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Highlights
· Positive appraisal style was manipulated during positive activity scheduling.
· Dampening appraisals led to decreases in positive, and increases in negative, affect.
· Dampening appraisals may therefore account for why activity scheduling can backfire. 





Abstract
(172 words)
The way individuals appraise positive emotions may modulate affective experience during positive activity scheduling. Individuals may either engage in dampening appraisals (e.g., think “this is too good to last”) or amplifying appraisals (e.g., think “I deserve this”). A cross-over randomized design was used to examine the consequences of these appraisal styles. Participants (N=43) rated positive affect (PA) and negative affect (NA) during four daily walks in pleasant locations, whilst following dampening, emotion-focus amplifying (focusing on how good one feels),  self-focus amplifying (focusing on positive self qualities), or control instructions. There was no difference between the two amplifying and control conditions, which all increased PA and reduced NA during the walks. However, the dampening condition significantly differed from all other conditions, reducing PA and increasing NA during the walk. Individual differences in anhedonia symptoms did not significantly moderate the pattern of findings. This evidence supports the view that dampening appraisals may be one mechanism driving anhedonia and may account for why positive activity scheduling can sometimes backfire when utilized in the clinic. 
 





Introduction
Emotion regulation can be defined as the variety of processes used to change the nature, frequency and intensity of emotion experience (Gross, 1998a, 2015). Historically there has been an emphasis on delineating the consequences of emotion regulation strategies that reduce negative affective experience. More recently, there has been an increasing interest in also characterizing the impact of strategies that aim to up-regulate positive affect  (Bryant, Chadwick, & Kluwe, 2011; Carl, Soskin, Kerns, & Barlow, 2013; Quoidbach, Mikolajczak, & Gross, 2015). Understanding the specific strategies that help to build positive emotions in appropriate contexts could increase levels of wellbeing in the general population and in mental health conditions characterized by reduced positive affect (anhedonia), including depression, social phobia and schizophrenia (Dunn, 2012; Dunn & Roberts, 2016; Kashdan, Weeks, & Savostyanova, 2011; Watson & Naragon-Gainey, 2010). 
The way in which individuals appraise their experience during potentially positive activities may impact on positive affect for better or for worse (so called ‘positive rumination’; Martin & Tesser, 1996). For example, if when individuals start to feel positive mood they focus on how the experience is too good to last, how they do not deserve it, and how bad things will follow, this is likely to reduce positive mood. If, on the other hand, individuals focus on how good the experience feels and how it relates to personal qualities, this is likely to enhance positive affect. The notion that appraisal style can influence wellbeing has also emerged in both the clinical and positive psychology literatures. In the clinical domain, cognitive therapy identifies ‘discounting the positives’ as a particular cognitive distortion that leads to the minimisation or dismissal of positive experiences (Beck, 1995). A central target of wellbeing therapy is to identify, target and ameliorate thoughts and beliefs that lead to premature termination of wellbeing experiences (Fava, 2016; Fava, Rafanelli, Cazarro, Conti, & Grandi, 1998). In the positive psychology domain, the tendency to engage in ‘kill-joy thinking’ has been proposed to stifle positive feelings in potential wellbeing-enhancing situations and this has been contrasted to the beneficial effects of savoring appraisals (Bryant et al., 2011; Bryant & Veroff, 2007). Similarly the tendency to fault find (defined as paying attention to the negative elements of otherwise positive situations) has been proposed to undermine positive emotion experience, in contrast to a range of savoring strategies (Quiodbach, Berry, Hansenne, & Mikolajczak, 2010). While the basic-science, clinical and positive psychology literatures all use different terms, they triangulate on broadly similar underlying theoretical constructs regarding positive appraisals. Henceforth, thoughts that blunt positive emotions will be referred to as ‘dampening’ appraisals and thoughts that enhance positive emotions will be referred to as ‘amplifying’ appraisals. 
If the above notions are correct, psychological treatments aiming to improve levels of positive affect in conditions characterized by anhedonia are likely to benefit from systematically transforming dampening appraisals to amplifying appraisals. However, before acting on this logic, it is first necessary that the hypothesised consequences of appraising positive emotion experience in different ways be empirically demonstrated. In the negative emotion regulation literature, a twofold approach has been taken to evaluate the consequences of different emotion regulation mechanisms. The first approach is to establish if the dispositional tendency to utilize a particular emotion regulation strategy is associated with changes in wellbeing or symptom measures, typically relying on questionnaire self-report measures. For example, the general tendency to utilize cognitive reappraisal has been associated with greater levels of positive and reduced levels of negative affect (Gross & John, 2003). Such an approach however cannot establish the causal status of each emotion regulation mechanism and moreover demonstrates effects on mood (long term patterns of affect, often not linked to a triggering event) rather than emotion (short term changes in affect, often linked to a triggering event). Therefore, the second approach is to manipulate use of the candidate emotion regulation strategy and to assess what impact this has on emotional reactivity during a mood induction. This has typically been done in controlled laboratory settings. For example, following instructions to reappraise when viewing a distressing film clip has been shown to reduce physiological responding, relative to an expression suppression condition (Gross, 1998b). Only once both streams of evidence are present should a particular form of emotion regulation be considered to have strong support (and therefore be considered as a mechanistic target in clinical interventions). 
There is now an accumulating body of evidence in the positive appraisal literature following the first approach (testing association using self-report and questionnaire methods). One of the earliest findings was that individuals low in self-esteem were more likely to dampen positive feelings when recalling positive memories and that the tendency to dampen during a positive event predicted lower mood the following day (studies 1 and 2; Wood, Heimpel, & Michela, 2003). These studies in part inspired the development of a self-report measure of positive appraisal style called the “Response to Positive Affect” scale (RPA; Feldman, Joormann, & Johnson, 2008), which was intended to capture ways in which individuals with mood disorders appraise positive emotion experience. The RPA consists of one factor measuring dampening appraisals and two factors measuring two distinct forms of amplifying appraisals. Emotion-focused amplifying involves focusing on how good one feels, whereas self-focused amplifying involves focusing on positive self-qualities. 
Links between RPA factors and symptom severity across a range of mood disorders have now been established. In general, greater dampening and lower levels of EF and SF appraisals are linked to increasing anxiety, depression and mania symptoms in cross sectional analyses  (e.g., Bijttebier, Raes, Vasey, & Feldman, 2012; Eisner, Johnson, & Carver, 2009; Feldman et al., 2008; Nelis, Holmes, & Raes, 2015; Raes, et al., 2014; Raes, Daems, Feldman, Johnson, & Van Gucht, 2009; Werner-Seidler, Banks, Dunn, & Moulds, 2013; Nelis et al., 2015; Gruber, Eidelman, Johnson, Bailey, & Harvey, 2011; Johnson, McKenzie, & McMurrich, 2008). A handful of studies have utilized prospective designs to show that increased dampening at time-one can predict increased symptoms at time-two, even when controlling for time-one symptoms (Gilbert, Nolen-Hoeksema, & Gruber, 2013; Raes et al., 2014; Raes, Smets, Nelis, & Schoofs, 2012; although see null results in Bijttebeir et al., 2012 and Nelis et al., 2015). The two amplifying factors generally do not significantly predict subsequent symptom severity in prospective analyses (Gilbert et al., 2013; Nelis et al., 2015; Raes et al., 2012; Raes et al., 2014). While prospective designs cannot definitively establish causality because they do not control for possible confounder variables, these findings are broadly consistent with the view that the increased tendency to dampen and reduced tendency to amplify worsens mood disorder symptom severity. 
