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ABSTRACT 

Experiential avoidance (EA) is an emotion-regulation strategy used to control or 

avoid unpleasant internal experiences. Experimental studies, however, have shown that 

EA is associated with an ironic increase in unpleasant experiences. While single 

manipulation laboratory experiments can demonstrate the immediate ironic detrimental 

effects of EA, a different methodology is needed to establish how such ironic processes 

unfold over time in the natural environment. The current study uses a longitudinal design 

and daily-diary methodology to examine daily associations between EA and negative 

affect (NA) over a three-week period among college-students who initially reported high 

levels of psychological distress. A daily measure of state EA based on several avoidant 

behaviors (thought suppression, emotion suppression, distraction, reflective pondering, 

and lack of experiential acceptance) was developed for this study. Before and after 

making daily web-based reports of EA and NA for 21 consecutive days, participants 

completed a standardized checklist of psychological symptoms, with pre-post change 

scores on this measure serving as an index of symptomatic improvement. Multilevel 

modeling analyses showed that, as predicted, symptomatic improvement was associated 

with decreasing trajectories of EA and NA during the 21-day study period. More 

symptomatic improvement was associated with weakening (decoupling) of same-day EA-

NA links over time. Contrary to predictions, same-day and one-day lagged associations 

between NA and EA were not associated with symptomatic change. Additional multilevel 

analyses showed that symptomatic worsening was associated with more daily EA, over 

and above what was accounted for by daily NA. Likewise, traditional between-person 
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regression analyses showed that overall mean levels of daily EA (aggregated across days) 

predicted symptomatic worsening, even after statistically accounting for mean levels of 

daily NA. The results of this study provide partial support for the hypothesis that EA and 

NA are related to each other in an ironic positive feedback loop that unfolds over time 

and that symptomatic improvement may involve a process by which EA and NA both 

decrease and decouple from each other over time. These findings emphasize the 

importance of using methodologies that track the relationship between EA and its 

consequences over time using within-person analyses, rather than solely relying on 

between-person designs.  
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BACKGROUND AND RATIONALE 

In all things there is a law of cycles 

--Publius Conelius Tacitus 

Introduction 

Experiential avoidance (EA) is an emotion regulation process involving attempts 

to suppress, avoid, control, or otherwise down-regulate unpleasant emotions, thoughts, 

memories, or bodily sensations (Hayes, et al., 1996, 2004). EA behaviors and attitudes 

appear to be central in the development and maintenance of emotional disorders, mainly 

but not limited to anxiety and unipolar depressive disorders (Barlow, Allen, & Choate, 

2004; Campbell-Sills, Barlow, Brown, & Hofmann, 2006a, 2006b). In fact, Barlow et al. 

(2004; see also Campbell-Sills & Barlow, 2007) argued that preventing emotional 

avoidance (a term often used interchangeably with EA) should be one of three basic 

therapeutic principles in a unified treatment for anxiety and unipolar depressive disorders, 

with the other two principles emphasizing the alteration of antecedent cognitive 

reappraisals and changing action tendencies. Barlow’s unified treatment is not the only 

recent therapeutic development emphasizing the need to target rigid EA. Other recent 

approaches, such as Acceptance and Commitment Therapy (ACT; Hayes, Strosahl, & 

Wilson, 1999), Dialectical Behavior Therapy (Linehan, 1993), and Mindfulness-Based 

Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002) also recognize the 

problematic consequences of EA and teach patients to accept rather than control negative 

thoughts and feelings.  
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Although research documenting the association between EA and psychological 

distress is well-established, it mainly relies on short term laboratory-based experimental 

manipulations or studies that focused on the chronic use of avoidant behaviors at the trait 

level (Ehrenreich et al., 2007). The purpose of the current study is to extend this line of 

research by using a prospective, daily-diary design in order to further investigate the role 

of EA behaviors in the maintenance of psychological distress. Specifically, a daily-diary 

study provides a basis for exploring the day-to-day co-variation of EA and negative affect 

(NA) within individuals, over time, in their natural environment, rather than relying on 

between-person analyses in the laboratory. According to Ehrenreich et al. (2007), this is a 

critical missing link in the research on emotion regulation in general and EA in particular.   

Research on experiential avoidance 

Thought suppression (Wegner, 1994; Wenzlaff & Wegner, 2000) and emotion 

suppression (Gross, 2002) have been the two forms of EA behaviors that received the 

most extensive research attention. In a seminal study from 1987, Wegner, Schneider, 

Carter, and White showed that instructions to suppress thoughts of a white bear led to a 

rebound effect, in which participants later reported having more of the thoughts they were 

trying to suppress. Wegner (1994) conceptualized this sequence as an “ironic process” 

whereby the antidote becomes the poison (1997). Several authors pointed the importance 

of these suppression ironic processes in the development and maintenance of various 

psychological disorders characterized by intrusive thoughts, such as depression (Beevers, 

Wenzlaff, Hayes, & Scott, 1999), obsessive compulsive disorder (Purdon, 2004), and 

posttraumatic stress disorder (Shipherd & Beck, 2005).  
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Research on emotion suppression by Gross and his colleagues (Gross, 1999; 

2001; Gross & John, 2003; Gross & Levenson, 1993, 1997) showed that individuals who 

tend to regulate negative emotions by suppressing their expression report having more 

negative emotions, less satisfaction with life, lower self-esteem, less positive affect, and 

overall lower well-being (Gross & John, 2003). Experimental studies showed that 

suppressing emotional reactions (usually to emotion-eliciting films or pictures) has no 

effects on the subjective experience of the suppressed emotion but leads to increases in 

sympathetic arousal (Gross, 1998; Gross & Levenson, 1997) and poorer memory of the 

emotion-eliciting stimuli (Richards & Gross, 2000). Thus, although suppressing negative 

emotions does not lead to an immediate paradoxical rebound effect in emotional 

experience, the increase in sympathetic arousal suggests that chronic use of this 

experiential avoidance strategy may lead to long-term negative outcomes. 

Experimental research on EA, particularly on suppression, has dramatically 

expanded in recent years and includes studying the consequences of suppressing a 

number of states, such as pain (Hayes et al., 1999; Masedo & Esteeve, 2007), the distress 

associated with breathing carbon dioxide (Eifert & Heffner, 2003; Feldner, Zvolensky, 

Eifert, & Spira, 2003; Levitt, Brown, Orsillo, & Barlow, 2004), and the distress 

associated with watching emotion-provoking films (Campbell-Sills et al., 2006a, 2006b). 

Most of these experiments compared the effects of suppressing induced distress versus 

accepting it. The overall picture emerging from this line of experimental research 

supports the notion that EA is an emotion regulation strategy that produces short-term 

detrimental consequences in response to distress-eliciting stimuli in comparison to 
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experiential acceptance. This line of research is often used to support using mindfulness 

and acceptance-based interventions in the treatment of anxiety, depression, and 

personality disorders.  

Research on EA at the trait level, mainly using the Acceptance and Action 

Questionnaire (AAQ; Hayes et al., 2004), has shown that individuals who have a negative 

attitude towards negative internal experiences and tend to avoid them also score high on 

various measures of psychopathology (Chawla & Ostafin, 2007; Hayes et al., 2004). In a 

review of studies that assessed trait EA (the vast majority of them used the AAQ), 

Chawla and Ostafin (2007) found that EA plays a role in substance abuse, PTSD and 

other anxiety-related disorders, and deliberate self-harm. The causal direction cannot be 

concluded from these cross-sectional studies and it remains to be determined if EA 

causes or is caused by psychopathology. However, as will be described later, a basic 

premise of the current study is that EA and negative affective states presumably maintain 

each other in a circular way, such that the question of which one causes the other 

becomes irrelevant.  

Measurement of experiential avoidance 

As reviewed above, the construct of EA has been either manipulated in the 

laboratory (i.e., participants in one group were instructed to suppress the expression 

and/or the experiences of negative thoughts or negative emotional reactions whereas 

comparison participants were instructed to accept or do nothing with their negative 

internal reactions) or measured as a chronic tendency by self-reports. Such research 

designs provide a between-person analysis of the effects of EA. In contrast, prospective 
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daily-diary studies (such as the current one) that focus on between-person differences in 

within-person effects need to rely on a state measure that can be used on a daily basis and 

be sensitive to immediate influences. Trait measures are not expected to be sensitive to 

immediate change (Cranford et al., 2007) and therefore are not appropriate for daily use.  

Furthermore, the construct of EA seems to be broader than mere emotion 

suppression or thought suppression and presumably includes other behaviors that serve 

an avoidant function. Therefore, a preliminary goal of the current study was to create a 

daily measure of EA that will a) be sensitive to daily change, and b) includes various EA 

behaviors. In addition to suppressing one’s thoughts and emotions, other behaviors, such 

as distracting oneself from negative thoughts or emotions, reflecting on the reasons for 

the negative experiences (in order to understand them better and to better control them), 

and judging or criticizing oneself for having negative thoughts or emotions are all 

hypothesized to serve a similar avoidant function and should be represented in an 

instrument measuring EA.  

