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Abstract 

A worrisome period of uncertainty frequently precedes important life events, and many of the 

coping strategies people employ during such waiting periods prove ineffective. Distraction can 

be efficacious, but individuals awaiting uncertain news often fail to lose themselves in a 

sufficiently diverting activity. Across three studies—two observational and one experimental—

we test whether flow-inducing activities provide a better distraction and improve the waiting 

experience. In Study 1, law graduates (N = 125) who experienced more flow while awaiting their 

bar exam results reported less worry, fewer negative emotions, and more positive emotions. 

However, they were often unable to accurately identify personally-relevant flow-inducing 

activities. Study 2 replicated these findings in a longitudinal study of PhD students on the 

academic job market (N = 141). Study 3 experimentally tested the effects of engaging in a flow 

activity (via an adaptive Tetris® game) on undergraduate participants (N = 309) waiting for peers 

to rate their physical attractiveness. Study 3 successfully replicated the findings of Studies 1 and 

2 with a measure of subjective flow experiences, but the manipulation was only effective for 

bolstering positive emotion and mitigating negative emotions; it did not reduce worry. Our 

findings point to challenges in moving people toward flow but suggest that engaging in flow may 

boost well-being during a period of uncertainty and make the waiting a little easier. (223 words) 

 

Keywords: uncertainty, waiting, flow, well-being, coping 
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A Better Distraction: 

Exploring the Benefits of Flow During Uncertain Waiting Periods 

A period of uncertainty frequently precedes important life events. Job applicants eagerly 

await post-interview callbacks, students await their final exam grades, and patients await medical 

test results. “Will I get the job?” “Will I get the grade I need?” “Will the diagnosis be cancer?” 

These questions are personally significant and often anxiety-provoking. Answers to such 

questions require time and patience. Yet individuals vary in their ability to calmly await 

potentially life-altering news, and not all coping strategies are created equal during these 

stressful periods of uncertainty. Unfortunately, many of the coping strategies people employ 

while awaiting uncertain news (e.g., managing expectations, taking preventive action; Sweeny & 

Cavanaugh, 2012) do not effectively assuage distress and may even backfire (Sweeny, Reynolds, 

Falkenstein, Andrews, & Dooley, 2016). Thus, the current paper presents three studies testing a 

potentially effective strategy for calmly passing the time while awaiting uncertain news: 

engaging in flow-inducing activities.    

Consider two hypothetical law graduates waiting to hear whether they passed the bar 

exam. After three long years of law school, they must wait four excruciating months to discover 

if they have performed well enough on the exam to transition to the next phase of their careers as 

licensed attorneys. Research indicates that the waiting period for bar exam results is filled with 

high levels of anxiety, rumination, and pessimism (Sweeny & Andrews, 2014). One of the law 

graduates, Zack, attempts to relieve the negative psychological experience of waiting by 

distracting himself with various activities. However, Zack bounces too readily from one 

distraction to another without fully investing in any particular activity, and thus his efforts fail 

(Sweeny, 2012; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). The other law graduate, Alice, 
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decides to distract herself by selecting a challenging activity that completely captures her 

attention and induces a state of “flow,” or complete absorption and enjoyment (Nakamura & 

Csikszentmihalyi, 2002). Alice’s chosen activity so fully engages her concentration that it shuts 

out other worries about her impending bar exam result, and thus she experiences greater well-

being and more successfully navigates the waiting period than Zack. Our studies seek to test the 

effectiveness of Alice’s strategy. 

What Makes Waiting Stressful?  

 In a recent study, a majority of participants who were asked to recall an uncertain waiting 

period that ended badly indicated that the waiting was just as difficult or worse than receiving the 

bad news (Sweeny & Falkenstein, 2015). What makes waiting so stressful? One of the most 

troubling burdens of uncertainty appears to be worry, a combination of anxiety and future-

oriented perseverative thinking (Poole et al., 1999; Sweeny & Falkenstein, 2015; Sweeny et al., 

2016; Sweeny & Howell, 2017). If left to run amuck, worry can confine people who are stuck in 

waiting limbo to an iterative loop of perpetual, unpleasant thoughts (e.g., “I can’t stop thinking 

about the bar exam,” “I keep bringing up the bar exam in conversations with other people”; 

Howell & Sweeny, 2016; Sweeny & Howell, 2017).  

 People tend to engage in the most perseverative thinking at the beginning and end of a 

waiting period, and during these timeframes, people also report the most anxiety and negative 

emotion and the least positive emotion of the waiting experience (Howell & Sweeny, 2016). Not 

only do perseverative thoughts feel emotionally aversive, they also appear to be detrimental to 

human health (Brosschot, Gerin, & Thayer, 2006). Perseverative thoughts have been linked to 

poor sleep quality and longer sleep onset latency (Querstret & Cropley, 2012; Thomsen, 

Mehlsen, Christensen & Zachariae, 2003; Zoccola, Dickerson, & Lam, 2009), and they also 
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interfere with cortisol recovery patterns and increase inflammation (both markers of stress; 

Zoccola, Figueroa, Rabideau, Woody, & Benencia, 2014). Thus, coping strategies that target the 

perseverative thoughts that arise while people await uncertain news are likely to be particularly 

effective for both reducing distress and mitigating consequences of that distress for physical 

health.   

Distraction as a Coping Strategy 

 Although worry can be useful for motivating people to prevent dire outcomes (e.g., by 

buckling their seat belt or undergoing medical screenings; see Sweeny & Dooley, 2017), waiting 

periods often thwart attempts to problem-solve and make it difficult (or even impossible) to alter 

future outcomes for the better. After all, once the interview is done, the exam completed, or the 

biopsy sent to the lab for analysis, there is nothing more to do but wait—and worry. Because 

worrisome, perseverative thoughts are a major culprit in distress during waiting periods, and 

because waiting periods do not allow for much productive action in response to such thoughts, 

one’s best option is often distraction.  

The lay public seems to sense that distraction is a good coping strategy. In an 

unpublished study, participants in an online survey were asked to reflect on times they had 

waited for uncertain news and to describe strategies that made the experience easier (Sweeny, 

2016). The vast majority of respondents (82%) mentioned that they used some form of 

distraction (e.g., playing video games, hiking, watching TV or movies, catching up on chores, 

working) to “keep as busy as possible” or “keep [their] mind off” the waiting. 