It is important to note that the above findings link positive appraisal style to global symptom severity rather than anhedonia symptoms in particular. As far as we are aware, only two of the above studies also looked at anhedonia specifically, using the Mood and Anxiety Symptom Questionnaire (MASQ; Watson & Clark, 1991) to measure anhedonia. A multi-study paper by Werner-Seidler et al. (2013) found anhedonia was robustly linked to positive appraisal style. In a sample of undergraduate students, greater anhedonia on the MASQ was associated with greater levels of dampening and reduced levels of the two amplifying strategies. These effects largely held when controlling for other symptoms of depression (the MASQ general distress and anxious arousal dimensions). In a community sample including individuals who were never depressed, previously depressed, and currently depressed, these effects were largely replicated. Greater anhedonic symptoms were related to increased levels of dampening and reduced levels of amplifying, and the dampening and emotion-focus amplifying relationship held when controlling for other MASQ symptom dimensions. In slight contrast, Nelis et al. (2015) found that greater dampening was cross-sectionally related to greater anhedonia symptoms on the MASQ in a large community sample, but that this effect did not hold when controlling for global depression severity. In prospective analyses, reduced self-focus amplifying (but not levels of emotion-focus amplifying or dampening) at time-one predicted anhedonia symptoms at time-two (Nelis et al., 2015). 
Overall, data from correlational studies suggests there is reasonable but not overwhelming support for the claim that trait levels of dampening and amplifying appraisals are linked to symptom severity generally (and anhedonia specifically).  
As discussed above, the second strand of evidence required to establish an emotion regulation mechanism as a target for treatment is to show that manipulating it alters affective experience. As far as we are aware, there have been no studies to date that manipulate use of different positive appraisals and examine the affective consequences that follow during a positive mood induction. One study examined whether the trait tendency to utilize emotion-focus, self-focus and dampening appraisals was related to reactivity to a positive mood induction (thinking about completion of a positive future goal) in individuals with major depressive disorder or bipolar disorder (Gilbert et al., 2013). Greater levels of trait emotion-focus and self-focus were related to greater subjective positive affect experience during the mood induction in both patient groups, but contrary to predictions levels of dampening were not associated with reactivity in either sample. However, as appraisal style was not manipulated in this study, it is not possible to make any strong inferences from these data.  Moreover, there is unlikely to be a perfect correspondence between the trait tendency to use dampening appraisals and the use of those appraisals in the moment during the experimental mood induction. It may therefore have been more sensitive to use a state rather than a trait measure of dampening.
In summary, the existing literature shows relatively robust associations of greater mood disorder symptoms with both elevated use of dampening, and reduced use of amplifying, appraisals. However, there is a dearth of evidence showing that increased dampening and reduced amplifying drives reduced positive affect (anhedonia) in these conditions. Therefore, the utilization of treatment techniques that target these positive appraisals is running ahead of the data and there is now a need to gather more empirical evidence. 
The primary objective of the present study is therefore to evaluate the short-term emotional consequences of engaging in different forms of appraisal in response to positive affect experience. It is first necessary to consider the optimal methodological approach to fulfil this aim. A majority of manipulation studies in the broader emotion regulation field to date have been conducted using laboratory methods which, while offering good experimental control, lack ecological validity. For instance, the prototypical example is to view a distressing video clip and to follow particular emotion regulation instructions while doing so (Gross, 1998a). Viewing a distressing film clip is clearly not the same as undergoing a distressing experience first-hand. The advent of smartphone applications now makes it possible to manipulate how individuals are processing material and to rate the affective consequences of doing so whilst participants go about their everyday lives (effectively a form of event contingent experience sampling). For example, in the positive emotion regulation domain individuals could be asked to schedule positive activities (a routine task used in many therapeutic approaches). Whilst completing these activities, audio prompts could be used to encourage a particular style of emotion regulation and participants could rate their affective experience. Such an approach offers a much higher degree of ecological validity than conventional laboratory methods and also has the potential for more rapid clinical translation by harnessing such technology.
Moreover, the majority of manipulation studies to date have relied on between-subjects designs, whereby participants view a mood induction whilst being randomized to one of a number of emotion regulation conditions. Such approaches can lack sensitivity where there may be considerable individual differences in the response to the mood induction itself, which may obstruct any effect of the emotion regulation intervention. Within-subject designs may therefore be more able to detect subtle effects. Such within-subject approaches are hard to implement in the laboratory, because of both time constraints and potential interference between conditions (instructions during the first condition contaminate processing in the second condition). Smartphone applications can again be helpful here, as individuals can be instructed to complete activities in their everyday lives that are spaced sufficiently far apart to minimize interference. Indeed, it is possible in principal to conduct full crossover randomised controlled designs, where each individual completes every experimental condition separated by a washout period (see Mills et al., 2009 for an overview). Crossover designs have a high degree of power and so minimize sample size requirements, making it a resource-efficient approach to follow. Such designs are particularly well suited to emotion regulation research, where the effects of the manipulations are short-lived and reversible. 
It is also important to rate changes in negative affect (NA) as well as positive affect (PA) during these manipulation designs. It is increasingly recognised that positive mood inductions, in addition to bolstering PA, can be used as a form of negative mood repair (Joormann, Siemer & Gotlib, 2007; Werner-Seidler & Moulds, 2012). It is plausible that dampening appraisals would minimise, and amplifying appraisals would maximise, the extent of this negative mood repair but this has yet to be empirically established.
Taking into account these design issues, in the present study we therefore decided to examine the consequences of manipulating positive appraisal style on affective experience during positive activity scheduling. We developed a bespoke smartphone application to implement a crossover randomized controlled trial design. The application instructed participants to utilize different appraisal styles while completing everyday positive activities, whilst also taking ratings of affective experience before and during each activity. All participants completed one activity per day where they were randomized to follow either dampening, emotion-focus, self-focus or control prompts. To minimize heterogeneity within and between participants regarding the activities they completed, it was specified that each activity should be a walk in a pleasant location lasting approximately fifteen minutes. Walks have been demonstrated to reliably increase positive affect, including in depressed populations (Mata, Thompson, Jaeggi, Buschkuehl, Jonides & Gotlib, 2012). This may in part relate to the beneficial effects on mood of physical exercise (see meta-analysis by Reed & Buck, 2009) and engaging with nature (e.g., Gotink, Hermans, Geschwind, De Nooik, De Groot & Speckens, 2016). Walks are also likely to be easily completed by participants. The use of walks in this way has some parallels to activity scheduling exercises used in a variety of therapeutic approaches, although it differs by specifying a particular task for individuals to complete (rather than allowing them to select personalized activities that match their own interests and preferences) and using this approach with a non-clinical population. Change in participant levels of PA and NA were measured from a baseline phase immediately before each walk to the end of the walk.
We made the following a priori predictions about the pattern of findings that would emerge. We expected that the control condition would serve as a positive mood induction in its own right, so would increase PA and lower NA (Hypothesis One). Further, we anticipated that both amplifying conditions would enhance the potency of the walk as a positive mood induction, so would lead to a greater increase in PA (Hypothesis Two) and a greater decrease in NA (Hypothesis Three), relative to the control condition. We had competing predictions about the potential impact of dampening appraisals. A more moderate prediction was that the dampening condition would reduce the efficacy of the walk as a positive mood induction, so would produce a smaller increase in PA (Hypothesis Four a) and a smaller decrease in NA (Hypothesis Five b), relative to the control condition. A stronger prediction was that the dampening condition would reverse the effect of the walk as a positive mood induction, leading to a decrease in PA (Hypothesis Four b) and an increase in NA (Hypothesis Five b). In other words, we examined whether dampening appraisals simply diminished the mood gains associated with positive activities or instead turned a potentially positive activity into an aversive experience. Exploratory analyses were also conducted to assess whether individual difference in baseline anhedonia symptom severity moderated response to each condition. 