Each of these avoidant behaviors has been studied in a separate research program 

and a trait measure has been developed for each one. For example, research on thought 

suppression has either instructed participants to suppress the occurrence of certain 

thoughts or used the White Bear Suppression Inventory (WBSI; Wegner & Zanakos, 

1994) to measure chronic thought suppression. Similarly, research on emotion 

suppression typically involves instructing participants to suppress emotional expression 

or uses the Suppression subscale from the Emotion Regulation Questionnaire (ERQ; 

Gross & John, 2003) to measure chronic emotion suppression. Reviewing in detail these 
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research programs is beyond the scope of this paper but the major findings, supporting 

the notion that chronic use of these strategies is associated with psychopathology, are 

briefly mentioned above.  

Distraction (shifting attention away from the negative thought or emotion by 

engaging in another activity or focusing on another stimulus) may also be conceptualized 

as an experiential avoidance strategy. Initially, however, distraction was examined as an 

alternative emotion-regulation strategy to rumination in studies confirming Nolen-

Hoeksema’s (1987) response style theory of depression. Within this line of research, 

laboratory studies comparing the effects of rumination versus distraction on negative 

emotional states such as sadness (Fennell & Teasdale, 1984; Morrow & Nolen-

Hoeksema, 1990), anxiety (Johnstone & Page, 2004), or anger (Rusting & Nolen-

Hoeksema, 1998), showed that rumination exacerbates those emotional states whereas 

distraction helps to improve them. In a classic study, Nolen-Hoeksema and Morrow 

(1991) administered questionnaires to students before and after a natural disaster (the 

1987 Loma Pietra earthquake) and found that ruminative style measured before the 

earthquake was associated with more distress whereas a distractive style was associated 

with less distress after the earthquake.   

Recently, however, researchers have started to conceptualize and examine 

distraction as an avoidant emotion-regulation strategy (Campbell-Sills & Barlow, 2007; 

Linehan, 1993). Several experimental studies compared the effects of distraction versus 

acceptance and showed that acceptance produces more favorable outcomes. For example, 

McMullen et al. (2008) instructed participants to either accept or distract themselves (by 
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imagining a pleasant scene) from the sensation of pain produced by self-delivered electric 

shocks. They found that only participants who were instructed to accept pain sensations 

showed increased tolerance for shocks. Gutiérrez, Luciano, Rodríguez, and Fink (2004) 

also reported benefits associated with accepting pain versus attempting to control it by 

distracting oneself with a pleasant scene. Taken together, the effects of distraction on 

distress remain unclear and needs further study. Within the theoretical framework guiding 

the current study, although distraction from negative affect may be a useful emotion 

regulation strategy at times, overusing it may (ironically) lead to the maintenance or 

exacerbation of the affective state over time.  

Reflective pondering (reason-giving) may also function as an avoidant emotion-

regulation strategy. Reflective pondering is one component of ruminative thinking, the 

other one being brooding (Treynor, Gonzales, & Nolen-Hoeksema, 2003). This 

regulatory strategy refers to attempts to reflect on and understand the causes of one’s 

symptoms in order to be better able to eliminate them. In other words, individuals who 

use this strategy try to “think” themselves out of their distress by analyzing its causes. 

Brooding, on the other hand, refers to the tendency to anxiously dwell on the negative 

aspects of one’s symptoms and to compare one’s current condition with a more desired 

one (“what am I doing to deserve this?’”). In delineating the theoretical underpinnings of 

mindfulness-based cognitive therapy, Segal et al. (2002) noted the ironic effects of 

reflective pondering in maintaining depressive symptoms and relapse. However, the 

small body of research on reflective pondering provides mixed results regarding its 

effects on distress. One study found that it predicts decreases in depression over 1 year 
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(Treynor et al., 2003) whereas another found that it predicts an increase in suicidal 

ideations over one year (Miranda & Nolen-Hoeksema, 2007). Two recent meditation 

studies found that brooding, rather than reflective pondering, is the maladaptive 

component of ruminative thinking: Lo, Ho, and Hollon (2008) found that brooding but 

not reflection mediated the relationship between negative cognitive styles and depression 

and O’Connor and Noyce (2007) found that brooding but not reflection mediated the 

relationship between self-criticism and suicidal ideations. Despite growing evidence 

suggesting that reflective pondering is unrelated to negative consequences or even related 

to positive outcomes, conceptualizing it as an avoidant regulatory strategy suggests that it 

might contribute to distress maintenance over time.    

Finally, a construct directly measuring lack of experiential acceptance is an 

obvious candidate to be a part of an overarching experiential avoidance daily measure. 

Therefore, the Accept Without Judgment scale from the Kentucky Inventory of 

Mindfulness Skills (Baer, Smith, & Allen, 2004) is also predicted to be a part of the 

experiential avoidance state construct.  

Ironies involved in experiential avoidance 

In the current daily-diary study I adopted Wegner’s (1994, 1997) notion of ironic 

processes but expanded his focus on thought suppression and applied it to the broader EA 

construct. The guiding assumption suggests that attempts to avoid negative internal 

experiences can ironically maintain and even exacerbate the exact experiences that 

people try to avoid (Hayes et al., 1999). However, the main thesis of the present study is 

that EA and its negative consequences are related to each other in a dynamic and circular 
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process that unfolds over time rather than in a simple linear fashion as assumed in 

experimental manipulations. Specifically, it is argued that EA and negative affect (NA), 

as any ironic process, are related to each other in a reciprocal positive feedback loop in 

which both maintain or exacerbate each other over time (Rohrbaugh & Shoham, 2001; 

Shoham & Rohrbaugh, 1997). Individuals who are “locked” in such a positive feedback 

loop respond to NA with attempts to down-regulate it, which (ironically) lead to more of 

it, which leads to more avoidance attempts and so on (Barlow et al., 2004). Thus, 

laboratory-base experimental manipulations of EA, although important, may be just a 

snapshot of a longer and more dynamic process that takes place in peoples’ natural 

environments. Rather than arbitrarily punctuating this process into a cause (EA) that 

leads to an effect (distress), it is argued that the actual feedback cycle needs to be the 

focus of attention in order to understand how distress is maintained over time. 

Furthermore, if acceptance-based interventions are based on the idea that interrupting this 

cycle is important, basic research on psychopathological processes in anxiety and 

unipolar depression need to first establish that such ironic cycles in fact takes place. 

An example of hypothesizing an ironic circular process comes from the literature 

on cognitive vulnerability for depression on which mindfulness-based cognitive therapy 

is based (Segal et al., 2002; Teasdale, Segal, Williams, 1995). Originally, the cognitive 

vulnerability theory of depression proposed a diathesis-stress model in which 

dysfunctional attitudes (cause) lead to depression (effect) when individuals confront life 

stressors. However, research findings showed that recovered depressed patients (who are 

at greater higher risk for subsequent depression) do not score higher on the dysfunctional 
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attitude scale (DAS; Beck, Brown, Steer, & Weissman, 1991; Weissman & beck, 1978) 

than never-depressed controls (Haaga, Dyck, & Ernst, 1991). Instead, research showed 

that remitted at-risk patients score higher on the DAS only when experimenters induced 

sad mood (Miranda, Gross, Persons, & Hahn, 1998; Miranda & Persons, 1998). This 

cognitive reactivity effect led Teasdale and his colleagues to revise the original cognitive 

vulnerability theory and suggest that among at-risk individuals, lowering in mood leads 

to activation of ruminative and self-critical dysfunctional thinking, which increases the 

sad mood, which then leads to further increases in dysfunctional thinking patterns, and so 

on. It is this positive feedback loop, according to this theory, that eventually leads to a 

full-blown depressive episode (for a review, see Segal, Teasdale, & Williams, 2004). The 

ironic aspect embedded in this theory is that remitted patients tend to believe that 

ruminating (reflectively pondering) about their symptoms helps them alleviate their 

symptoms through understanding them (Watkins & Moulds, 2005), whereas rumination 

has been shown to maintain depression (Kuehner & Weber, 1999; Lyubomirsky & 

Nolen-Hoeksema, 1993; Nolen-Hoeksema, 2000). This line of research reflects an 

important shift from “thinking linearly” to realizing the importance of reciprocal dynamic 

feedback loops in psychopathology.  

From a methodological viewpoint, if EA and psychological distress are associated 

with each other in an ironic positive feedback loop, this process is likely to occur over 

extended period of time and therefore cannot be fully addressed in short-term 

experimental studies or individual difference studies that are based on trait self-reports. 