Distraction aims to alter one’s present emotional experience by focusing attention 

elsewhere, on either external targets (e.g., hobbies, social interactions) or internal targets (e.g., 

thinking about unrelated, pleasing topics; Sweeny & Cavanaugh, 2012). During a waiting period, 
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distraction is one of the most explicit and direct means of emotion regulation (Gross & 

Thompson, 2007; Sweeny & Andrews, 2014; Sweeny & Cavanaugh, 2012), and a plethora of 

research attests to distraction’s efficacy in reducing perseverative thoughts and improving mood 

and coping (Lazarus, 1985; Lyubomirsky & Nolen-Hoeksema, 1995; Lyubomirsky, Tucker, 

Caldwell, & Berg, 1999; Nolen-Hoeksema et al., 2008). A recent meta-analysis of 306 studies 

found that distraction provides an effective way to regulate emotions across numerous situations 

(d = 0.27; Webb, Miles, & Sheernan, 2012). 

However, not all distraction techniques are created equal, and even “good” distraction 

attempts can prove inadequate when it comes to uncertainty (Sweeny et al., 2016). Across 

several studies, people who report exerting more effort to distract themselves during a waiting 

period display higher levels of worry (Sweeny & Andrews, 2014; Sweeny et al., 2015; Sweeny 

et al., 2016). Efforts to distract oneself also predict poorer self-reported health and greater sleep 

disruption (Howell & Sweeny, 2016). 

Given that distraction should assuage worry by taking the mind away from perseverative 

thoughts, why do findings in the context of uncertain waiting periods suggest the opposite? One 

possibility is that the studies just described failed to capture successful distraction attempts. In 

fact, the measure of distraction used in those studies reflected distraction efforts rather than 

distraction success (“I’ve been trying to distract myself from thinking about my bar exam 

results,” emphasis added; e.g., Sweeny et al., 2016). Perhaps people are expending a great 

amount of effort to distract themselves from unwanted thoughts about their uncertainty without 

successfully achieving that goal. That is, despite their best attempts to “keep their mind off” their 

distress by engaging in a variety of activities, people are failing to lose themselves in an effective 
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distraction activity. How can people more effectively distract themselves while they wait? We 

suspect that the answer lies with the experience of flow. 

Flow as an Antidote to Uncertainty-Related Distress 

The concept of flow emerged from Csizkszentmihalyi’s 1960s studies of the creative 

process, in which he focused particularly on intrinsically motivated, autotelic activities (“auto = 

self, telos = goal”; Nakamura & Csikszentmihalyi, 2002, p. 89). Flow is a state in which one 

becomes so engaged in a particular activity that the rest of the world falls away and time passes 

without one noticing; the experience is so intrinsically rewarding that the person partakes in the 

activity for the pure enjoyment of it—even at great personal cost (Csikszentmihalyi, 1990). As 

such, the study of flow is the study of optimal experience, or “what a painter feels when the 

colors on the canvas begin to set up a magnetic tension with each other, and a new thing, a living 

form, takes shape in front of the astonished creator” (Csikszentmihalyi, 1990, p. 3). The 

activities that induce flow differ from person to person, but some examples include making 

music, rock climbing, dancing, sailing, playing chess, swimming, and bicycling 

(Csikszentmihalyi, 1990). 

Achieving flow requires several conditions: the presence of perceived challenges, or 

opportunities for action, that stretch (without overextending) existing skills, and clear, proximal 

goals coupled with immediate feedback on one’s progress (Nakamura & Csikszentmihalyi, 

2002). For example, pianists are more likely to experience flow if they attempt to play concertos 

slightly more challenging than those they have played before and receive direct feedback on their 

progress (e.g., hearing a discordant note when hitting a wrong key). Flow requires a delicate and 

easily disturbed balance. If challenge exceeds skill, one may become anxious; if skills exceed 

challenge, one becomes bored (Nakamura & Csikszentmihalyi, 2002).  
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This skill-challenge component has been referred to as the balance hypothesis, proposing 

that flow experiences will emerge during any activity in which skill level matches the challenge 

(or demands) of the task (Keller & Bless, 2008). A wealth of correlational evidence supports the 

balance hypothesis (for reviews, see Csikszentmihalyi & Rathunde, 1993; Nakamura & 

Csikszentmihalyi, 2002). More recently, experimental work has provided support for the balance 

hypothesis by using a widely-known computer game: Tetris®. For those unfamiliar with the 

game of Tetris, players must rotate and arrange falling objects (geometric shapes) so that they 

completely fill rows at the bottom of the screen—akin to putting together virtual jigsaw puzzle 

pieces. Once a row is completely filled, it disappears. If rows stack up faster than a player can 

clear them and the objects reach the top of the screen, the game is over.  

Keller and Bless (2008) created different versions of Tetris® and randomly assigned 

undergraduate students to play for eight minutes in one of three game conditions: (1) a boredom 

condition (skill > demand) in which objects fell at a very slow rate, (2) an adaptive condition 

(skill = demand) in which the speed at which objects fell adapted to the player’s performance, 

and (3) an overload condition (skill < demand) in which objects fell at an extremely fast rate, 

making it difficult to fill and clear any lines. Participants in the boredom and overload conditions 

could not change the rate at which objects fell. The researchers found that participants in the 

adaptive condition reported greater outcomes associated with flow (e.g., they perceived time as 

passing more quickly and reported higher levels of involvement and enjoyment) than participants 

in the boredom and overload conditions; they also performed better and rated the activity as a 

better personal fit. Other studies have replicated and extended these findings using a similar 

paradigm (Belchior, Marsiske, Sisco, Yam, & Mann, 2012; Keller & Blomman, 2008; Keller, 

Ringelham, & Blomann, 2011; Sheldon, Prentice, & Halusic, 2015).  
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Although the skill-challenge balance is a major contributor to flow, other characteristics 

(or antecedents) of flow may be particularly beneficial during the periods of uncertainty of 

interest in our investigation. The experience of flow is also characterized by an intense 

concentration on the task at hand, the presence of clear goals, receiving unambiguous feedback, a 

merging of action and awareness, a loss of self-consciousness, a sense of control over one’s 

actions, a feeling that time is passing faster than normal, and an experience of the activity as 

intrinsically rewarding (Nakamura & Csikszentmihalyi, 2002; Fong, Zaleski, & Leach, 2015). 