Method

Participants

Sixty-three adult participants were initially recruited from the University of Exeter population via online advertisements, e-mails and posters. Participants were required to be between the ages of 18 and 65, to have sufficient understanding of the English language to complete study measures, and to be able to engage in the walking exercises. All participants were requested to complete all four experimental conditions (control, dampening, emotion-focus [EF] and self-focus [SF]) in random order (a cross-over randomised controlled trial design). To encourage participation, volunteers were either given two course credits (for University of Exeter first year students) or a £5 honorarium. Of the 63 participants initially recruited, 43 went on to complete the study. Of the remaining 20 participants, 15 did not complete all walks, one withdrew from the experiment, and four were significantly depressed at intake so were advised not to take part (see Materials section for details of the depression screening procedure). Participants gave written, informed consent and the study was approved by the local university ethics committee. The research was carried out in accordance with the World Medical Association Declaration of Helsinki. 

Materials

The National Adult Reading Test (NART; Nelson, 1982) was given to index intelligence. Participants were asked to read out loud 50 irregularly pronounced words, with the researcher comparing this to the correct phonetic pronunciation and marking if they made any errors. This approximation of vocabulary size was then used to estimate full scale IQ. The Mood and Anxiety Symptom Questionnaire (MASQ; Watson & Clark, 1991) is a 62-item measure that required participants to rate from 1 (not at all) to 5 (extremely) how much they have felt the way described over the past week. We focused on the 22 items that measure depression-specific anhedonia symptoms (MASQ-AD), such as “felt like nothing was very enjoyable”. The scale reliability was adequate in the current sample (Cronbach’s α = .916). The remaining items index anxiety-specific hyper-arousal symptoms and general distress symptoms common to both anxiety and depression. These other items are not of primary interest in the present study. 
The dampening manipulation is hypothesized to have potentially adverse effects on mood. While a variety of experimental manipulations have been reported in the literature that increase negative and decrease positive affect, these are typically conducted (at least in the first instance when the potency and duration of the manipulation is being established) in a controlled laboratory environment where it is possible to monitor and respond to any marked adverse reaction. Given that the study utilised a smartphone application in a real world environment, this meant we could not monitor or respond to changes in mood during the manipulation. Therefore, participants with clinically significant levels of depression, who may show a more significant and longer lasting adverse reaction to the manipulation, were excluded. Beck’s Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) was used to screen for depression. The BDI-II is a 21-item questionnaire that assesses cognitive, affective and somatic depression symptoms over the past two weeks, on a 4-point scale from 0 (no symptoms) to 3 (severe symptoms). Individuals scoring =>15 were excluded from the study. Scale reliability was adequate in the current sample (Cronbach’s α = .796). 