Such designs are solely based on between-person analyses whereas processes that unfold 
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over time need to be modeled using within-person analyses. In fact, two variables can 

have an entirely different relationship at the between-person level versus the within-

person level (Nezlek, 2001). Thus, an additional step in the study of these processes 

should include tracking their components (EA and its consequences) over time using 

statistical approaches that are specifically designed to examine how variables co-vary 

over time (i.e., multilevel modeling). Currently, in only one study a form of EA, emotion 

suppression, was tracked over time on a daily basis (Kashdan & Steger, 2006) with 

multilevel modeling being used to analyze the data. These researchers found that socially 

anxious individuals had fewer positive events on days when they felt anxious and 

suppressed negative emotions. 

The current study 

The main goal of the current study was to assess whether daily NA and daily 

attempts to avoid or control it (EA) are associated with each other in an ironic positive 

feedback cycle, and to test hypotheses regarding the association between such daily 

(ironic) relations and the maintenance or exacerbation of anxiety and depressive 

symptoms over a 3-week period. I chose a sample of participants who initially reported 

high levels of anxiety and depressive symptoms because such a sample allowed me to 

distinguish and examine the differences between participants who improved over the 

study period versus participants who remained distressed or even got worse. It was 

hypothesized that the daily (ironic) associations between daily EA and NA would be 

more pronounced among participants showing less symptomatic improvement. 
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Each day for three weeks, participants reported the extent to which they 

experienced NA and the extent to which they engaged in various EA behaviors. Before 

and after the 21-day daily diary period, participants completed a checklist of depressive 

and anxiety symptoms (the Hopkins Symptoms Checklist-25; Heshbacher, Downing, & 

Stephansky, 1978) wherein pre-post change scores on this measure served as a 

continuous index of symptomatic improvement, maintenance or deterioration. Although 

the HSCL-25 includes depression and anxiety subscales, a decision was made to treat 

overall scores on this measure as reflecting general psychological distress rather than 

conducting separate analyses for changes in depressive and anxiety symptoms. This 

decision reflects the theoretical notion that anxiety and unipolar depressive disorders are 

more similar than different (Barlow et al., 2004; Brown, Chorpita, & Barlow, 1998; Clark 

& Watson, 1991). The recently developed unified treatment for anxiety and unipolar 

depression proposed by Barlow and his colleagues (Barlow et al., 2004; Campbell-Sills & 

Barlow, 2007) is also based on this notion. 

Three sets of hypotheses were formulated in order to test the existence of an 

ironic positive feedback loop involving daily EA and NA and whether such ironic 

relationship is associated with symptomatic change: First, if ironic processes operate via 

a positive feedback loop in which NA leads to an increase in EA attempts, which then 

leads to more NA, which in turn leads to further increases in EA and so on, both EA and 

NA should show an overall linear increase over time among participants who show 

symptomatic maintenance or worsening compared to those who show a symptomatic 

improvement. It is also possible that EA and NA maintain each other rather than increase 
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each other, in which case both would show elevated flat time trajectories among 

participants who show maintenance or worsening in psychological symptoms. In contrast, 

both EA and NA are predicted to decrease over time among participants who show 

symptomatic improvement. Second, consistent with an ironic exacerbation process, the 

within-person daily associations between EA and NA should be stronger and more 

positive for participants who show symptomatic maintenance or worsening compared to 

those who show a symptomatic improvement. Thus, EA is predicted to be more strongly 

associated with same-day NA and NA is predicted to be more strongly associated with 

same-day EA for participants who remain distressed or get worse. In addition, it is 

predicted that the strength of the same-day EA-NA links would weaken over time as a 

function of symptomatic improvement and remain strong or become stronger with time as 

a function of symptomatic worsening. Third, EA and NA are predicted to be reciprocally 

related, such that EA on one day would predict an increase in NA from that to the next, 

and NA on one day would predict an increase in EA from that day to the next. Like the 

same-day NA-EA associations, these one-day lagged reciprocal associations are predicted 

to be stronger among participants who show maintenance or worsening in psychological 

symptoms. Although reciprocal lagged associations between EA and NA would be the 

most convincing evidence of an ironic positive feedback loop they are also the hardest to 

demonstrate because the time-frame windows in which these two variables affect each 

other is not known. It is possible, for example, that people attempts to down-regulate 

negative thoughts or feelings immediately as they occur whereas the ironic effects of EA 

on NA may emerge within minutes or hours, or even weeks, not necessarily days. 
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Therefore, this set of hypotheses is tested with an exploratory mindset. Overall, each one 

of these hypotheses provides an indirect layer of support to the proposition of ironic 

exacerbation cycles.  

To summarize the study hypotheses, it is predicted that pre-post change scores on 

the HSCL-25 will moderate the linear time trajectories of EA and NA, such that larger 

pre-post change scores (indicating more symptomatic improvement) would be associated 

with linear decreases in EA and NA and smaller pre-post change scores would be 

associated with increasing or flat EA and NA linear time trajectories. In addition, it is 

predicted that pre-post change scores on the HSCL-25 will moderate the same-day and 

the one-day lagged associations between NA and EA such that individuals with smaller 

change scores (indicating less improvement) would have stronger positive same-day and 

lagged reciprocal NA-EA relationships. Finally, the strength of the same-day EA-NA 

links is predicted to change over time as a function of symptoms change.   
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METHODS 

Study overview 

 Two separate studies were conducted in order to construct a state daily EA 

measure and to test the main study hypotheses. First, in preparation for the daily-diary 

study, I conducted a pilot study designed to assist in developing the daily EA measure. In 

the pilot study, five trait measures representing five different EA behaviors (thought 

suppression, emotion suppression, distraction, reflective pondering, and lack of 

experiential acceptance) were administered to a sample of undergraduate students 

(N=198) in order to examine whether total scores of these measures load on one factor. 

Using an internally consistent daily measure of EA that includes various (hypothesized to 

be) EA behaviors seemed to be contingent on confirming that trait measures of these 

behaviors indeed represent one overarching EA construct. Participants in the pilot study 

attended a computer lab in groups of 20 and, after consenting to participate, completed 

these measures online. Once hypothesized factor structure for the trait measures was 

observed (reported in more detail below), representative items were taken from these trait 

measures and modified to be used on a daily basis.  

 In the second daily-diary study, participants attended a baseline session in a 

computer lab in which they completed the same five EA trait measures in addition to the 

HSCL-25. After the baseline session, participants completed daily measures of NA and 

EA for 21 days and then returned to the computer lab to complete the HSCL-25 again. 

The Participants subsection includes both the pilot and the daily-diary studies, as does the 

sub-section on Measures.  Once the daily-diary measure is described in full, the rest of 
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the Method section and the entire Results section focus solely on the main daily-diary 

study. 

Participants 

Pilot study participants.  The pilot sample consisted of 198 introductory to 

psychology students (mean age 19.2, 57.1% females) at the University of Arizona who 

participated in exchange for course credit. Most of the participants were Caucasians 

(73.7%), 27 (13.6%) were Hispanics, 4 (2%) were African-American, 8 (4%) were Asian 

American, 12 (6.1%) indicated “other” for this question, and one participant did not 

answer the question.  

Daily-diary study participants.  This sample consisted of 67 introductory to 

psychology students (mean age of 18.9) at the University of Arizona who completed the 

study in return for partial course credit. Participants reported experiencing high levels of 

psychological distress during at least one month prior to baseline. High level of distress 

was operationalized as a score of 44 or higher on the HSCL-25 (Heshbacher et al., 1978). 

Using this cutoff score for caseness, Hough, Landsverk, Stone, and Jacobson (1982) 

found the HSCL-25 superior to the Center for Epidemiologic Studies Scale (Radloff, 

1977) in predicting an interview-based psychiatric diagnosis.  

The original sample for the daily-diary study consisted of 192 students who 

completed a baseline session that included the HSCL-25. Within this sample, 82 had a 

score of 44 or higher and were invited to participate in the daily-diary component of the 

study. Data of four participants was excluded from the final analysis because these 

participants submitted more than one daily questionnaire in a given night more than twice 
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during the study. Additionally, 11 participants did not return for the post daily-diary 

session, resulting in 67 participants who were included in the main analysis. Scores on 

baseline HSCL-25 did not differ between participants whose data were analyzed and 

those who were excluded. Among the 67 participants who were included in the analysis, 

48 (71.6%) participants were females, 53 (79.1%) were Caucasian, 9 (13.4%) were 

Hispanic, 2 (3%) were African-American, 2 (3%) were Asian American, and 1 

participant (1.5%) indicated “other” for his/her ethnicity.  

Measures 

EA trait measures 

The following five trait measures of EA were administered both in the pilot study 

in order to examine whether they all reflect one factor and in the baseline session of the 

daily-diary study. 