Many of these characteristics have clear implications for stressful waiting experiences. For 

example, intensely focusing on flow-inducing tasks could help people to reduce their focus on 

the uncertain future, thus providing a better distraction than engaging in more passive activities 

like watching TV. Moreover, the sense of control and competence that flow entails may be 

particularly well-matched to the experience of waiting, which typically involves a loss of control 

over key aspects of one’s future and, in many contexts (e.g., professional, academic, athletic), a 

sense that one might soon face evidence of personal failure.  

Perhaps unsurprisingly, people who experience flow reap gains in pleasure, enjoyment, 

and fulfillment as a result of those experiences (Lyubomirsky, 2008). Beyond these direct 

effects, experiencing flow is also associated with greater self-esteem, positive emotion, 

satisfaction with life, and other measures of psychological well-being, as well as lower negative 

emotion (Asakawa, 2004; Fritz & Avsec, 2007; Wells, 1988). In an experimental manipulation 

of flow, undergraduates assigned to engage in a high-flow activity for one hour experienced 

greater increases in positive affect than those assigned to a low-flow activity for the same 

amount of time (Rogatko, 2009). Most relevant to the present study, research has demonstrated a 
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negative association between flow and anxiety (Jackson, Kimiecik, Ford, & Marsh, 1998; 

Jackson, Martin, & Eklund, 2008). 

 Taken together, flow experiences appear to be incompatible with anxiety, worry, and 

negative emotions, and such experiences prompt concentration so intense that reflective self-

consciousness melts away and it seems as if nothing else matters—all while providing a surfeit 

of positive emotions. As such, flow presents a probable candidate to sufficiently distract people 

from waiting distress. Furthermore, a sense that time is passing faster than normal would likely 

be a highly desirable side effect when one is stuck in the midst of an uncertain waiting period. 

Thus, flow may provide an antidote to uncertainty-related distress.  

Overview and Hypotheses 

The current paper presents three studies to test the effectiveness of flow for reducing 

distress while people await uncertain news. We first assess the relationship between flow and 

law graduates’ worry, positive and negative emotions as they await their bar exam results (Study 

1). We then replicate the findings from Study 1 in a second longitudinal study, this time with 

PhD students seeking a job on the academic job market (Study 2). Finally, we present findings 

from an in-lab experimental study to determine the effects of engaging in a flow activity (an 

adaptively challenging Tetris® game) on well-being in undergraduates waiting to receive peer 

ratings of their attractiveness (Study 3). 

Our studies had two primary goals. The first goal was to investigate whether experiencing 

flow more frequently during an uncertain waiting period is associated with reduced levels of 

worry and negative emotion and heightened levels of positive emotion. Given previous research 

on the effects of flow, we anticipated that the more people engaged in flow-inducing activities, 

the less worry and negative emotions and the greater positive emotions they would report. The 
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second goal was to determine whether flow can be manipulated to examine the causal effects of 

flow and to examine the feasibility of using similar tasks in future interventions for people 

uncertain about their future.  

Study 1 

Method 

Participants. Law graduates (N = 125; 61% female; Mage = 27.74; 61.1% Caucasian, 

18.1% Asian, 6.7% Hispanic/Latino(a), 2.0% African-American, 0.7% Native Hawaiian or other 

Pacific Islander, 11.4% other/multiple) taking the 2016 California bar exam were recruited for a 

study examining the experience of waiting for bar exam results, a four-month long wait in 

California. The majority of the participants (68%) reported passing the bar exam.  

Procedure. All participants completed a baseline survey within the month prior to taking 

the bar exam and the first waiting survey within three days after completing the bar exam. Due to 

the duration of the waiting period and to avoid participant burden, participants were then 

randomly assigned to one of five groups (n = 25 per group). Data collection was staggered so 

that the next three surveys were collected weekly; however, participants only completed surveys 

once every five weeks while they waited for their bar exam result (e.g., Group 1 completed 

surveys during weeks 1, 6, and 11; Group 2 completed surveys during weeks 2, 7, and 12). The 

sixth survey was completed by all participants within 24 hours prior to receiving their bar exam 

result. Participants also completed two surveys following receipt of the result. Given that the 

goal of the current paper is to examine the role of flow in mitigating distress in the face of acute 

uncertainty, we focus on responses to the five surveys completed during the waiting period. 

Participants completed a total of 8 surveys and were compensated $10 for each survey they 

completed; participants could receive up to $80 for completing all 8 surveys. All study measures 
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are publicly available on the Open Science Framework (https://osf.io/mpnqt/), and full data are 

available upon request. All studies presented here were reviewed and approved by the University 

of California, Riverside Institutional Review Board. 

Measures. In each waiting survey, participants responded to measures assessing flow and 

well-being (worry and emotions) while waiting for their bar exam result.  

 Dispositional optimism. Dispositional optimism was assessed with the 10-item Life 

Orientation Test-Revised (Scheier, Carver, & Bridges, 1994; e.g., “In uncertain times, I usually 

expect the best,” “I hardly ever expect things to go my way”; 1 = strongly disagree, 5 = strongly 

agree; M = 4.63, SD = 1.14, Cronbach’s α = .84). As explained below, we controlled for 

dispositional optimism in our analyses due to its relationship with both flow and well-being.  

Flow. Participants indicated three activities that consistently put them in a state of flow, 

following a prompt that summarized the experience of flow (adapted from the Flow 

Questionnaire; Csikszentmihalyi & Csikszentmihalyi 1988, p. 195).1 For each of the three 

activities listed, they reported the frequency with which they engaged in each activity in the 

previous week (“In the past week, how often have you engaged in [flow activity]?”; 1 = never, 5 

= more than once daily; M = 2.93, SD = .68). Additionally, we assessed participant’s overall 

flow experience over the past week with five items (Csikszentmihalyi, 1990; Layous, Nelson, & 

Lyubomirsky, 2013; e.g., “I felt very interested in what I was doing,” “I felt unaware of myself; I 

was only aware of the tasks at hand”; 1 = not at all, 7 = very much; M = 4.22, SD = .80, αs > 

.59). Although this scale has not been formally validated, previous work using this scale has 

                                                       
1 “My mind isn’t wandering. I am not thinking of something else. I am totally involved in what I am doing. My body 

feels good. I don’t seem to hear anything. The world seems to be cut off from me. I am less aware of myself and my 

problems. My concentration is like breathing; I never think of it. When I start, I really do shut out the world. I am 

really quite oblivious to my surroundings after I really get going. I think that the phone could ring, and the doorbell 

could ring or the house burn down or something like that. When I start I really do shut out the world. Once I stop I 

can let it back in again. I am so involved in what I am doing. I don’t see myself as separate from what I am doing.” 

https://osf.io/mpnqt/


BENEFITS OF FLOW WHILE WAITING 13 

shown that scores are related to positive emotions, subjective happiness, and presence of 

meaning (Nelson, Fuller, Choi, & Lyubomirsky, 2014) and can be manipulated via happiness 

interventions (i.e., best possible selves intervention; Layous, Nelson, & Lyubomirsky, 2013).  