Smartphone application

A bespoke (Android) smartphone application was developed for the purposes of the experiment to guide participants through the completion of four everyday positive walks. Each walk was completed on an alternate day following a different set of guided audio prompts to manipulate the appraisal style (dampening, self-focus, emotion-focus, or control). The application randomly allocated each of the four walks to one of these conditions. The application also enabled participants to rate their mood before and during each walk and their use of each positive appraisal style during each walk. 
Participants attended a 45-minute lab session with the experimenter to identify a time and location to complete four walks (each was 15 minutes in duration, and participants would complete one per day over the following four days). Participants were instructed by the experimenter to leave at least twelve hours (and to ensure that they had a night’s sleep) between walks to minimise contamination between the conditions. Details of these walks were entered into the application running on a university owned smartphone (loaned to each participant for the duration of the experiment). Participants were instructed to go on each walk alone, to take the smartphone with them, and to wear a pair of headphones plugged into the smartphone to follow the application instructions. If they did not own headphones, a pair was loaned to them. A piloting phase was used to refine and debug the application before this study commenced.
For each walk, the application sounded an alarm to notify participants to prepare for the activity 15 minutes before the time scheduled. Participants were asked to confirm their readiness to complete the walk or to postpone the walk for 30 minutes (up to two times per walk). 
Immediately before the scheduled start time of each walk, participants were asked to rate their baseline mood. A modified form of the Positive and Negative Affect Schedule (PANAS; Watson, Clark & Tellegen, 1988) was used to index mood. The standard PANAS predominantly samples from high arousal affective terms and neglects low arousal affective terms (e.g. see discussion in Feldman-Barrett & Russell, 1998). Given that the walking task used in the present study is unlikely to induce high arousal, we chose modified PANAS items to equally sample from the high and low arousal domains for both PA and NA. Participants rated the extent to which four positive adjectives (excited, relaxed, elated and contented) and four negative adjectives (tense, sad, upset and bored) described their mood on average over the five minutes prior to the walk. Responses were made on a visual analogue sliding scale from 1 (not at all) to 100 (extremely/very much so). The positive and negative adjective ratings were averaged to generate separate positive affect (PA) and negative affect (NA) scores (Cronbach’s α = .787 for PA, and .614 for NA, in the control condition).
Participants then completed each walk. A sound file, played through the headphones, was used to manipulate the way that participants thought about any positive emotion experience during each walk. The individual dampening, emotion-focus and self-focus items of the RPA questionnaire were modified to a present tense, state form. Every 45 seconds, the sound file played (in a fixed random order) an adapted statement from the relevant RPA factor for that condition. For example, the dampening condition contained statements such as: “think ‘this is too good to be true’”, the EF condition contained statements such as “think about how happy you feel” and the SF condition contained statements such as “think ‘I am living up to my potential’”. Instructions provided to participants were as follows: “You are now going to hear a number of statements, please try to think about your experience in these ways. Each statement will be read once and will then be followed by about 45 sections of silence. During those 45 seconds we want you to try to think about your experience in the way that the statement describes”. Participants in the control condition also listened to a statement every 45 seconds; the first of these statements simply said, “Please now complete the walk” and all subsequent statements said, “Please continue with the walk”.
After each walk, participants completed the mood ratings as described above, this time judging average experience over the 15-minute walk. At this time participants were also asked to assess the degree to which they had used dampening, emotion-focus and self-focus appraisals on average during each walk. We devised three single items indexing each appraisal style that included examples of the RPA statements to measure this. Appraisal ratings were made on slider scales from 1 (not at all) to 100 (extremely/very much so). Due to the single item nature of these scales, it was not possible to assess their reliability.
We additionally gave participants a paper rating sheet to provide further information about each walk (e.g. weather, and any unexpected occurrences). We inspected this to examine if anything may have turned the walk into an unpleasant event (e.g. sudden rain storm, unexpected accident) which would provide a case for excluding these data. It was not necessary to exclude any data on that basis. For the full script of instructions participants viewed, see the Supporting Online Materials.

Procedure

Participants gave written informed consent and demographic and clinical details were recorded. The experimenter followed a series of prompts from a topic guide to ask about age, gender, ethnicity, occupation, current mental health history, previous mental health history, and use of psychotropic medication. The NART was then conducted, and the MASQ and BDI-II were administered. Participants were then supported by the experimenter to identify and schedule four pleasant walks and were instructed in how to use the application and smartphone handset. The first walk was scheduled either on the day of the lab session or the following day, depending on participant preference, and all subsequent walks were one day apart. Once participants had completed all four walks they returned to the laboratory to be debriefed and to return the smartphone. 

Results

Alpha was set to 0.05, and all statistical tests were two-tailed. The same Analysis of Variance (ANOVA) model was used throughout the analyses. Each time repeated measures ANOVAs were employed, with condition (control, dampening, EF and SF) as the within-subjects independent variable, and the dependent variable (DV) changing. In the manipulation check, appraisals (dampening, EF and SF) were the DVs. In the primary analyses, baseline PA and NA followed by simple change in PA and NA (subtracting affect during each baseline rest period from affect during each walk) were the DVs. In each case the DVs were tested in separate ANOVAs. Violations to the sphericity assumption were examined based on whether Mauchly’s test was significant. Where there were violations, the Huynh-Feldt correction was reported. Where there was a significant main effect of condition, these were resolved using pair-wise comparisons. 