Trait thought suppression.  The tendency to suppress unwanted thoughts was 

measured with the White Bear Suppression Inventory (WBSI; Wegner & Zanakos, 1994). 

The WBSI is a 15-item inventory in which items range from 1 (strongly disagree) to 5 

(strongly agree). Originally the instrument was assumed to produce one total score 

(ranging between 15 and 75) that reflects the degree to which respondents tend to 

suppress unwanted thoughts. Wegner and Zanakos (1994) reported very good internal 

consistency, test-retest reliability, and significant correlations with measures of 

depression, anxiety and obsessional thinking. However, several researchers have recently 

suggested that the WBSI is a multidimensional questionnaire that measures both 

unwanted intrusive thoughts and thought suppression (Blumberg, 2000; Höping and de 
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Jong-Meyer, 2003; Rassin, 2003). The factor analytic studies conducted by these authors 

suggested that the WBSI includes both the EA behavior (thought suppression) and its 

paradoxical negative consequences (intrusive thoughts). Because the goal of this study is 

to measure the daily relationship between the activity of attempting to suppress one’s 

unwanted thoughts and negative affect, only the five items that clearly measure this 

activity (items 8, 10, 12, 13, and 15) were used. Internal consistency coefficients for these 

items were .77 in the pilot sample and .77 in the daily-diary sample.  

Trait emotional suppression.  Tendencies to suppress one's emotions was 

measured with the suppression scale from the Emotion Regulation Questionnaire (ERQ; 

Gross & John, 2003). The ERQ is a 10-item self-report instrument that assesses 

individual differences in two emotion regulation behaviors: cognitive reappraisal and 

suppression. Respondents are asked to indicate the extent to which they try to control 

their emotions by suppressing them ("I control my emotions by not expressing them") or 

reappraising the situation ("I control my emotions by changing the way I think about the 

situation I'm in") on a 7-point scale. Internal consistency coefficients of the suppression 

subscale were .76 in the pilot sample and .72 in the daily-diary sample.  

Trait reflective pondering (reason-giving).  The tendency to reflect on one’s 

problem and to try to identify reasons for the problem was measured with the Reflection 

subscale from the Ruminative Response Scale (RRS; Treynor et al., 2003). The 

Reflection subscale is a 5-item scale that measures respondents’ tendency to contemplate 

on their depressive symptoms in order to understand them better and to be better able to 

eliminate them. This subscale together with the Brooding subscale comprised the 10-item 
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Ruminative Response Scale (Treynor et al., 2003). Internal consistency coefficients of the 

Reflection subscale were .74 in the pilot sample and .62 in the daily-diary sample.  

Trait distraction.  The tendency to avoid negative thoughts and feelings by 

distraction was measured with the Distracting Responses Scale of the Response Style 

Questionnaire (RSQ; Nolen-Hoeksema & Morrow, 1991). This subscale contains 13 

items that describe ways of distracting from depressed mood by doing pleasurable and 

constructive activities (“do something fun with a friend,” “go to a favorite place to get 

your mind off your feelings”). Internal consistency coefficients of the distraction scale 

were .75 in the pilot sample and .84 in the daily-diary sample.  

  Trait experiential acceptance.  The tendency to not accept unpleasant feelings 

was assessed with the Accept Without Judgment subscale from the Kentucky Inventory 

of Mindfulness Skills (KIMS; Baer et al., 2004). The KIMS measures four mindfulness 

skills (observing, describing, acting with awareness, and accepting/allowing without 

judgment) with nine 5-point likert-type items measuring each skill. The Accept Without 

Judgment subscale measures the degree to which respondents negatively judge their 

experiences or criticizes themselves for having them. Internal consistency coefficients of 

this scale were .90 in the pilot sample and .89 in the daily-diary sample.  

Measures Specific to the daily-Diary Study 

Psychological Distress.  The Hopkins Symptom Checklist-25 (HSCL-25, 

Heshbacher et al., 1978) was used to measure psychological symptoms before and after 

the 21-day daily diary period. The HSCL-25 contains depressive and anxiety items as 

well as two somatic items. It has an internal consistency coefficient of .95 as well as good 
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predictive and discriminative validity (Coyne & Smith, 1991). The 25-item version is 

highly correlated with the original 58-item version (Heshbacher et al., 1978). Internal 

consistency coefficients of the HSCL-25 were .82 in the baseline session before the daily-

diary period, and .89 in the post daily-diary session. 

Daily Negative Affect.  NA was measured on a daily basis with the Negative 

Affect Scale of the Positive and Negative Affect Schedule (PANAS; Watson, Clark, & 

Tellegen, 1988). The PANAS is comprised of two 10-item independent subscales that 

measure negative and positive affect. Each item on the PANAS is a single word that 

describes a feeling state. The negative affect subscale contains words such as distressed, 

guilty, and nervous and the positive affect subscale contains words such as excited, 

proud, and active. Respondents are asked to indicate the extent to which each item 

describes how they are feeling on a 1 (slightly or not at all) to 5 (extremely) scale. The 

PANAS can be used to measure affective states in various time frames, such as today, 

during the past few days, during the past week, etc.  The “today” version was used in the 

daily diary component.  The psychometric properties of the PANAS are well established 

(Crawford & Henry, 2004; Watson et al., 1988).  

Daily Experiential Avoidance.  The extent to which participants engaged in 

various EA behaviors on a daily basis was assessed with an instrument that was designed 

for this study. Participants were given the following introduction: “We would like to ask 

you a few questions about how you coped with negative thoughts and feelings 

today. When you had negative thoughts or feelings today (even if you didn’t have many) 

to what extent did you do the following things?” Participants then indicated on a 1 (not at 
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all) to 5 (a great deal) scale the extent to which they engaged in several EA behaviors. 

The validation process of this measure and its psychometric properties, described in more 

detail below, provided support for computing a mean score based on all nine items 

comprising the instrument, with higher scores reflecting higher EA in a particular day.  

Several steps, both within the pilot and the daily-diary studies, were conducted in 

order to develop the daily EA measure. First, the thought suppression subscale from 

WBSI, the suppression subscale from the ERQ, the Accept Without Judgment subscale 

from the KIMS, the Reflection subscale from the RRS, and the Distracting Responses 

subscale of the RSQ were administered to a sample of 198 undergraduate students in the 

pilot study in order to explore their factor structure. The total scores of these scales were 

submitted to an exploratory factor analysis (EFA) using principal axis factoring with 

promax rotation. Total scores, rather than individual items scores, were used because the 

purpose was to examine global relationships among the five EA constructs. Results from 

this step showed that one component was extracted, accounting for 49.14% of the 

variance, only if the total scores on the Distraction subscale were not included. It is 

possible that the Distraction subscale total scores did not load on the EA component 

because items from the DRS measure more than mere distraction. They measure a 

specific way to distract – by engaging in positive, meaningful, and valued activities 

(rather than simply watching TV for example). Alpha coefficient of the total scores of 

these four scales (again, without the DRS scores) was .64. This factor structure was 

replicated among the 192 participants who completed the baseline session of the daily-

diary study. In this sample, the EA component accounted for 43% of the variance and the 
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internal consistency of the four measures was .53. Based on these factor analyses, the 

daily distraction item (“tried to distract myself from them”) did not contain a particular 

method of distraction. 

Second, representative items from each of these trait measures were selected 

(based on their item-total correlations or factor loadings within their original scale where 

such data was available, or according to subjective assessment of fit made by the author) 

and modified to use on a daily basis in the daily-diary study. Two items were used to 

measure daily thought suppression, one item was used to measure daily emotion 

suppression, two items were used to measure daily lack of experiential acceptance, two 

items were used to measure daily reflection (reason-giving), and one item was used to 

measure daily distraction. In addition, I added one generic item (“Tried to control them”) 

to capture the overall construct of EA. Next, the participants’ aggregated (across all 21 

days) responses to the 9-item daily questionnaire (including the distraction item) were 

factor analyzed, also using principal axis factoring with promax rotation, and clearly 

yielded one factor accounting for 75.11% of the variance. The internal consistency 

coefficient for the aggregated daily items was .95. Approximate results were also shown 

if the EA nine items from individual days were submitted to EFA. Internal consistency 

coefficients of the nine items on days 3, 7, 13, and 19 (chosen arbitrarily) ranged from .90 

to .92. The 9-item daily EA scale is provided in table 1. 