 Worry. Worry was assessed with 3 items (“I feel anxious every time I think about the bar 

exam,” “I am worried about my bar exam result,” “I can’t seem to stop thinking about the bar 

exam”; 1 = strongly disagree, 7 = strongly agree; M = 4.42, SD = 1.24, αs > .77). 

 Emotions. We assessed emotional states experienced over the past week with nine items 

(adapted version of the Affect-Adjective Scale; Diener & Emmons, 1985). Negative emotions 

were measured with four items (angry/hostile, frustrated, depressed/blue, unhappy”; 1 = strongly 

disagree, 7 = strongly agree; M = 3.84, SD = 1.20, αs > .84), and positive emotions were 

measured with four items (happy, pleased, joyful, enjoyment/fun; 1 = strongly disagree, 7 = 

strongly agree; M = 5.36, SD = .90, αs > .85). 

Results 

Flow activities. The most frequent flow activities listed by the participants were reading 

(14.5%), watching TV or movies (7.7%), and exercising (5.8%). Although participants listed a 

wide range of activities, we noted that the two most commonly-listed activities (reading and 

watching TV/movies) are inconsistent with the key characteristics of flow—namely challenge 

and feedback. Although people sometimes report experiencing flow while engaging in activities 

such as reading if they find it challenging and goal-oriented (Csikszentmihalyi, 1990), many 

people approach these activities in a more passive way. It may be that our prompt failed to 

effectively direct participants to generate true flow-inducing activities; thus, the remainder of our 

analyses focus on the 5-item subjective measure of flow experiences.   
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Flow and well-being. Given the longitudinal nature of our data, we used multilevel 

modeling to examine the relationship between flow experiences and well-being across the 

waiting period, nesting repeated measurement point (Level 1) within individuals (Level 2). All 

analyses were conducted with the SAS 9.4 PROC MIXED procedure. We first used longitudinal 

growth curve modeling to test for linear or quadratic trends in flow experiences across the 

waiting period. In fact, a quadratic growth model fit best, 2 = 10.4, p < .01 (compared to a 

linear growth model), and the fixed effect of quadratic time was significant, t = -2.20, p = .03; 

the linear fixed effect was not significant, t = -1.21, p = .23. The negative quadratic trend 

suggests that participants experienced the least flow at the points in the waiting period when 

distress tends to be highest, namely the start (shortly after the bar exam) and end (shortly before 

receipt of results) of the wait (e.g., Sweeny & Andrews, 2014; Sweeny et al., 2016).  

Given the similarity in time trends between flow and well-being in this context, we 

controlled for both linear and quadratic time in all subsequent analyses to minimize the 

confounding impact of time on any observed relationships. Specifically, we created multilevel 

models predicting well-being (worry, negative emotion, positive emotion) from person- and 

grand-mean centered flow, controlling for linear and quadratic time and their interactions with 

person- and grand-mean centered flow and controlling for baseline (pre-exam) levels of the 

dependent variable. We also noted a consistent relationship between dispositional optimism (a 

trait-like tendency to expect positive outcomes; Carver, Scheier, & Segerstrom, 2010) and flow 

(r = .21, p = .02), across the waiting surveys, so we controlled for dispositional optimism in all 
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models.2 Table 1 presents key model parameters, and full model information is available online 

in Supplemental Materials.  

Between-person flow negatively predicted worry, such that people who generally 

experienced more flow throughout the waiting period also reported lower levels of worry overall. 

The within-person effect of flow on worry was not significant. Between-person flow also 

negatively predicted negative emotion (marginally), as did within-person flow (significantly). 

The latter effect suggests that during points in the waiting period when people experienced 

particularly high levels of flow, relative to their typical level, they also reported lower levels of 

negative emotion. Similarly, both between- and within-person flow significantly predicted 

greater positive emotion. That is, participants who generally experienced more flow also reported 

higher levels of positive emotion overall, and participants reported the most positive emotion at 

times when they also reported the most flow.3 

Study 2 

As expected, results from Study 1 suggest that experiencing flow while waiting is 

associated with greater well-being (less worry and negative emotion and greater positive 

emotion). Exploratory analyses revealed that people experienced flow most often in the middle 

of the waiting period and less so at the start and end when waiting is most challenging (Sweeny 

& Andrews, 2014; Sweeny et al., 2016). The aim of Study 2 was to replicate and extend the 

findings from Study 1 in a different significant professional waiting period: PhD students 

awaiting news from job applications while on the academic job market.  

Method 

                                                       
2 Other available individual difference measures included defensive pessimism (correlation with overall flow: r = -

.02, p = .78), intolerance of uncertainty (r = -.01, p = .88), Big Five personality traits (rs < .09, ps > .20), attachment 

style (rs < .19, ps > .06), and trait mindfulness (r = .18, p = .07). 
3 The pattern of findings was identical when dispositional optimism was removed from the models. 
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Participants. PhD students across a diverse set of fields (N = 141; 59% female; Mage = 

30.14; 74.5% Caucasian, 10.6% Asian, 5.7% Hispanic/Latino(a), 2.1% African-American, 1.4 

Native American, 5.7% other/multiple) on the academic job market (i.e., seeking employment in 

academic or related sectors) were recruited at the start of the 2016-17 academic year for a 

longitudinal study of their experience on the job market. Participants completed a set of monthly 

surveys as well as three 5-day bursts of ecological momentary assessments (i.e., brief measures 

multiple times a day). Participants who completed all aspects of the study received $80 in 

Amazon.com gift cards. 