Preliminary analyses
	We first explored the demographic and clinical characteristic of the participants. 
The final sample had a mean age of 22 years (SD = 5.05, range = 18 to 47) and their NART estimated IQ fell in the normal range (M = 111.46, SD = 5.18, range = 94.80 to 122.19). Participants were predominantly female (29; 67%) and of Caucasian ethnicity (35; 81%). The sample were all undergraduate students at the University of Exeter, apart from one participant who was an HR manager currently completing a diploma course. There was a broad spread of anhedonia severity (MASQ-AD M = 53.07, SD = 11.53; range = 31-86), comparable to previously published research (Dunn et al., 2010), which means there was sufficient range to conduct anhedonia moderation analyses. As participants in the clinical range on the BDI-II were excluded, depression symptoms were in the minimal range (M = 5.23, SD = 4.29, range = 0-14). Two participants described current mental-health difficulties (both anxiety) and five participants described past-mental health difficulties (two depression, one anxiety, two anxiety and depression), although these diagnoses were not confirmed by structured clinical interview. Three participants were taking psychotropic medication (one sertaline, one citalopram, one amitryptaline)1. 
	We next assessed whether the appraisal style manipulation successfully altered use of EF, SF and dampening appraisals. Figure 1 plots reported use of dampening, emotion-focus and self-focus in each condition. Dampening ratings differed significantly between conditions, F(1.81, 76.06) = 49.64, p < .001, ηp2 = .542 (Huynh-Feldt correction applied). Post-hoc pair-wise comparisons  revealed that dampening appraisals were significantly greater in the dampening condition, relative to all other conditions, ps < .001, Cohen’s ds >1.09). The other three conditions (EF, SF and control) did not significantly differ from one another on dampening appraisals, ps > .292, ds < 0.15. Emotion-focus ratings also significantly differed between conditions, F(2.50, 104.93) = 20.69, p < .001, ηp2 = .330 (Huynh-Feldt correction applied). Posthoc pair-wise comparisons revealed that the EF and SF conditions led to greater emotion-focus appraisals than the control and dampening conditions, ps < .030, ds> 0.34. Those in the dampening condition reported fewer emotion-focus appraisals than the control condition, p < .001, d= 0.64. The EF and SF conditions did not significantly differ from one another, p = .206, d=0.20. There was also a significant difference between conditions for self-focus appraisals, F(3, 126) = 25.40, p < .001, ηp2 = .377. Post-hoc pair-wise comparisons demonstrated that the SF and EF conditions both had greater self-focus appraisals than the control and dampening conditions, ps < .001, ds>0.60, and the SF condition had greater self-focus appraisals than the EF condition, p = .006, d=0.44. The dampening condition resulted in fewer self-focus appraisals than the control condition at the level of a strong non-significant trend, p = .050, d=0.31. 
In summary, the dampening manipulation successfully increased use of dampening as intended, but also lowered use of emotion-focus and self-focus appraisals (relative to the control condition). The EF manipulation increased used of emotion-focus appraisals as intended but also increased use of self-focus appraisals, while the SF manipulation increased use of self-focus appraisals as intended but also increased use of emotion-focus appraisals (both relative to the control condition).

Primary Analyses
We next examined the consequences of manipulating appraisal style on emotion experience. Table 1 reports mean PA and NA ratings during the baseline and walk phase for each condition separately. Repeated measures ANOVAs found there were no significant differences between conditions for baseline PA, F(3, 126) = 1.01, p = .391, ηp2 = .023, or NA, F<1. This means that change scores in PA and NA from baseline to the walk phase were not confounded by differences between conditions at baseline. Supporting Hypothesis One, PA significantly increased, t(42) = 5.01, p<.001, d= 0.764, and NA significantly decreased, t(42)=3.21, p<.01, d=0.490, from baseline to post-walk rating during the control condition. Out of the final sample of 43 participants, 35 reported an increase in PA and 31 reported a decrease in NA during the control walk. This indicates that the walking task was a successful positive mood induction. 
Figure 2 plots PA and Figure 3 plots NA simple change from baseline to the walk in each condition.  A repeated measures ANOVA revealed a significant difference in PA change between conditions, F(3, 126) = 26.95, p < .001, ηp2 = .391. Post-hoc pair-wise comparisons revealed that here was no difference in PA change between the EF and SF conditions, p = .261, d=0.17. The increase in PA in the control condition did not significantly differ from the increase in EF, p = .782, d=0.04, or SF, p = .384, d=0.13, conditions, failing to support Hypothesis Two.   PA change in the dampening condition was significantly lower than in all other conditions, ps <.001, ds>0.90. To differentiate the direction and magnitude of the effect of the impact of dampening on PA, paired sample t-tests examined if levels of PA increased or decreased from the baseline to the post walk rating in the dampening conditions. Levels of PA significantly decreased, t(42)=5.20, p<.001, d=0.793, which suggests that dampening appraisals turned the walk into an actively aversive experience, rather than merely reduce the PA associated with the experience (supporting Hypothesis Four b).
A significant difference in NA change between conditions was also found, F(3, 126) = 15.81, p < .001, ηp2 = .273. Post-hoc pair-wise comparisons revealed that there was no difference in NA change between the EF and SF conditions, p = .185, d=0.21. The decrease in NA in the control condition did not significantly differ from the EF, p = .787, d=0.04, and SF, p =.368, d=0.14, conditions, failing to support Hypothesis Three. As predicted, NA change in the dampening condition significantly differed from all other conditions, ps < .001, ds>0.63. A paired sample t-test showed that levels of NA significantly increased from baseline to post walk in the dampening condition, t(42)=3.73, p=.001, d=0.569, which suggests that the walk has been turned into an aversive experience when following dampening appraisals (supporting Hypothesis Five b). 


Secondary Analyses
Given that the dampening condition both increased dampening appraisals and decreased emotion-focus and self-focus appraisals, and that a significant difference in affect reactivity was only detected in the dampening condition, we ran additional post-hoc correlational analyses to examine which of the appraisal styles was most clearly related to mood change in the dampening condition. The change in each appraisal style use, PA change and NA change from the control condition to the dampening condition was calculated, and these were correlated with each other. We focused on the response to the dampening condition relative to the control condition because this provides the purest measure of the impact of the experimental appraisal manipulation, over and above any individual differences between participants in their emotional reactivity to the walking task. Given that the variables were non-normal and could not be corrected with transformation, the results of Spearman’s rank correlation coefficients are reported. A greater increase in dampening appraisals was correlated with a greater reduction in PA, r = -.50, p = .001, and a greater increase in NA, r = .50, p = .001. Change in emotion-focus appraisals was not significantly related to either PA change, r = .29, p = .057, or NA change, r = -.30, p = .050. Similarly, change in self-focus appraisals was not related to either PA change, r = .04, p = .814, or NA change, r = -.03, p = .856. Overall, this pattern of findings suggests that it is change in dampening appraisals, rather than change in emotion-focus and self-focus appraisals, that is most strongly associated with affect change in the dampening condition.  
We also examined in exploratory analyses whether anhedonia symptom severity influenced the pattern of findings. First, how anhedonia related to spontaneous use of each appraisal style in the control condition was assessed (using Spearman’s rank correlation co-efficient). Individuals with greater anhedonia reported making less spontaneous use of emotion-focus, r=-.33, p=.029, and self-focus, r=-.33, p=.029, appraisals. However, anhedonia severity was not significantly related to spontaneous levels of dampening, r=-.07, p=.65. 
Second, exploratory analyses assessed if baseline anhedonia symptom severity moderated the effects of the experimental manipulations, repeating the key PA and NA analyses when additionally including (mean centred) MASQ-AD score as continuous covariate. A main effect of MASQ-AD indicates that symptom severity changes overall response to the events, whereas an interaction between MASQ-AD and condition indicates that the relationship between symptom severity and response to the event varies as a function of condition. We analyse MASQ-AD as a moderator (and not the MASQ anxious arousal or general distress factors) given that the primary focus of the study was on anhedonia specifically rather than anxiety and depression symptom severity more generally. 
For PA, there was a main effect of anhedonia severity at the level of a non-significant trend, F(1,41) = 3.56, p = .066, ηp2 = .080, with more anhedonic individuals showing a smaller PA increase across the positive activities. There was no interaction between anhedonia and condition, F<1. There was no main effect of anhedonia severity on NA change, F<1, but there was an interaction between anhedonia and condition at the level of a non-significant trend, F(3,123) = 2.42, p = .069, ηp2 = .056. To resolve this interaction, we correlated anhedonia severity with NA change ratings in each condition separately. Greater anhedonia was associated with a significantly smaller decrease in NA in the SF condition, r = .33, p = .032, and a smaller decrease in the EF condition at the level of a non-significant trend, r = .27, p = .081. In contrast, greater anhedonia was not significantly related to NA change during the dampening condition, r = -.12, p = .448, or the control condition, r = -.14, p = .373. In other words, individuals with greater levels of anhedonia benefit less from amplifying appraisals during positive activities in terms of negative mood reductions2. 