Finally, because the main goal of the daily-diary study was to assess the daily 

relationship between EA and NA, it was important to ensure that these two constructs do 

not excessively overlap with each other. Therefore, EFA was used to examine the factor 
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structure of the NA and EA daily items1. Again, this was done once with the aggregated 

(across all 21 days) responses to the daily items and once with responded to individual 

days (days 3, 7, 13, and 19). For the aggregated responses, EFA using principal axis 

factoring with promax rotation showed that 3 factors were extracted, accounting for 

50.91%, 17.71%, and 5.48% of the total variance. The scree plot, however, clearly 

showed that a two factor solution explains the data better and the analysis was repeated 

extracting 2 factors. In this analysis, the pattern matrix showed that all the EA daily items 

loaded on the first factor and all the NA daily items loaded on the second factor.  Similar 

results were observed when EA and NA items from days 3, 7, 13, and 19 were factor 

analyzed2. Taken together, these factor analyses confirmed that daily EA and NA are 

sufficiently differentiated from each other.   

 
Table 1.  EA Daily measure: We would like to ask you a few questions about how you 
coped with negative thoughts and feelings today. When you had negative thoughts or 
feelings today (even if you didn’t have many) to what extent did you do the following 
things?” 

1. Tried to control them 
2. Try to distract myself from them 
3. Tried to push unwanted thoughts out of my mind 
4. Tried to understand why I was feeling this way. 
5. Told myself that I shouldn't be feeling the way I'm feeling. 
6. Tried to come up with the reasons for these feelings. 
7. Tried to control my feelings by not expressing them. 
8. Criticized my self for having irrational or inappropriate emotions. 
9. Tried to get rid of unwanted thoughts 
 

                                                 
1 Daily assessments were available for 190 participants who completed the study. The main analyses, as 
will be described later, are reported for 67 participants who reported being distressed at baseline. However, 
the exploratory factor analyses reported above were done on the N=190 sample. 
2 In these EFA, the number of participants varied due to missing data. The N ranged from 161 to 173.  
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Procedure 

Participants were enrolled and started the daily-diary study during several time 

points throughout the spring and fall semesters between February 2006 and October 

2006. They reported to a computer lab in groups of approximately 20 for an introductory 

session, in which, after written informed consent was obtained, they completed trait 

measures of various EA behaviors (thought suppression, emotion suppression, 

distraction, reflection/reason-giving, and lack of experiential acceptance) and the HSCL-

25. In addition, they were told that for the next 21 days they would receive a daily email 

at 5PM with a link directing them to a website where they would complete a 

questionnaire assessing their NA and their EA behaviors that day. Participants were 

instructed to complete the daily questionnaire as close as possible to bed time in order to 

capture their experiences throughout the day. Because the exact timestamp for each day 

for all participants was available, a research assistant verified that the daily 

questionnaires were entered on a daily basis. When the research assistant observed that 

two or more daily questionnaires were entered on the same day, he contacted the 

participant to reiterate the instructions to complete the measure once daily. Participants 

who had to be contacted for this reason more than twice were excluded from the analysis 

(as mentioned above, four participants were excluded for this reason). Following the 21-

day daily diary period participants returned to the computer lab and completed the 

HSCL-25 again. Post daily-diary assessments were conducted approximately 3-7 days 

after the last day of the daily-diary period and participants were asked to complete the 

HSCL-25 reporting on their symptoms referring to the last three days.   



                                                                              35

RESULTS 

Descriptive Analysis 

Overall, participants completed between 6 and 21 daily dairies with a mean of 

18.04 + 3 days. Sixty-five of the 67 participants completed between 12 and 21 daily 

questionnaires. One participant completed six and one participant completed nine daily 

questionnaires. The results are identical whether these two participants are retained or 

excluded from the analysis. Overall, 1210 daily assessments were recorded out of 1407 

possible daily assessments (86% compliance). Baseline scores on the HSCL-25 were not 

correlated with number of daily questionnaires completed.  

The pre-post HSCL-25 difference scores ranged from -12 to 38 (i.e., the 

participant who deteriorated the most had an increase of 12 points and the participant 

who improved the most had a decrease of 38 points). The mean change-score across 

subjects was 7.82, which indicates an overall improvement in symptoms. Thirteen 

participants (19.4%) had a negative HSCL-25 difference score indicating that they 

experienced symptomatic deterioration, two (3%) participants showed no change in their 

HSCL-25 score and 52 (77.61%) participants showed at least one-point improvement. 

Although females (M = 56.46) were more distressed than males (M = 48.84) at baseline (t 

= 2.66, p = .01), there were no significant gender differences on the HSCL-25 difference 

scores, the mean level of daily NA, or the mean level of daily EA. Descriptive statistics 

for the HSCL-25 and daily variables are listed in table 2.  
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Table 2.  Means and Standard Deviations of the HSCL-25 Variables and the Aggregated 
Daily Variables 

Variable M SD 

Baseline HSCL-25 54.58 9.58 
Post HSCL-25 46.76 11.03 
HSCL-25  Difference scores 7.82 9.95 

Daily Variable 
  

Negative affect 2.14 .46 
Experiential avoidance 2.57 .70 

Note.  HSCL-25 = Hopkins Symptoms Checklist – 25 item version; Negative affect and experiential 
avoidance scales range from 1 to 5. 
 

Approach to data analysis 

Multilevel modeling, using SAS PROC MIXED (SAS Institute, 2004), was used 

to test the study hypotheses. Multilevel modeling is the most appropriate analytic method 

when data is organized in more than one level. In the current study, 1210 daily 

assessments (level-1) were nested within 67 individuals (level-2). Traditional regression 

models are inappropriate for analyzing nested data because they do not account for the 

dependency (correlations) among the lower level observations within the upper level 

units. Multilevel modeling takes into account this dependency by estimating random 

affects for the intercepts, slopes, or both, and yields more accurate parameter estimates 

and standard errors (Bauer, Preacher, & Gill, 2006). In the current study, at level-1 I 

estimated how EA and NA change over time as well as the same-day or lagged 

associations between EA and NA for each person. At level-2 I estimated whether there 

are individual differences in these within-person slopes as a function of level-2 

symptomatic change (pre-post difference scores on the HSCL-25).  
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In all models that include time (day) as a level-1 predictor, the time variable was 

centered on the first day to capture “initial status” (i.e., the intercept in these models is 

the predicted score of the dependent variable on the first day of the daily-diary period). In 

models with other level-1 predictors, these predictors were centered around each person’s 

mean (each participant’s mean on the predictor was subtracted from each day’s score on 

the predictor). The use of person-mean centering provides a pure assessment of the 

within-person relationship between level-1 predictors and the dependent variable that is 

not contaminated with between-person variability and reduces unnecessary collinearity 

(Enders & Tofighi, 2007; Nezlek, 2001; Paccagnella, 2006; Schwartz & Stone, 1998). 

Level-2 variables were always centered on the grand mean.  

The first hypothesis states that the linear time trajectories of NA and EA would be 

moderated by symptomatic change (pre-post change scores on the HSCL-25). 

Specifically, it was predicted that larger change scores (indicating more symptomatic 

improvement) would be associated with a linear decrease in NA and EA over time. To 

test this hypothesis I first estimated the linear time slope of EA using the following level-

1 multilevel regression equation: 

EAij = π0i + π1i (DAY ij – 1) + εij 

EAij is the EA score of participant i on day j and π0i, the intercept, represents the 

participant’s predicted EA score on the first day of the daily-diary period. π1i  represents 

the linear time slope of EA as a function of time (the daily rate of change) for that 

particular participant and εij represents the measurement error around participant i’s time 

slope. At level-2 I estimated whether these within-person slopes are moderated by overall 
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symptomatic change (pre-post difference scores on the HSCL-25, a between-person 

level-2 variable) using the following equations. 

π0i = γ00 + γ01 (SYMPTOMSi) + ζ0i 

π1i = γ10 + γ11 (SYMPTOMSi) + ζ1i 

In multilevel modeling the parameter estimates from the level-1 regression 

equation are the outcomes in the level-2 equations. Thus, π0i, the level-1 intercept 

(participant i’s EA score on day 1) is modeled as a function of the mean intercept for 

participants with a mean HSCL-25 score (γ00), the effect of symptomatic change (γ01) on 

that intercept, and an intercept-specific error (ζ0i). π1i, participant i’s slope of EA over 

time, is modeled as a function of the mean slope for participants with a mean HSCL-25 

(γ10), the effect of symptomatic change on that slope (γ11), and a slope-specific error (ζ0i). 

In all multilevel models in the study, this random effect of the slope was included in the 

model only if its variance estimate was significantly different than zero. γ11  is of 

particular importance here because it represents the interaction between symptomatic 

change and time. It was predicted that this interaction term would be significant, 

indicating that different participants have different EA time trajectories. Specifically, it 

was predicted that larger pre-post change scores on the HSCL-25 would be associated 

with steeper linear decrease in EA over time. The same set of analysis was then repeated 

with NA as the dependent variable.  

