stressor condition, and pride within the social stressor condition), where we expected to see weaker buffering, due to the hypothesized poorer “match” between the emotions and the stressors.   In addition, we anticipated that there would be evidence of at least some buffering in all four of these affective conditions relative to the Neutral control conditions, where due to the relative absence of positive emotion of any kind, buffering was not expected to occur.. 


Baseline means were more controlled for across conditions than in the previous study, and analysis of the emotion-induction tasks indicated that the manipulation was successful across emotion conditions at inducing participants into a more positive state relative to participants in the Neutral condition. Results also demonstrated the effectiveness of the stress-induction tasks, and they clearly demonstrated that the social stressor was particularly effective in eliciting stress. For almost every variable that was used in analysis of the anticipatory stress phase of the study, the social stress condition was reported with higher levels of stress and anxiety compared to the achievement condition. Post-Stress-Induction analysis, however, indicated that by the post-stress induction phase, the math task had also become quite effective in eliciting stress responses, such that by this phase of the experiment, both tasks had largely become equally “stressful,” 

Despite the effectiveness of the Emotion-manipulation and Stress-Induction tasks, the results of Study 2 did not provide evidence in support of the buffering hypothesis overall, or evidence of emotion-specific buffering, in particular. Tests for overall buffering showed no significant results across conditions, we well as no evidence for differential buffering effects between emotion and stress conditions. Emotion-condition interaction analyses showed one significant effect for Motivational Relevance in both the Gratitude and Pride conditions. The interactions showed higher levels of Motivational Relevance reported in the Pride condition under the achievement stressor, and higher levels of Motivational Relevance reported in the Gratitude conditions under the social stressor. These results suggest that pride may be especially relevant in achievement situations and gratitude in social ones, and this was an assumption that contributed the predictions of potential differential buffering effectiveness for these two emotions.  However, the differences in this variable do not correspond to differences in stress-response, and therefore do not speak directly to the buffering hypothesis. Thus, there is really no evidence in support of buffering in the results of this study reported here. 

The lack of significant results from Study 2 is unfortunate, and the results definitely raise questions about the robustness and generality of buffering effects, but, by themselves they do not rule out the possibility that buffering occurs.   First, Study 1 was able to demonstrate some effect of buffering, and it remains to be seen whether,  given proper methodological adjustments, these results can be replicated and strengthened. Second, the fact that the stress- induction procedures in this experiment were so powerful, it might actually have worked against us observing buffering in this study.  It is possible that the stress induction was so strong as to overwhelm buffering effects that would have been observed had the levels of stress involved not been so high.

Given these possibilities, although no solid emotion-specific effects were seen with relation to buffering in Study 2, further research may be able to explore this idea. The results for Motivational Relevance do suggest that pride and gratitude are differentially relevant to social vs. achievement situations, and if stressful conditions supporting buffering are found, it remains possible that the differential effects predicted by this study might still be observed. With regard to the present studies, it should be noted that the psychophysiological data collected from both studies is still being analyzed, and it is possible that these data might provide some support for buffering that was not picked up in the self-report data presented here.  

Some limitations of these studies include the total number of participants, which would ideally be expanded to include equal number of males and females for each condition, as well an overall increase of participants across groups, as to increase the power of the analyses. It may also be advised to have blind assignment to each emotion and, if relevant, stressor condition, to avoid any possible researcher bias towards the participant. 

Given our pool of participants were almost entirely on-campus University students, it was certainly a possibility that external validity may have been compromised by participants entering the experiment and already knowing the procedure. Although each participant was asked at the conclusion of the study to not release any information, this is still a possible source of error. Despite the possibility of this occurring, the stress-induction tasks still seemed to very effectively elicit  stressful responses from participants. 

As mentioned earlier, the use of positive emotions in the reduction of the psychophysiological effects of stress could be especially useful in individuals suffering from stress-related conditions such as hypertension or panic attacks. By locating specific types of positive emotions that could show the greatest effect at combating stress, it may allow the individual to target their therapy or treatment with activities that will elicit these positive emotions. This research could also prove useful in allowing people to target specific activities that will combat the types of stress that they most commonly encounter day to day, therefore helping to improve their overall quality of life.  The field of Positive emotions is still very much an untapped resource. For as much that is known regarding the effects of Negative Emotions and behavior, little investigation has been done to explore similar relationships in the positive field. Negative emotions seem to serve a more reactive purpose to events, each typically eliciting a specific action-tendency depending on the situation. Positive emotions, alternatively, show more cognitively activating effects, expanding and engaging an individual’s awareness and willingness to approach and participate in situations. Further exploring this ability and identifying other useful effects demonstrated by the induction of Positive emotions could serve many useful purposes, including insight into better stress and anxiety reduction and prevention, in addition to simply furthering a field whose potential has yet to be fully understood. 
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