Discussion

The present study evaluated the short term emotional consequences of engaging in different forms of appraisal in response to positive affective experience. Dampening, emotion-focus amplifying, and self-focus amplifying appraisals were induced during positive activity scheduling (completing a series of walks in a pleasant location) using a bespoke smartphone application in an adult sample. 
[bookmark: _GoBack]	The walking activity successfully increased PA and decreased NA from baseline to post-walk in the control condition. This suggests that the walks served as a positive mood induction, supporting Hypothesis One. This finding is consistent with previous findings that walking increases positive emotion experience (Mata et al., 2012). Manipulation checks confirmed that the dampening induction successfully increased dampening appraisals and that the amplifying inductions successfully increased emotion-focus and self-focus appraisals (although it was not possible to fully differentiate between the emotion-focus and self-focus conditions). Crossover contamination between conditions was unlikely to be a factor in this study for two reasons: first, because activities were scheduled on different days of the week, and second, because baseline mood prior to each walk did not significantly differ between conditions. 
Hypotheses Two and Three were not supported, as neither the EF nor the SF condition increased PA or decreased NA reactivity, relative to the control condition. In other words, all three conditions led to a comparable increase in PA and decrease in NA from baseline to post-walk. As expected, dampening instructions resulted in blunted PA, compared to the no-instruction control condition (and indeed compared to the EF and SF amplifying conditions). The walk in the dampening condition led to a decrease in PA from baseline to post-walk, compared to an increase from baseline to post-walk reported in the other three conditions (offering support for the strong version of Hypothesis Four). As predicted, dampening instructions led to amplified NA relative to the control condition (and the two amplifying conditions). In the dampening condition, there was an increase in NA from baseline to post-walk, which compared to a reduction in NA from baseline to post-walk in the other three conditions (supporting the strong version of Hypothesis Five). 
As the dampening condition not only increased dampening appraisals but also reduced emotion-focus and self-focus appraisals, additional exploratory analyses were conducted to assess which of these were most clearly linked to affective change in that condition. Greater reported use of dampening appraisals was significantly associated with greater reduction in PA and increase in NA from baseline to post-walk. Use of emotion-focus and self-focus appraisals were not significantly related to PA or NA change. This suggests that it is the increase in dampening appraisals, rather than the decrease in emotion-focus and self-focus appraisals, that is driving the results observed in the dampening condition. 
Findings from the moderation analyses revealed no significant main or interactive effect of anhedonia severity on PA change during the walks. Similarly, there was no significant main effect of anhedonia severity, but there was a non-significant trend for an anhedonia severity by condition interaction, for NA change.  Post-hoc analyses indicated that more anhedonic individuals showed a significantly smaller decrease in NA during the SF (but no other) condition . Given that the main interaction effect was only trend significant, this effect needs to be interpreted cautiously and requires replication. 
Taken together, these findings provide convincing evidence that dampening appraisals alter positive and negative emotion experience during positive activities. Specifically, it is not just that the activities become less effective at increasing PA and decreasing NA. Instead, positive activities can become actively aversive experiences, leading to a decrease in PA and an increase in NA. Greater use of dampening appraisals has been reliably associated with depression (e.g., Feldman et al., 2008; Raes et al., 2009, Raes et al., 2012), anxiety disorders (Eisner et al., 2009), and bipolar disorder (Gruber et al., 2011; Johnson et al., 2008). While the direction of the relationship between symptom severity and appraisal style cannot be inferred from these association studies, dampening appraisals nevertheless now represent a credible candidate mechanism driving reduced PA (anhedonia) and/or increased NA trans-diagnostically. Moreover, the elevated use of dampening appraisals may potentially account for a paradoxical finding that depressed individuals show an increase in negative emotions like sadness when processing positive stimuli in the laboratory (e.g., Dunn, Dalgleish, Lawrence, Cusack, & Ogilvie, 2004; Rottenberg, Kasch, Gross, & Gotlib, 2002). For example, an individual may feel sad during a positive activity if they think this is too good to last or compare it unfavourably to an ideal standard. Further, the greater use of dampening appraisals may also partly explain why depressed individuals are less able to use positive mood inductions (like positive autobiographical memory recall) to repair negative mood at times of stress (Joorman et al., 2007; Werner-Seidler & Moulds, 2012).
The present results do not support the claim that amplifying appraisals can enhance positive emotion experience. Although the amplifying instructions successfully increased use of emotion-focus and self-focus appraisals, this did not significantly alter either PA or NA reactivity during the walks. At face value, this suggests that dampening appraisals are a more potent positive emotion regulation mechanism than amplifying appraisals. However, before accepting this conclusion it is important to consider whether the predominantly non-clinical sample used in this study may have naturally tended to make use of emotion-focus and self-focus appraisals and to have avoided the use of dampening appraisals. If so, this could mean that the EF and SF manipulations had less chance of making a marked difference on emotion, as participants were already closer to ceiling. Consistent with this view point, participants in the control condition rated spontaneous use of dampening at 10, whereas emotion-focus was rated at 45 and self-focus at 30 (on a 100 point scale from 0 not at all to 100 extremely). Dampening increased by approximately 30 points in the dampening condition (relative to the control condition), whereas emotion-focus only increased by approximately 10 points and self-focus by 20 points in the two amplifying conditions. Therefore, the two amplifying conditions may have not significantly altered affective experience because they induced less of an appraisal style shift than the dampening condition. However, this explanation cannot fully account for the observed results. In particular, if this line of reasoning is correct, more anhedonic individuals should have benefited to a greater extent from following emotion-focus and self-focus appraisal instructions (as their spontaneous use of amplifying appraisals was lower). However, anhedonia severity was not significantly related to PA change and was associated with less NA reduction at the level of a non-significant trend during the two amplifying conditions (relative to the control condition). In other words, more anhedonic individuals gained less benefit from utilizing emotion-focus and self-focus instructions even though their levels of amplifying appraisals were further from ceiling in the control condition. 
The finding that dampening had stronger effects than amplifying on affective experience is consistent with previous cross-sectional and prospective questionnaire research, where trait dampening is more strongly and reliably linked than trait amplifying to symptom levels (e.g., Feldman et al., 2008; Raes et al., 2009; Eisner et al., 2009; Raes et al., 2012; Nelis et al., 2015) and self-esteem (Wood, Heimpel & Michela, 2003).
	The present data also speak to three other key theoretical issues. First, Gross’s influential process model of emotion regulation originally conceptualised cognitive change (i.e. appraisal) as a form of antecedent emotion regulation (Gross, 1998a and b), a strategy deployed before an emotion is activated. It was generally claimed that antecedent strategies were more effective than those deployed after the emotion was activated, with expression suppression provided as the prototype example of an ineffective form of emotion regulation. However, the cognitive change focused on in the present study is response-focused rather than antecedent, as it is triggered by the experience of a positive affective state. It may be useful in theory to acknowledge that cognitive change can be both a response-focused and an antecedent strategy, and whether it is maladaptive or not depends on the nature of the appraisal made rather than the time at which it is deployed. This is consistent with more recent iterations of the process model that emphasise that emotion regulation needs to be flexible and context appropriate, with no single emotion regulation strategy being universally adaptive or maladaptive (e.g., Aldao, Sheppes & Gross, 2015). Second, there is debate in the field as to how distinct the emotion-focus and self-focus factors are, with some studies suggesting they should be collapsed into a single amplifying factor (Bijttebier et al., 2012; Nelis et al., 2016). In the present study, the two amplifying manipulations both increased levels of emotion-focus and self-focus and it was not possible to delineate clearly between them. This is consistent with recent arguments that it makes more sense to focus on amplifying as a global construct rather than to break it down into subtypes (Nelis et al., 2016).  Third, a recent questionnaire study has recently reported that the use of dampening appraisals is linked to levels of trait negative affect, whereas the use of amplifying appraisals is linked to levels of positive affect (Nelis, Bastin, Raes, Mezulis & Bijttebier, 2016). This might lead to the proposition that manipulating dampening would have a stronger influence on NA than PA, while manipulating amplifying would have a more marked effect on PA than NA. The present data are not consistent with this position, in that increasing dampening had effects both on decreasing PA and increasing NA, while alterations in levels of amplifying appraisals had no impact on PA and NA. 