Procedure. Participants completed a survey each month between October and April. At 

the start of the survey, participants indicated whether they had secured a position since 

completing the previous survey. For the purpose of our analyses, we include responses from 

participants who had not yet secured a position and thus were still enduring a period of 

uncertainty. That is, participants “drop out” of the analyses at the point they accepted a job. The 

measures described here are part of a larger data set; all study measures are publicly available on 

the Open Science Framework (http://osf.io/h6ym5). The study was reviewed and approved by 

the University of California, Riverside Institutional Review Board. 

Measures. In each survey, participants responded to measures assessing flow and well-

being (worry and emotions).  

Dispositional optimism. Given the association between dispositional optimism and key 

variables in Study 1, we again include it as a covariate in Study 2, using the same measure as 

described in Study 1 (M = 4.65, SD = 1.11, α = .84).  

Flow. In each survey, participants completed the same 5-item measure of flow as 

described in Study 1 (M = 4.28, SD = .85, αs > .67). 

file:///C:/Users/krank/AppData/Local/Temp/osf.io/h6ym5
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Worry. Worry was again assessed with three items (“I feel anxious every time I think 

about the job market,” “I am worried about my prospects on the job market,” “I can’t seem to 

stop thinking about the job market”; 1 = strongly disagree, 7 = strongly agree; M = 4.69, SD = 

1.10; αs > .69). 

Emotions. We assessed emotional states experienced over the past week with the same 

measure described in Study 1 (negative emotions: M = 3.47, SD = 1.30; αs > .82; positive 

emotions: M = 4.73, SD = 1.13; αs > .87). 

Results 

We once again used multilevel modeling with SAS 9.4 PROC MIXED to examine the 

relationship between flow experiences and well-being across the time participants were waiting 

news about their job applications, nesting repeated measurement point (Level 1) within 

individuals (Level 2). We first used longitudinal growth curve modeling to test for linear or 

quadratic trends in flow experiences across the waiting period. As in Study 1, a quadratic growth 

model fit best, 2 = 23.2 p < .01 (compared to a linear growth model), and the fixed effect of 

quadratic time was significant, t = 2.52, p = .01; the linear fixed effect was not significant, t = 

0.30, p = .76. In contrast to Study 1, however, the positive quadratic trend suggests that 

participants experienced the most flow at the start and end of the waiting period—which is 

sensible in this context, given that the job market was not yet in full swing at the start of the 

study, and participants likely knew they were close to securing a position at the last point their 

survey data were included in our analyses.   

To test links between flow and well-being, we created multilevel models predicting well-

being (worry, negative emotion, positive emotion) from person- and grand-mean centered flow, 

controlling for linear and quadratic time, their interactions with person- and grand-mean centered 
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flow, and dispositional optimism. Table 1 presents key model parameters, and full model 

information is available online in Supplemental Materials.  

Within-person flow negatively predicted worry, such that people reported less worry at 

times when they also reported experiencing more frequent flow states. The between-person 

effect of flow on worry was not significant. Within-person flow also negatively predicted 

negative emotion, such that people reported less negative emotion at times when they also 

reported more frequent flow states; the between-person effect was not significant. Both between- 

and within-person flow significantly predicted greater positive emotion. That is, participants who 

generally experienced more flow also reported higher levels of positive emotion overall, and 

participants reported the most positive emotion at times when they also reported the most flow.4 

Study 3 

Consistent with our hypotheses, results from Studies 1 and 2 provide converging 

evidence that experiencing flow while waiting is associated with greater well-being (less worry 

and negative emotions and greater positive emotions). Results from both studies further suggest 

that people experience flow less often when uncertainty is most intense (in Study 1, shortly after 

the exam and at the moment of truth; in Study 2, during the most “eventful” months of the job 

market).  

Although the real-world, highly consequential waiting periods were a strength of Studies 

1 and 2 for external validity, the observational and correlational designs did not allow us to 

determine whether flow was causally related to well-being. Flow may promote a better emotional 

state, as we have proposed. On the other hand, a pleasant emotional state might promote 

experiences of flow, or perhaps the relationship between flow and one’s emotional state is 

                                                       
4 The pattern of findings was identical when dispositional optimism was removed from the models, except that the 

between-person effect of flow on negative emotion became significant. 
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bidirectional. Thus, the primary goal of Study 3 was to replicate and extend the findings from 

Studies 1 and 2 using an in-lab experimental design that would allow us to determine whether 

flow can be successfully manipulated during a stressful waiting period and to establish a causal 

relationship between flow and a positive emotional state. As a secondary goal, we also examined 

whether flow would be particularly beneficial in the face of imminent feedback. The temporal 

pattern observed in Study 1 suggests that flow may be hard to come by when waiting is most 

challenging, yet it may also be most useful in those moments. To this end, we manipulated 

whether participants expected to resolve their uncertainty during the study session. Considerable 

evidence suggests that people find waiting to be more stressful when news is imminent, which 

prompts a cascade of anxiety and worst-case scenario thinking (e.g., Sweeny & Krizan, 2013; 

Shepperd, Grace, Cole, & Klein, 2005). We tentatively hypothesized that participants for whom 

news was imminent would benefit more from the flow manipulation.  

To these ends, we adapted a flow manipulation from previous studies, as described 

earlier—a Tetris®-like game played at varying levels of difficulty. This game, used successfully 

as a flow manipulation in previous studies (Keller & Bless, 2008; Keller & Blomann, 2008), 

creates the conditions necessary for promoting a state of flow (i.e., skill-demand compatability, 

involvement, enjoyment) while also providing options to create non-flow states (i.e., boredom 

and excessive challenge). Therefore, we used this validated method in our study to manipulate 

flow.  

Method 

Participants. Psychology undergraduate students (N = 309; 68% female; Mage = 19.57; 

38.8% Hispanic/Latino(a), 34.6% Asian, 10.7% Caucasian, 3.6% Native American or Alaskan, 

3.2% African-American, 0.3% Native Hawaiian or other Pacific Islander, 8.8% other/multiple) 
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participated in this study for course credit. A total of 19 participants were excluded from the data 

set due to not playing the game on the assigned level (either due to a software glitch or not 

following instructions), as determined by a final check by the researchers once game play was 

complete.   