The second hypothesis states that the same-day associations between NA and EA 

would be moderated by symptomatic change such that smaller pre-post change scores on 

the HSCL-25 would be associated with stronger daily NA-EA slopes. This hypothesis 
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was tested first with NA is the dependent variable, predicted from same-day EA, 

symptoms change, and their cross-level interaction, and second with EA as the dependent 

variable, predicted from same-day NA, symptoms change and their cross-level 

interaction. Using NA as the dependent variable, I first examined the within-person 

slopes between EA and NA using the following level-1 equation: 

NA ij = π0i + π1i (EAij) + εij 

NA ij is the NA score of participant i on day j and π0i, the intercept, represents the 

participant’s predicted NA score at his/her average level of EA (because EA was person-

mean centered). π1i represents the slope between EA and NA for that particular 

participant (the change in participant i’s NA score for every one unit change in EA) and 

εij  represents the measurement error around participant i’s EA-NA slope. At level-2 I 

estimated whether these within-person slopes are moderated by symptomatic change 

using the following equations. 

π0i = γ00 + γ01 (SYMPTOMSi) + ζ0i 

π1i = γ10 + γ11 (SYMPTOMSi) + ζ1i 

Here, π0i,  the level-1 intercept (participant i’s mean NA across all days), is modeled as a 

function of the mean intercept across all participants (γ00), the effect of symptomatic 

change (γ01), and an intercept-specific error (ζ0i). π1i, (participant i’s EA-NA slope) is 

modeled as a function of the mean slope across all participants (γ10), the effect of 

symptomatic change on the slope (γ11), and a slope-specific error (ζ0i). Again, γ11 is of 

particular importance because it represents the interactive effects of symptomatic change 
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and EA on daily NA. The main hypothesis was that this interaction term would be 

significant indicating that the EA-NA slopes would vary as a function of symptomatic 

change. The same analysis was repeated with EA as the dependent variable and NA as 

the level-1 predictor. To examine the degree to which the strength of the same-day slopes 

between NA and EA change over time as a function of symptomatic change, a model 

with NA is the dependent variable, predicted from time, same-day EA, and symptomatic 

change, was examined. In this model, a 3-way interaction between time, EA, and 

symptomatic change was predicted.  

The third hypothesis states that the one-day lagged associations between NA and 

EA would be moderated by symptomatic change such that smaller pre-post change scores 

on the HSCL-25 would be associated with stronger lagged reciprocal NA-EA slopes. In 

this analysis, EA on day j-1 was used to predict NA on day j, after statistically accounting 

for the autoregressive effect of NA on j-1. In other words, EA on day j-1 was used to 

predict increases in NA from day j-1 to day j. Similarly NA on day j-1 was used to 

predict increases in EA from day j-1 to day j. It was predicted that stronger lagged 

associations would be associated with less symptomatic improvement. 

In all multilevel models (except the time-lagged model), the residual variance at 

level 1 was also explained by an autoregressive error structure (Affleck et al., 1999; 

Schwartz & Stone, 1998). This error structure accounts for the fact that for each 

participant, two measurement points that are closer in time (i.e., day 4 and 5) are likely to 

be more strongly correlated than two measurement points further away in time (i.e., day 5 
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and 15). The lagged models do not include an autoregressive error structure because this 

is already accounted for by including the level-1 predictor on day j-1.  

Preliminary Multilevel Analysis 

The first step in most multilevel analyses is to examine the intraclass correlation 

in a completely unconditional model (a model without any predictors, Nezleck 2001, 

2007). The intraclass correlation describes how much of the total variance in the 

dependent variable is partitioned between the within- and between-person levels (level-1 

and 2) and indicates the degree of dependency of the level-1 scores within the level-2 

units. The higher the intraclass correlation the more dependent are the level-1 

observations within the level-2 units, indicating that traditional regression is not 

appropriate. As with most other models in this study, the unconditional means models 

were conducted while accounting for the residual autoregressive effects. Thus, the 

intraclass correlations indicate how the variance in the dependent variable is distributed, 

accounting for the autocorrelations between residuals over days.  

Partitioning the variance in daily NA, an intraclass correlation of .32 indicated 

that 32% of the variance in daily NA was attributed to differences between people 

(individual differences) and the remaining variance, 68%, was attributed to differences 

within people (daily or other “momentary” factors). An intraclass correlation of .52 

indicated that 52% of the variance in daily EA was attributed to between-person factors. 

Thus, compared to daily variation in NA, daily variations in EA seemed to be more 

strongly associated with individual difference factors. However, the fact that 

approximately half the variance in daily EA was attributed to within-person factors 
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suggests that the state EA measure is sensitive to change and that viewing experiential 

avoidance solely as a trait is insufficient. Overall, these correlations indicated enough 

variance at each level that need to be explained and the usefulness of adding predictors at 

both levels when predicting both daily EA and daily NA. 

Next, the associations between symptomatic change and daily EA and NA were 

examined. It was found that pre-post HSCL-25 difference scores were associated with 

daily NA and daily EA in the predicted direction. Participants who showed more 

symptomatic improvement reported less daily NA (B = -.01, SE = 0.00, t(65) = -1.93, p = 

.06) and less daily EA (B = -.021, SE = 0.01, t(65) = -2.55, p = .013). These multilevel 

estimates are equivalent to correlation coefficients of .25 for NA and .31 for EA (these 

correlations are computed by comparing the residual error of the intercept from an 

unconditional model to the residual error of the intercept from a model predicting daily 

NA or EA from HSCL difference scores; see Nezlek, 2007).   

Next, daily NA and EA were modeled as a function of time in unconditional 

growth models. Results from these models indicated that NA did not show a linear 

change over time (B = -.00402, SE = 0.003955, t(1142) = -1.02, p = .3096). This finding 

is surprising because the mean change score on the HSCL-25 was 7.78, indicating that on 

average participants showed symptomatic improvement during the 3-week study period. 

This symptomatic improvement was not accompanied by a linear decrease in daily NA. 

EA, on the other hand, showed significant linear decrease over time (B = -.01, SE = .00, 

t(1142) = -2.23, p = .03). This indicates that the effects of time should be accounted for in 

models predicting EA.  
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Hypothesis 1: Larger pre-post change scores on the HSCL-25 (indicating more 

symptomatic improvement) would be associated with steeper linear decreases in both NA 

and EA 

  Two multilevel models were examined to test this hypothesis. First, NA was 

modeled as a function of time (day), symptomatic change (pre-post difference scores on 

the HSCL-25), and their cross-level interaction. This model is similar to a manipulation 

check because the pre-post difference scores on the HSCL-25 are expected to be 

associated with NA time trajectories (changes is symptoms are likely to correspond to 

changes in daily affect). Specifically, larger HSCL-25 difference scores were expected to 

be associated with linear decrease in NA. A similar model was then examined with EA as 

the dependent variable. As mentioned above, a cross-level interaction in such models 

would indicate that the within-person time trajectories of the dependent variable vary as a 

function of between-person degree of symptomatic change. Both models showed 

significant cross-level interactions in the predicted direction. Larger HSCL-25 difference 

scores were associated with a steeper linear decrease in both NA and EA. The parameter 

estimates from this set of analysis are shown in table 3 and the interactions themselves, as 

well as their associated simple slopes, are depicted in figures 1 and 2. 
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Table 3.  Multilevel analyses showing how negative affect and experiential avoidance 
change over time as a function of between-person symptomatic change. 

Predictor Coefficient SE P 

Negative affect as the dependent variable 

Intercept 2.18 .064 .00 
Time -.00432 .064 .22 
HSCL-25 difference scores .000 .000 .98 
HSCL-25 difference scores X time interaction -.00112 .000 .0023 

Experiential avoidance as the dependent variable 

Intercept 2.66 .089 .00 
Time -.00953 .003824 .0128 
HSCL-25 difference scores -.01157 .009068 .2065 
HSCL-25 difference scores X time interaction -.001 .0004 .0131 

Note.  HSCL-25 = Hopkins Symptoms Checklist – 25 item version. 

 

Figure 1.  Negative affect trajectories for people 1 SD below the mean HSCL-25 
difference scores (improved) and 1 SD above the mean HSCL-25 difference score 
(Deteriorated). Simple slopes are also shown. Possible range of negative affect rating = 1 
to 5.  
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Figure 2.  Experiential avoidance trajectories for people 1 SD above the mean HSCL-25 
difference scores (improved) and 1 SD below the mean HSCL-25 difference score 
(Deteriorated). Possible range of experiential avoidance rating = 1 to 5. 
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The simple slopes from this set of analyses show that participants who 

experienced symptomatic improvement during the study period (1 SD below the mean 

HSCL pre-post difference scores) also showed linear decreases in NA and EA, whereas 

participants who experienced symptomatic maintenance or slight deterioration (1 SD 

above the mean HSCL pre-post difference scores) showed constant levels of NA and EA. 