The current findings are also of clinical relevance. Positive activity scheduling is a core component of a range of psychological therapies, including Cognitive Behavioural Therapy (e.g., Beck, Rush, Shaw & Emery, 1979) and Behavioral Activation (e.g., Martell, Dimidjian & Herman-Dunn, 2010). The assumption in these approaches is that it is beneficial to reconnect individuals to previously rewarding activities from which they have withdrawn, both to reduce depression symptoms and to bolster wellbeing. However, in a subset of clients these activation approaches can backfire, such that individuals report feeling worse rather than better after completing a potentially positive activity. The present data suggest one possible explanation as to why activity scheduling can sometimes have detrimental consequences. Specifically, if depressed individuals make dampening appraisals when any PA starts to be activated by a pleasant activity, this may lead to that activity reducing levels of PA and increasing levels of NA. This could contribute to sub-optimal efficacy of and adherence to these interventions (Ekers, Webster, van Straten, Cuijpers, Richards & Gilbody, 2014; Hofmann, Asnaani, Vonk, Sawyer & Fang, 2012). The positive activity scheduling elements of these treatments could potentially be enhanced if psycho-education was given about the deleterious effects of dampening appraisals and if clients were given techniques to deal with them. For example, thought challenging strategies from Cognitive Behavioral Therapy (Beck, 1995) or cognitive defusion exercises from Acceptance and Commitment Therapy (Hayes, Strosahl & Wilson, 1999) could be used to work with these appraisals. One way to test this out is to identify clients who show elevated levels of dampening and then evaluate their response to undergoing a brief standard behavioral activation approach versus an augmented behavioral activation approach that additionally trains them to identify and modify dampening appraisals.  
Before applying these ideas in the clinic, it is necessary to consider whether the findings can be generalised to clinical populations. The approach taken in the present study was to examine in secondary analyses if anhedonia severity moderated response to the experimental manipulations. There was a satisfactory spread of anhedonia severity in the sample, comparable with previous published research (e.g. Dunn et al., 2009), meaning that these analyses were not compromised by range restriction effects. The moderation analyses found no evidence that anhedonia severity changed the pattern of findings with regards to PA reactivity to each experimental condition. At face value this suggests that a similar pattern of findings would be observed in clinical populations characterized by more severe anhedonia, with dampening decreasing PA. As discussed above, there was some evidence that anhedonia severity moderated the impact of the conditions on NA reactivity, such that more anhedonic individuals benefitted less from following amplifying appraisal instructions. This suggests caution in attempting to build amplifying appraisals in these clinical groups. However, it is important to acknowledge that for ethical reasons we excluded people in the clinical range on a measure of depression severity, and were therefore unlikely to have included individuals at the extreme end of the anhedonic spectrum. We cannot rule out that the moderating role of anhedonia severity on the manipulation effects is non-linear. In other words, in those individuals with marked anhedonia who would meet criteria for diagnosable mental illness it is possible they would respond differently to the amplifying and dampening manipulations. 
An alternative approach to these continuous moderation analyses would have been to use a case-control design (e.g., contrasting the effects of appraisal style manipulations on a group of individuals with a diagnosis of major depressive disorder versus never depressed controls). However, case-control designs of this kind have reduced statistical power, as they are reducing a continuous variable of symptom severity into a binary split of disordered versus well (see MacCallum, Zhang, Preacher & Rucker, 2002). It is also difficult to make strong claims of specificity of any effects to a given disorder without also including additional control groups with other diagnosed psychopathologies. The decision to use a continuous analysis approach in the present study overcomes these obstacles.
The study had a modest sample size (n=43) and so it is important to consider if power issues impacted on the findings. The significant dampening effects were of a medium or greater magnitude according to Cohen’s rules of thumb (ds>0.3, rs>0.3, ηp2s>.06; Cohen, 1988) and so are not compromised by a lack of power. Whilst the magnitudes of the effects of the EF and SF conditions on amplifying appraisals were smaller compared to the impact on dampening appraisals in the dampening condition, they were nevertheless still of a medium magnitude. The null findings with regards to the impact of the EF and SF conditions on PA and NA reactivity all were associated with small or negligible effect sizes (ds<0.14). This means it is unlikely that significant findings would have emerged even with a much greater sample size. Moreover, the case can be made that for a self-report effect of this kind to be clinically meaningful it needs to be of a medium or greater size. 
	A number of other limitations associated with the present study should also be highlighted. First, the study relied solely on self-report measures of positive and negative affect, which are vulnerable to demand effects. However, the fact the assessments were completed remotely and delivered by a smartphone reduces the likelihood that direct demand effects influenced responding. Nevertheless, it would be interesting to assess the impact of appraisal style on more objective affective measures, for example using ambulatory psychophysiology methods (see Trull & Ebner-Priemer, 2013). 
Second, we excluded participants with elevated levels of depression symptoms, which restricted the observed range in symptom severity in the exploratory anhedonia moderation analyses. Moreover, we were not fully powered for these anhedonia moderation analyses. Therefore, it is difficult to interpret the trend-level interaction observed (that greater anhedonia severity led to less of a drop in NA when following self-focus instructions; a medium effect size). To determine if this is a clinically meaningful finding, these analyses require replication in a larger sample that samples across the entire anhedonia severity spectrum. 
Third, while the activity scheduling paradigm has strong ecological validity compared to alternative laboratory methods, the use of audio prompts to induce different appraisal styles is somewhat artificial and it remains to be seen whether these effects will replicate with more naturally occurring dampening and amplifying appraisals. The study also focused on a single kind of positive activity – a walk in a pleasant location – to increase our degree of experimental control. However, this means it is uncertain if the findings can be generalized to other positive activities (and also means that these findings cannot be directly translated to how activity scheduling is used in clinical practice). 
Fourth, it is conceivable that participants applied each of the appraisal themes to their broader life experience rather than solely to their experience of positive affect in that moment during each walk. This would equally impact on each of the experimental conditions, so is unlikely to account for the observed difference between them. Nevertheless, future manipulation studies may wish to adapt the RPA items to be more explicit such that the appraisal themes are focused on present moment positive affect.
Fifth, it may be that more elaborate training and practice in the use of different appraisal styles has different effects to a single experimental manipulation. The consequences of more systematic training therefore need to be studied. Finally, the negative affect scale used in the present study had questionable reliability (Chronbach’s alpha =.61). This most likely reflects a narrow range in NA ratings (cf. Cortina, 1993) in a non-clinical sample completing a positive activity and is unlikely to have biased the present findings.  
	In summary, the present study provides the first evidence using a manipulation design that dampening appraisals lead to decreased positive affect and increased negative affect when engaging in everyday pleasurable activities. This suggests that dampening appraisals are a promising candidate mechanism driving anhedonic experience that could be usefully targeted in psychological therapies. 
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Footnotes
1- We additionally examined if there were any differences between participants who completed all four walks versus those who did not (excluding the four participants with elevated depression scores who did not complete the study). Of the 59 participants who started the study, there were no differences between those who did and did not complete all four walks in terms of age, t(57)=1.18, p=.24, NART estimated IQ, t(57)=1.15, p=.26, BDI-II depression severity, t(57) =1.12, p=.27, MASQ anhedonia severity, t<1, gender, χ2< 1, or ethnicity, χ2 (1)=2.68, p=.10.
2- For the sake of completeness, we also ran comparable analyses on the other MASQ subscales. Anxious arousal and general distress were not significantly related to spontaneous use of emotion-focus, self-focus, or dampening appraisals in the control condition, ps>.21. In the condition moderation analyses, there were no significant main or interactive effects of anxious arousal or general distress on either PA change or NA change, Fs<1.31, ps>.26. 