Procedure. When participants entered the lab, they were informed that the study would 

examine the nature of physical attraction. After participants consented, they completed a baseline 

questionnaire. Then the research assistant announced that s/he needed to take a digital photo of 

the participant so that other students participating in the study at different locations across 

campus could rate the participant’s physical attractiveness. While the photo was ostensibly 

uploaded onto a computer, participants rated five photographs of people they believed to be other 

participants in the study.5 Participants were then randomly assigned to one of six conditions in a 

2x3 experimental design. Half of the participants were told they would receive feedback on their 

attractiveness ratings at the end of the session (feedback condition; n = 158), and the other half of 

the participants were led to believe they would not receive their photo attractiveness ratings (no 

feedback condition; n = 161). Participants then played a Tetris® game on the computer 

(preprogrammed prior to participants entering the lab), which they played for 10 minutes on 

either a low challenge level (boredom condition; n = 110), an adaptive level that increased in 

difficulty as participants made successful moves (flow condition; n = 114), or a high challenge 

level (overload condition; n  = 95; see Figure 1 below).6 Participants in the feedback condition 

played the game while they awaited their attractiveness ratings. 

                                                       
5 Versions of this lab paradigm have successfully created an experience of stressful uncertainty in numerous 

published studies, as evidenced by behavior consistent with this experience (e.g., bracing for the worst, avoiding 

information; see Cavanaugh & Sweeny, 2013, Study 1; Sweeny & Falkenstein, 2017, Studies 4, 8, & 9; Sweeny & 

Miller, 2012, Study 2; Howell et al., 2017).  
6 The levels for each condition were determined based on responses in a pilot test, in which participants completed 

several levels of the game and responded to the 10-item flow scale. 
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Once participants had played the Tetris® game for 10 minutes, they completed a final 

survey, which measured flow, worry, and emotions. Following completion of this survey, the 

research assistant disclosed the true nature of the study and obtained permission to use the 

participant’s data. 

Measures. Participants responded to baseline measures assessing dispositional optimism 

and emotions. Following the flow manipulation, participants responded to measures assessing 

flow experiences and well-being (worry and emotions).  

Dispositional optimism. Dispositional optimism was assessed with the 10-item Life 

Orientation Test-Revised (Scheier, Carver, & Bridges, 1994; e.g., “In uncertain times, I usually 

expect the best,” “I hardly ever expect things to go my way”; 1 = strongly disagree, 5 = strongly 

agree; M = 3.29, SD = .61, Cronbach’s α = .74).  

Baseline emotions. We assessed baseline emotional states with 17 items (adapted version 

of the Affect-Adjective Scale; Diener & Emmons, 1985). Negative emotions were assessed with 

eight items (e.g., frustrated, angry/hostile, bored; 1 = strongly disagree, 7 = strongly agree; M = 

2.21, SD = .93, α = .82), and positive emotions were assessed with nine items (e.g., happy, 

pleased, joyful; 1 = strongly disagree, 7 = strongly agree; M = 3.90, SD = 1.18, α = .93).  

 Flow. Flow was assessed with the 10-item flow short scale (Rheinberg, Vollmeyer, & 

Engeser, 2003; e.g., “I just felt the right amount of challenge,” “I did not notice the time 

passing,” “I was totally absorbed in what I am doing”) and an additional three items to assess 

autotelic experience (“I enjoyed the experience,” “I found the experience extremely rewarding,” 

“I felt great while performing the activity”; 1 = not at all, 7 = very much; for all 13 items, M = 

4.48, SD = 1.01, α = .83). We included these additional items to capture a component of flow 

introduced in Csikszentmihalyi’s later work (Nakamura & Csikszentmihalyi, 2002) and thus not 
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assessed in the original 10-item flow short scale, which only captures fluency of performance 

and absortion in an activity. We present analyses with and without these additional items.  

 Worry. Worry was assessed with four items (“I feel anxious every time I think about my 

photo rating,” “I am worried about my photo rating,” “I can’t seem to stop thinking about how 

people rated my photo,” “I am distracted by thoughts about my rating”; 1 = strongly disagree, 7 

= strongly agree; M = 3.53, SD = 1.66; α = .89). Worry was not assessed at baseline because 

they were specific to the situation (e.g., “I am worried about my photo rating”), and participants 

had received only a brief overview of study procedures at this point. In other words, they did not 

yet know what to worry about. 

 Emotions. We assessed emotional state at baseline and following game play with 17 

items (adapted version of the Affect-Adjective Scale; Diener & Emmons, 1985). Negative 

emotions were assessed with eight negative emotion items (e.g., frustrated, angry/hostile, bored; 

1 = strongly disagree, 7 = strongly agree; M = 1.87, SD = .74, α = .78) and positive emotions 

were assessed with nine positive emotion items (e.g., happy, pleased, joyful; 1 = strongly 

disagree, 7 = strongly agree; M = 3.92, SD = 1.27; α = .94).  

Results 

Manipulation check. We first ran a manipulation check to determine if the conditions 

influenced participants’ subjective experience of flow in the intended pattern. We first conducted 

a 2x3 ANOVA that examined the effects of feedback (feedback vs. no feedback), game level 

(boredom vs. flow vs. overload), and their interaction on self-reported flow. There was a main 

effect of game level on flow, with participants in the flow condition experiencing greater flow 

compared to the boredom condition, F(1, 306) = 12.15, p < .001, and overload condition, F(1, 

306) = 25.90, p < .001, which did not differ significantly from each other, F(1, 306) = 2.97, p = 
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.09. Neither the main effect of feedback nor the interaction term were statistically significant (see 

Table 2 for full results and Table 3 for descriptive statistics by condition).7 

Effects of the flow manipulation. Table 2 presents the results of analyses examining the 

effects of our manipulations on well-being. We first conducted a 2x3 ANOVA that examined the 

effects of feedback (feedback vs. no feedback), game level (boredom vs. flow vs. overload), and 

their interaction on worry, controlling for baseline negative emotions.8 Neither main effect nor 

their interaction was significant. We then conducted similar 2x3 ANOVAs for negative and 

positive emotion, controlling for baseline emotion (negative and positive emotion, respectively). 