In both of these models, random effects for the time slopes were not included because 

their variance estimates were not different than zero (indicating the symptomatic change 

explained all the variability of the time slopes of EA and NA). Table 3 shows that the 

main effects of symptomatic change in both models was nonsignificant, indicating that 

symptomatic change was not associated with EA or NA on day 1. However, the same 

models with the time variable centered on day 21 showed significant main effects for 

b = -.019* 

b = .00 
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symptomatic change on NA and EA on the last day, indicating that more symptomatic 

change was associated with less NA and EA on the 21st day.   

Hypothesis 2: Smaller pre-post change scores on the HSCL-25 (indicating less 

symptomatic improvement) would be associated with stronger same-day within-person 

slopes between NA and EA  

Similar to the first hypothesis, the second hypothesis was explored with one 

model predicting daily NA and one model predicting daily EA. NA was predicted from 

same-day EA, symptomatic change, and their cross-level interaction and EA was 

predicted from same-day NA, symptomatic change, and their cross-level interaction. In 

both models the level-1 predictor was group-mean centered and the level-2 predictor was 

grand-mean centered. First, the model predicting NA showed that across the sample as a 

whole, higher levels of EA were associated with higher levels of NA (B = .31, SE = .04, 

t(1140) = 8.65, p < .0001). Thus, on days when participants engaged in more EA 

behaviors they also felt more NA. Contrary to expectations, this same-day association 

was not moderated by symptomatic change. Next, the effect of time was added to the 

multilevel model and the 3-way interaction between time, EA, and symptomatic change 

was explored. Results from this model revealed a significant 3-way interaction (B = -

.001, SE = .00, t(1167) = -2.47, p < .013) indicating that the strength of the EA-NA daily 

links becomes weaker over time for participants with larger pre-post difference scores on 

the HSCL-25 (indicating more symptomatic improvement). Figure 3 shows the same-day 

EA-NA links for individual days (day1, 10, and 21) for participants who showed 

symptomatic improvement during the study. For these participants, the strength of the 
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daily EA-NA becomes weaker over time. Figure 4 shows an opposite pattern among 

participants who remained symptomatic. For these participants, the daily EA-NA links 

showed a trend of becoming stronger over time. It is important to note that a significant 

3-way interaction predicting daily EA from time, same-day NA, and symptomatic change 

was not found.  

Figure 3.  Changes in the strength of the same-day EA-NA links as a function of time for 
participants 1 SD below the mean HSCL-25 difference scores (improved). Possible range 
of negative affect and experiential avoidance rating = 1 to 5. 
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Figure 4.  Changes in the strength of the same-day EA-NA links as a function of time for 
participants 1 SD above the mean HSCL-25 difference scores (deteriorated).  Possible 
range of negative affect and experiential avoidance rating = 1 to 5. 
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Second, daily EA was predicted from same-day NA, symptomatic change and 

their cross-level interaction. This model was examined while accounting for the linear 

decrease of EA during the study period. Across the sample as a whole, higher levels of 

NA were associated with higher levels of EA (B = .35, SE = 0.04, t(1140) = 8.35, p < 

.0001). On days when participants felt more NA they also engaged in more avoidant 

behaviors. Again, contrary to expectations, this daily association was not moderated by 

overall symptomatic change (B = -.002, SE = 0.004, t(1140) = -.49, p = .62). However, as 

shown in figure 3, the analysis yielded a main effect of symptomatic change (B = -.022, 

SE = .008, t(65) = -2.58, p = .008), indicating that more symptomatic improvement was 

associated with less daily EA at each level of NA.   
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Figure 5.  Same-day NA-EA associations for participants 1 SD below the mean HSCL-25 
difference scores (improved) and 1 SD above the mean HSCL-25 difference score 
(Deteriorated). Possible range of experiential avoidance rating = 1 to 5. 
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As shown in Figure 3, the strength of the same-day relationships between daily 

NA and EA is similar for participants 1 SD below the mean HSCL-25 change score 

(improved) versus participants 1 SD above the mean change score (deteriorated). 

However, at every level of NA, those who deteriorated report more attempts to control 

their negative thoughts and feelings. Because the overall relationship between 

symptomatic change and daily EA is important, I also examined whether symptomatic 

improvement predicted daily EA over and above (accounting for) daily variations in NA. 

To do this, a model predicting daily EA from symptomatic improvement and a grand-

mean centered version of daily NA was used. In this model the daily variations in NA are 

viewed as a nuisance variable to be accounted for. The parameter estimate of 

symptomatic change in a model with the grand-mean centered version of daily NA is a 
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partial regression coefficient representing the statistical effect of symptomatic change on 

daily EA, accounting for daily NA (Enders & Tofighi, 2007). The results of this model 

showed that symptomatic improvement predicted daily EA even when accounting for 

daily variation in NA (B = -.01851, SE = .007667, t(65) = -2.41, p = .019), such that 

individuals who showed less symptomatic improvement used more EA behaviors on any 

given day, over and above the effect of daily NA on daily EA. A traditional between-

person regression analysis, predicting symptom level at the end of the 3-week daily-diary 

period from symptom level at baseline, overall mean NA (aggregated across 21 days for 

each participants), and overall mean EA levels was performed to complement the 

multilevel analysis. This regression model showed that mean daily EA significantly 

predicted symptom worsening accounting for mean NA levels (unstandardized b = 4.63, 

p = .008). Mean NA did not predict symptomatic change in this regression model 

(unstandardized b = 3.59, p = .16).   

Hypothesis 3: Smaller pre-post change scores on the HSCL-25 (indicating less 

symptomatic improvement) would be associated with stronger one-day reciprocal lagged 

EA-NA associations.  

Results from the lagged analyses did not confirm reciprocal relationship between 

EA and NA over a one-day lag.  Lagged associations were not observed for the whole 

sample and were not moderated by symptomatic change. As mentioned before, although 

lagged associations between NA and EA would be the most convincing evidence for a 

positive feedback loop, these relations are hard to demonstrate. Essentially, 
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demonstrating lagged associations requires that we know the time frame in which EA and 

NA affect each other rather than arbitrarily deciding to examine a one-day window. 
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DISCUSSION 

In the current study I sought to contribute to the literature on EA by (a) tracking it 

on a daily basis, and examining how it co-varies with daily NA within individuals over 

time, and (b) testing whether these daily EA-NA associations are related to the degree of 

symptomatic change among individuals with high levels of depressive and anxiety 

symptoms. Because previous research on EA has relied on between-person analyses 

within the context of experimental paradigms or by using trait self-reports it deemed 

important to complement this line of research by investigating the daily processes 

involving EA in people’s natural environments using a combination of within-person and 

between-person analyses. Furthermore, rather than testing the linear causal effects of EA 

on distress, the underlying premise of this study was that daily EA is reciprocally related 

to daily NA in a positive feedback loop that unfolds over time, and that these daily 

reciprocal relationships are in turn associated with maintenance or deterioration in 

depressive/anxious symptoms over time.  

Results from the daily-diary multilevel analyses 

 As predicted, participants whose symptoms showed less improvement maintained 

higher and flatter linear time trajectories of NA and EA during the 21-day daily-diary 

period. Figure 1 and 2 show that participants with pre-post change scores 1 SD below the 

mean HSCL-25 change score had elevated flat (b = 0) time trajectories of NA and EA. 

Because the mean pre-post change scores on the HSCL-25 was 7.78 and the SD was 9.95, 

participants with 1 SD below the mean were the ones who showed a slight symptomatic 

deterioration. These findings are consistent with the notion that symptomatic 
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maintenance or deterioration is characterized by a pattern in which daily EA and NA 

reciprocally maintain each other. The congruence between the pre-post changes in 

symptoms and the daily pattern of change in NA can be viewed as a type of manipulation 

check (changes in symptoms are expected to correspond to changes in daily NA). 

However, when considering both the NA and the EA linear change patterns, a clearer 

picture emerges which is consistent with the notion that both NA and EA remain high 

among individuals who remain symptomatic possibly because they affect each other in a 

reciprocal pattern. It is important to remember, however, that these findings provide only 

indirect support consistent with the notion of an exacerbation cycle and alternative 

explanations are also highly plausible. It is possible, for example, that EA and NA remain 

high among distressed individuals because both are markers of distress, not because they 

are related to each other in any particular way.       

For the sample as a whole, EA predicted more same-day NA. On days when 

participants reported engaging in more EA behaviors they also felt more NA. Thus, the 

trait relationship between EA and negative outcome found in previous research was 

confirmed at the state daily level. However, the hypothesis that the same-day EA-NA 

links would be stronger for participants showing less symptomatic improvement was not 

supported by the data. However, a 3-way interaction between time, daily EA, and 

symptomatic change revealed that the same-day EA-NA links became weaker over time 

as a function of greater symptomatic improvement. Calculating the EA-NA simple slopes 

for each individual day showed that for participants who showed symptomatic 

improvement the EA-NA links became weaker over time and were no longer significant 
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from day 19. For participants 1 SD below the mean HSCL-25 difference scores (showing 

symptomatic maintenance or slight deterioration), these links remain significant 

throughout the 21-day study period and showed a trend towards becoming stronger over 

time. These results are also consistent with the notion of ironic, gradually progressing 

exacerbation cycles but primarily speak to the possibility that symptomatic improvement 

may involve decoupling, over time, of the EA-NA daily links.  