Tables and Figures

Table 1. 
PA and NA ratings during the baseline and the walk, for each condition
	Condition

	PA
	 NA

	
	Baseline
	Walk
	Baseline
	Walk

	Control
	41.70 (17.02)
	49.44 (18.12)
	19.50 (14.04)
	13.72 (10.04)

	Dampening
	41.68 (17.01)
	28.83 (16.92)
	18.76 (15.71)
	29.41 (19.04)

	EF
	42.89 (17.17)
	51.29 (18.75)
	19.95 (14.55)
	13.42 (11.42)

	SF
	46.07 (17.62)
	51.35 (18.31)
	20.32 (15.99)
	16.95 (17.10)


Note. Data are mean (and standard deviation) values. PA = Positive Affect. NA = Negative Affect. EF = Emotion-Focus. SF = Self-Focus.




Figure 1. Subjective ratings of use of emotion-focus, self-focus and dampening appraisals in each condition. Data are mean (one standard error of the mean) values. EF = Emotion-Focus. SF = Self-Focus.













Figure 2. Simple change in Positive Affect for each condition. Data are mean (one standard error of the mean) values. EF = Emotion-focus. SF = Self-focus.




Figure 2. Simple change in Negative Affect for each condition. Data are mean (one standard error of the mean) values. EF = Emotion-focus. SF = Self-focus.
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