For negative emotion, we found a main effect of game level; neither the main effect of feedback 

nor the interaction term were significant. We ran simple effects tests on the estimated marginal 

means (controlling for baseline measures) of negative emotions to inspect the main effect of 

game level. Participants in the flow condition experienced less negative emotion following game 

play than did participants in the boredom condition, F(1, 312) = 4.50, p = .03, and the overload 

condition, F(1, 312) = 13.89, p = .0002. The overload and boredom conditions did not differ 

significantly from each other, F(1, 312) = 2.79, p = .10. 

Similarly, we found a main effect of game level on positive emotion, and again neither 

the main effect of feedback nor the interaction term was significant (Table 2). Simple effects 

tests using estimated marginal means of positive emotions following game play revealed that 

participants in the flow condition experienced greater positive emotion compared to those in the 

boredom condition, F(1, 312) = 4.27, p = .04 and the overload condition, F(1, 312) = 7.77, p = 

                                                       
7When excluding the three autotelic experience items (using only the 10-item flow scale), subjective flow 

experience was highest in the flow condition compared to the boredom condition, F(1, 313) = 8.02, p = .004, and 

overload condition, F(1, 313) = 30.85, p < .001. The boredom and overload condition differed from each other, F(1, 

312) = 7.89, p = .01, with those in the boredom condition experiencing greater subjective flow. 
8 Baseline negative emotions and worry were positively correlated, r(319) = .25, p < .0001.  
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.006. The overload and boredom conditions did not differ from each other, F(1, 312) = 0.63, p = 

.43. 

Predicting well-being from subjective reports of flow. We also examined associations 

between participants’ subjective reports of flow during game play and their well-being. In all of 

the following analyses we controlled for dispositional optimism, as it was significantly correlated 

with flow like in Study 1, r(309) = .15, p = .01. Controlling for baseline negative emotion, flow 

negatively predicted worry, β = -.12 [-.23, -.01], p = .03, and negative emotion, β = -.26 [-.34, -

.19], p < .001. Controlling for baseline positive emotion, flow positively predicted positive 

emotions, β = .33 [.27, .38], p < .001.9-10  

General Discussion 

 Across three studies of people’s experiences during a stressful waiting period—two 

observational and one experimental—we examined how flow is related to well-being. The results 

of Study 1 indicated that people who experienced greater flow while waiting for their bar exam 

result were less worried and had an overall more positive emotional experience during the wait, 

even after controlling for how people were feeling while studying for the bar exam. Additionally, 

at times when people reported the most frequent flow experiences, they also reported the lowest 

negative emotions and highest positive emotions. Study 2 revealed a very similar pattern of 

effects in a sample of PhD students on the academic job market, such that students who 

experienced greater flow while awaiting news from their job applications had a more positive 

                                                       
9 The pattern of findings were identical when only using the 10-item flow short scale and excluding the three 

autotelic experience items. Flow predicted less worry, β = -.13 [-.24, .03], p =.02, and negative emotion, β = -.23 [-

.31, -.16], p < .0001, and greater positive emotion, β = .26 [.20, .32], p < .0001.  
10 Flow continues to be a significant predictor (if not stronger) of all well-being outcomes when not controlling for 

dispositional optimism or baseline emotion. 
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emotional experience, and they felt better and worried less at times when they reported the most 

frequent flow experiences.  

 The results from Study 3 replicated the findings from Studies 1 and 2 when it came to 

subjective reports of flow experiences. Subjective experiences of flow were again associated 

with greater positive emotions and lower negative emotions (including worry), even after 

controlling for baseline levels of emotion upon participants’ arrival at the lab for their study 

session. However, the effectiveness of our flow manipulation was less clear. In line with 

previous experiments using the Tetris® paradigm to induce flow (Keller & Bless, 2008; Keller & 

Blomann, 2008), our manipulation was successful in producing subjective experiences of flow—

yet it was only effective for bolstering positive emotion and buffering negative emotion. As in 

previous correlational research (Jackson, Kimiecik, Ford, & Marsh, 1998; Jackson, Martin, & 

Eklund, 2008), we found that flow negatively predicted worry, but our manipulation did not 

directly reduce worry related to participants’ attractiveness ratings. Thus, the relationship 

between flow and one’s emotional state may be bidirectional, but our findings suggest that the 

relationship is not unidirectional from emotional state to flow.   

The Complex Dynamics of Flow during Waiting Periods 

 The results from our studies suggest that, as anticipated, flow experiences may improve 

the otherwise emotionally unpleasant experience of awaiting uncertain news. Across all three 

studies, subjective experiences of flow predicted more positive emotions and less negative 

emotions and worry. This finding held true even after controlling for a dispositional trait that 

captures general positivity (dispositional optimism) and the emotions people reported prior to the 

start of the waiting period, mitigating the viability of third-variable explanations. Furthermore, 

the within-person effects in Studies 1 and 2 speak to the dose-response nature of flow in these 
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stressful moments. That is, although we cannot draw causal conclusions from correlational 

studies, the pattern of data is consistent with the possibility that finding more frequent moments 

of flow in a given period of time reduces negative emotions and bolsters positive emotions 

during that period. In short, flow seems to be good for people who are waiting for personally 

consequential news. 

 We also identified a reliable pattern in flow over the course of Studies 1 and 2, such that 

people experienced less flow at points in the waiting period when they report poorer well-being 

(at the start and end of the wait in Study 1 and during the middle of Study 2). The beginning and 

end of a structured waiting period like the one in Study 1 are marked by particularly high levels 

of worry, negative emotions, and attendant efforts to cope (Sweeny & Andrews, 2014; Sweeny et 

al., 2016). Perservative thoughts are also most intrusive during those times, and we suspect that it 

is difficult to achieve a flow state when one’s mind is fixated on thoughts of the uncertain 

future—futher substantiating the possibility of a bidirectional relationship between flow and 

well-being. In contrast, the journey on which PhD students embark when entering the job market 

is far less structured compared to waiting period law graduates endure following the bar exam. 

The academic job market does not have a set start point or duration, and the end of the wait (i.e., 

a desirable job offer) may be a protracted experience of negotiations and decision making. Thus, 

the most stressful period during a year on the academic job market is likely in the middle, once 

students have submitted their applications and interviews have commenced.  

When our findings are taken together, a picture of flow’s role in waiting experiences 

begins to emerge: Flow states are difficult to achieve during the most challenging moments of 

uncertainty (Studies 1 and 2), but they confer benefits for well-being once achieved (Study 3). 
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Thus, our findings go beyond well-established links between flow and well-being in daily life to 

reveal complex dynamics characteristic of waiting periods.   