Taken together, these results are suggestive of the theoretical notion that the 

macro process by which psychological symptoms are reduced can be understood in terms 

of more micro daily processes in which both negative affective states and attempts to 

control or avoid them decrease over time and become less entangled with each other over 

time.  An important caveat regarding this interpretation is that the 3-way interaction was 

not observed when EA was the dependent variable, predicted from same-day NA, time, 

and symptoms change. Because there is no reason to expect the same-day decoupling 

effect only when NA is the dependent variable and not when EA is the dependent 

variable, alternative explanations need to be considered. One such explanation may be 

related to the possibility that participants with 1 SD above the mean HSCL-25 difference 

scores experienced low levels of NA on the last few days of the study leading to lack of 

variability in their NA scores on these days and to lack of associations with daily EA on 

these days.   

Predicting EA from same-day NA (measuring EA reactivity to NA) showed that 

across the whole sample, on days when participants felt more NA they also reported 

attempting to avoid it more. However, the hypothesis that symptomatic maintenance 
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would be associated with stronger EA reactivity was not supported by the data. Within 

this model, a main effect for symptomatic change was observed, indicating that 

participants showing less symptomatic improvement used overall more EA at every level 

of NA (see figure 4). A model employing a different centering method of NA (Enders & 

Tofighi, 2007) was used to examine the effect of symptomatic change on daily EA 

accounting for variations in daily NA. This model showed that less symptomatic 

improvement was associated with higher levels of daily EA, accounting for how much 

NA participants felt on any given day. The results from this model are important as they 

show that EA is not simply an artifact of daily NA as it is predicted by symptoms change 

independently of daily NA. The between-person regression analysis showing that mean 

levels of daily EA predicted symptoms worsening accounting for mean levels of NA 

provided additional support for the negative effects of EA and that these effects cannot be 

viewed as redundant with the effects of NA.   

 Perhaps not surprisingly, the results from the lagged models did not reveal any 

one-day lagged associations between EA and NA or vice versa.  Although lagged 

associations would have provided the strongest evidence for reciprocal causal NA-EA 

associations, the time frame by which NA and EA affect each other is unknown. For 

example, EA is often used because it actually helps to alleviate distress in the short run 

and its maladaptive paradoxical effects may be observed only in the long run. Thus, 

future studies employing several assessments within a day might reveal different 

relationships between NA and EA, depending on which time frame is used. Overall, it 
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seems that when studying psychopathological processes, the question of when effects 

occur is equally important to the question regarding the strength of the relationship.  

Measurement of experiential avoidance 

 The current study also contributes a state measure of EA that is suitable for use in 

daily-diary studies and includes several behaviors hypothesized to serve an avoidant 

function. It was assumed that despite the fact that EA behaviors such as thought 

suppression and emotion suppression have traditionally been studied in independent 

research programs, their similar avoidant function may indicate the need to integrate 

them into one measurement instrument and to examine their joint effect. It was also 

hypothesized that other behaviors, such as distraction, reflective pondering (reason-

giving), and negatively judging or criticizing oneself for having unwanted thoughts and 

emotions are additional behaviors that serve an avoidant function. The validation process 

of the daily EA measure, which included items representing all of these constructs, 

provides initial support for this hypothesis.  

In two different samples, trait measures of emotion suppression, thought 

suppression, reflective pondering, and lack of experiential acceptance loaded on one 

factor that was moderately internally consistent. The distraction trait measure did not load 

on this factor, probably because the items in this instrument measure avoidance by doing 

pleasurable or valued activities ("concentrate on your work", "do something that has 

made you feel better in the past", or "help someone else with something in order to 

distract yourself"). Future research investigating the properties of distraction as an 

emotion regulation strategy will need to specify how the method of distraction affects the 
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usefulness of this approach in regulating emotions. In the current study, this problem was 

addressed by using a daily distraction item that did not contain information regarding the 

distraction method, which probably led to the high factor loading of this item in the EA 

factor that was extracted from the daily items. The nine daily EA items clearly reflected 

one factor and their internal consistency was very high. Other than providing the impetus 

to use one EA index score based on all nine items, the results from the validation process 

of the daily EA measure hold important conceptual implication: They suggest that 

researcher may consider integrating various EA behaviors and studying their joint effects 

rather than holding separate research programs for each behavior.    

Limitations and conclusions 

Several limitations need to be considered when interpreting the results of this 

study. First, using pre-post difference scores to measure symptomatic change is 

vulnerable to measurement error. This problem might be exacerbated by HSCL-25 scores 

regressing to the mean during the study. However, if the HSCL-25 changes simply 

reflected regression to the mean, it would have been less likely to observe the 

corresponding changes in daily NA and EA as well as the changes in the strength of the 

EA-NA daily links. Still, it is possible that regression to the mean contributed to 

measurement error. Second, solely relying on self-reports may have led to inflated 

associations between variables due to shared method variance. Relying on self reports to 

study EA may be particularly problematic because some individuals may not be aware of 

their EA behaviors while others might avoid such reporting. Third, asking participants 

about their experiences of NA and EA once per day at the end of the day may have 
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concealed NA-EA associations that occur within a day. As mentioned above, this point 

may be related to the null findings in the lagged multilevel models. Future studies can 

greatly benefit from assessing NA and EA multiple times each day even though there is 

no research addressing the question of what is the ideal amount of time between 

assessments. In such studies, however, the number of items that can be used needs to be 

reduced to avoid participants’ burden and this trade-off also needs to be considered. In 

addition, future studies can benefit from using event-contingent designs in which NA and 

attempts to control it are measured in response t a particular negative event. Fourth, as in 

any daily-diary study, measurement reactivity may be a concern. The question of whether 

the results can be generalized to people who do not spend a considerable amount of time 

completing daily questionnaires naturally emerges. Affleck et al. 1999, however, 

reviewed some evidence that suggests that measurement reactivity is not a significant 

problem, especially if participants cannot review their responses to the daily 

questionnaires (Hayes & Cavior, 1980). The computerized designed in the current study 

ensured that participants in the current study could not. Fifth, using a level-2 predictor 

that essentially does not exist until the end of the study to predict outcome that occurs 

during the study precludes drawing temporal conclusions. Thus, despite the prospective 

design, the results of this study must be viewed cross-sectionally. It cannot be argued that 

any observed pattern of daily relationship between EA and NA have led to symptoms 

maintenance or worsening.    

Finally, future studies examining the role of EA in the development and 

maintenance of psychopathology can benefit from utilizing a more defined and/or 
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homogenous samples. The sample of symptomatic individuals in the current study may 

have included individuals who have been symptomatic and/or had a psychiatric diagnosis 

for a long time before the study, along with individuals who have been symptomatic only 

for a short duration due to recent negative life events. It is possible that EA plays 

different roles among individuals with a psychiatric diagnosis versus individuals without 

a psychiatric diagnosis who experience distress due to life stress. Partially addressing this 

problem, I asked participants if they were currently struggling with a recent negative life 

event. Forty-one (out of 67) endorsed this single yes-no item and accounting for it did not 

affect the obtained results. However, this was only a limited solution because this item 

could not discriminate between participants with or without a history of psychiatric 

diagnosis. Future studies should not only assess for current levels of symptoms but also 

for current and past history of psychiatric diagnosis.  

In conclusion, this study is the first to use an internet-based daily-diary design to 

examine the daily processes by which EA is involved in symptom maintenance or 

exacerbation versus improvement. This is also the first study to use an empirically-based 

state measure of EA that includes several EA behaviors. It was found that symptomatic 

improvement was characterized by decreasing levels of EA and NA during the 21-day 

study period and by progressively weaker same-day links between EA and NA. This 

pattern is consistent with the idea that EA and NA decouple from each other among 

individual who experience symptomatic improvement, perhaps because people engage in 

less EA behaviors. It was also found that less symptomatic improvement was associated 

with more use of EA behaviors during the 3-week daily-diary period. I hope that this 
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study will stimulate more prospective research focusing on the dynamic day-to-day and 

within-days processes that unfold over time by which EA is related to the maintenance of 

psychopathology. More broadly, I hope that more research will address the ongoing, 

possibly reciprocal, relationships between relevant variables rather than solely addressing 

a linear perspective in explaining how psychological problems are developed and 

maintained.   
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