Unanswered Questions and Future Directions 

 Our investigation had several strengths. We replicated our findings across two domains 

(professional outcome versus social evaluation), compared results from field (observational) and 

lab (experimental) studies, and used different situation-relevant scales to measure subjective flow 

experiences. Additionally, ours are some of the first studies to test the effectiveness of an 

intentional strategy for reducing distress while waiting for uncertain news. Another strategy 

shown to mitigate distress while waiting is mindfulness meditation (Sweeny & Howell, 2017); 

however, meditation is not appealing to everyone. In contrast, the activities that produce flow 

states are as varied as the people who engage in them, which allows people to pursue this 

strategy for coping with uncertainty in a way that they find convenient and enjoyable.   

Despite these strengths, several unanswered questions remain. First, our findings merit 

replication in different populations and domains. For example, a common and particularly 

distressing waiting period is the wait for medical test results. Perhaps the most conservative test 

of the power of flow to bolster well-being would be in life-and-death circumstances like the wait 

for biopsy results. Second, although we were successful in manipulating the subjective state of 

flow and the flow manipulation affected a broad set of emotions in Study 3, worry was left 

largely untouched. Perhaps worry is more intractable than other emotions during waiting periods, 

given the centrality of anxiety and negative thoughts to moments of acute uncertainty (e.g., 

Sweeny, in press), or perhaps future research can identify flow activities that are effective for 

temporing all flavors of distress. Furthermore, our attempt to prompt people to identify 

personally-relevant flow activities in Study 1 was largely unsuccessful, suggesting that people 
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may have difficulty recognizing which activities put them in a state of flow (or perhaps even 

understanding the concept of flow as explained by verbose psychology researchers). Thus, 

although experiencing flow during waiting periods is good, it may prove difficult to develop 

effective interventions to induce flow in these moments. In order to do so, a strong 

manipulation—either an activity that reliably produces strong flow states in most people or a 

prompt that helps people correctly identify flow activities in their own lives—needs to be 

developed. Considering the heterogeneity of the activities participants listed in Study 1, the latter 

option may be more successful. People listed activities that were physical (e.g., sports), creative 

(e.g., completing a puzzle), and professional (e.g., mock trials), suggesting that personal 

preferences may render one-size-fits-all interventions relatively ineffective.  

 More concerning, participants listed activities that Csikszentmihalyi, the “father” of flow, 

called into question as flow-inducing (i.e., watching TV, reading; Csikszentmihalyi, 2001). 

Although it is possible to achieve flow while engaging in these types of activities, the conditions 

that induce flow (appropriately challenging, clear markers of progress) are difficult to meet when 

engaging in a passive activity such as reading news online or watching television. Developing a 

method to help people successfully identify activities that will produce the subjective experience 

of flow and testing the most effective ways to induce flow is an important avenue for future 

research. Additionally, it would be beneficial to this line of inquiry to determine how often 

people should engage in such activities and how to best impliment a flow intervention (e.g., in-

person training, daily reminders, self-directed activities). 

Conclusion 

 Assessing and inducing flow states is a novel approach to the question of how to make 

waiting a little easier, a question that has few easy answers (Sweeny et al., 2016; cf. Sweeny & 
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Howell, 2017). Our findings suggest that a state of flow is good for well-being during stressful 

waiting periods, but our findings also point to challenges in moving people toward flow, 

particularly when waiting is most worrisome. Flow many not be a panacea for eliminating 

distress in the face of uncertainty; nonetheless, we suggest that when uncertainty looms largest in 

one’s mind, finding flow may bolster well-being and make the time pass a little faster.  
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Table 1 

Results from Multilevel Models Predicting Well-Being from Flow (Studies 1 and 2) 

 Study 1  Study 2 

 b (se) t  b (se) t 

Worry      

Within-person -.02 (.07) 0.28  -.14 (.07) -1.99* 

Between-persons -.30 (.15) -1.97*   .14 (.17) 0.85 

Negative emotion      

Within-person -.23 (.11) -2.07*  -.32 (.09) -3.49** 

Between-persons -.24 (.14) -1.74+  -.13 (.18) -0.70 

Positive emotion      

Within-person  .31 (.08) 3.92**  .41 (.08) 5.38** 

Between-persons  .22 (.10) 2.16*  .65 (.13) 5.10** 

Note: +p < .10, *p < .05, **p < .01. All analyses controlled for dispositional optimism; Study 1 analyses 

also controlled for baseline (pre-exam) levels of the relevant dependent variable.  
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Table 2 

Effects of Game Level, Feedback, and Their Interaction on Well-Being (Study 3) 

 Main effect  

of game level 

Main effect  

of feedback 
Interaction 

 F(2, 303) η2 F(1, 303) η2 F(2, 303) η2 

Flow 13.71** .079 2.10 .006 2.96+ .017 

Worry 0.27 .002 3.29+ .009 1.67 .009 

Negative emotion 7.04** .022 0.20 <.001 0.46 .001 

Positive emotion 4.29** .009 0.01 <.001 0.01 <.001 

Note: +p < .10, *p < .05, **p < .01. Results from 2x3 ANOVAs. Analyses with worry and negative emotion control 

for baseline negative emotion; analyses with positive emotion control for baseline positive emotion.  
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Table 3 

Descriptive Statistics by Condition (Study 3) 

 Feedback  Game Level 

 Feedback  

(n = 153) 

M (SD) 

No Feedback  

(n = 156) 

M (SD) 

 Flow  

(n = 109) 

M (SD) 

Boredom  

(n = 107) 

M (SD) 

Overload  

(n = 93) 

M (SD) 

Flow 4.41 (1.03) 4.55 (1.00)  4.83 (.95) 4.39 (.93) 4.16 (1.04) 

Worry 3.65 (1.63) 3.40 (1.69)  3.45 (1.72) 3.45 (1.67) 3.48 (1.58) 

Negative emotion -.32 (.68) -.39 (.67)  -.48 (.69) -.38 (.73) -.17 (.55) 

Positive emotion .01 (.76) .01 (.72)  .17 (.78) -.01 (.65) -.15 (.77) 

Note: For emotions, means and SDs represent difference scores from pre- to post-game play, given significant differences 

between conditions at the outset of the study. Flow and worry were assessed only following game play. 

 

 




