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Abstract: 

Experiencing flow at work is often associated with enhanced motivation, creativity, performance, and job 
satisfaction. However, little is known about the potential downsides of flow in professional settings. To 
explore the negative outcomes of flow in software developers’ work, we conducted a qualitative study 
involving in-depth interviews of 25 software developers. Through thematic analysis, we identified eight 
adverse outcomes of flow in both work and personal domains: maladaptive immersion, impaired self-
regulation, false sense of productivity, depleted cognitive resources, physical strain, adverse emotional 
responses, dependence on flow, and work–life conflict. Notably, four of these outcomes—maladaptive 
immersion, impaired self-regulation, false sense of productivity, and adverse emotional responses–have not 
been previously documented in flow literature. These findings shed light on how such negative outcomes 
emerge and persist, revealing both immediate and long-term effects on software developers’ personal and 
workplace well-being. Our empirical findings highlight the less explored negative aspects of flow, 
contributing to a deeper understanding of work-related flow. We offer practical guidance for software 
developers and their managers on how to avoid the pitfalls of excessive flow and maintain healthier 
boundaries at work. 

Keywords: Flow State, Flow Outcomes, Adverse Outcomes, Work Performance, Well-being, Software 
Development, Knowledge Management 
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1 Introduction 

Flow refers to the intrinsically rewarding experience of being fully absorbed in an activity (Csikszentmihalyi, 
1975, 1990). To enter a state of flow, an activity must offer challenges that align with an individual’s skills 
(Nakamura & Csikszentmihalyi, 2002), such as engaging in work tasks that one finds interesting and 
enjoyable (Bakker, 2008). Flow can have significant positive outcomes, such as enhanced motivation and 
improved work performance (Knierim et al., 2019; Quinn, 2005). In this study, we focus on software 
developers’ flow experiences for three key reasons. First, software development requires advanced 
analytical skills (Wyrich et al., 2019) and involves creative problem-solving throughout the IS development 
process (Riemenschneider & Armstrong, 2021). These characteristics provide frequent opportunities for 
developers to challenge themselves, which makes software development an ideal context for studying flow 
(Zubair & Kamal, 2015). Second, software development relies heavily on intensive information technology 
(IT) use, a critical aspect of information systems (IS) research. Developers must use a wide range of IT 
tools and technologies to perform cognitively challenging tasks, which require both broad and deep 
technological knowledge (Mattern et al., 2024). While IT use significantly influences developers’ flow 
experiences, the impact of flow extends beyond IT use and affects outcomes such as work quality and well-
being (Graziotin et al., 2018). Third, software development offers effective, immediate user feedback loops 
on one’s actions (Kuusinen et al., 2016), and feedback constitutes a key condition for flow (Schaffer & Feng, 
2022). Integrated development environments (IDEs) and other tools provide developers with rapid feedback 
that can reveal both their accomplishments and their skill-related limitations. This constant feedback and 
learning process make their work intrinsically rewarding yet cognitively demanding (Baltes & Diehl, 2018; 
Mattern et al., 2024). Furthermore, developers’ intrinsic motivation stems not only from the satisfaction that 
they gain from building and refining information systems but also from the desire to create systems that 
enable end users to succeed in their endeavors (Beecham et al., 2008).  

While researchers generally regard flow as positive, some evidence suggests that it can also have negative 
effects on individual performance and well-being. In fact, what should enhance productivity and performance 
can occasionally hinder it (Cachon, 2012). Impaired productivity and well-being may lead to adverse 
outcomes for developers and organizations, such as reduced motivation and project delays (Graziotin et al., 
2018). Therefore, in this exploratory study, we focus on examining the paradoxical effects of flow in digital 
work (Dehnert & Friedrich, 2022) and on exploring how its adverse outcomes manifest in the software-
development context. 

Although researchers have paid significant attention to flow in the IS field, we still do not sufficiently 
understand its adverse outcomes in work contexts. The adverse outcomes of flow in software development, 
in particular, represent an interesting phenomenon because research generally considers flow a positive 
experience (Csikszentmihalyi, 1975, 1990) and has associated work-related flow with enjoyment, motivation 
(Salanova et al., 2006), and improved individual and group performance (Lin et al., 2009; Quinn, 2005). 
However, studies have observed that work-related flow can result in physical and psychological strain, 
unethical or risky behavior (Aleksić, 2016; Guptill, 2012; Liu et al., 2022), and work–family conflict (Feng et 
al., 2024; Ramsey & Lorenz, 2020). Furthermore, IS research on the harmful consequences of flow in 
contexts such as personal IT use (e.g., Khang et al., 2013; Theotokis & Doukidis, 2009) and sport (e.g., 
Partington et al., 2009) has discussed addiction and dependence. Moreover, software industry practitioners 
have talked about situations where the flow can turn against itself and even advised coders to avoid the 
flow zone, which can be a meditative state for the individual but lead to a false sense of hyperproductivity 
(Martin, 2011; Zuill, 2019). However, we do not yet have a comprehensive understanding of these adverse 
outcomes, how they manifest in software development, and the potential negative impact or paradoxical 
outcomes flow experiences might have on software developers’ work. These outcomes can be serious for 
work performance (e.g., making mistakes when coding for hours in a flow state) and well-being (e.g., 
neglecting nutrition, sleep, and social relationships). Thus, they are worth investigating and being aware of. 

To understand why something that researchers generally consider an optimal and desirable state (and 
should improve performance) can hamper work performance, we pose the following research question: 

RQ1: What adverse outcomes does flow have in software developers’ work, and how do they 
manifest? 

To gain a deep, contextual understanding of the topic, we used qualitative interviews to collect the data 
(Myers & Newman, 2007). After interviewing 25 software developers and conducting a data-driven thematic 
analysis (Braun & Clarke, 2006), we identified eight different adverse outcomes of flow. These outcomes 
have immediate and long-term effects at the individual and organizational levels. This study contributes to 
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the research stream on the negative effects of flow (e.g., Liu et al., 2022; Ramsey & Lorenz, 2020) and to 
IS research by advancing our understanding of the adverse outcomes of flow in technology-mediated 
knowledge work (e.g., Adam et al., 2024; Nadj et al., 2023). The practical implications include improving 
employees’ self-awareness of the pitfalls of flow, taking care of one’s mental and physical resources, and 
avoiding overexertion. Managers can use these insights to assess when it is worthwhile to encourage 
employees to get into flow and when, on the contrary, it might not be advisable. 

2 Related Work 

2.1 Flow 

The concept of flow refers to the “optimal experience”. It is a state of deep absorption in an enjoyable, 
intrinsically motivating activity (i.e., autotelic activity) (Csikszentmihalyi, 1975, 1990). To reach flow, an 
activity needs to present increasingly complex challenges (action opportunities), and the individual needs a 
specific set of skills (action capabilities) to take up those challenges (Nakamura & Csikszentmihalyi, 2002). 
While researchers often consider the perceived balance between challenges and skills the most critical 
condition for flow, clear goals and immediate feedback about the progress one makes also play an important 
role in whether one reaches and stays in the flow state (Nakamura & Csikszentmihalyi, 2002). When these 
conditions (i.e., antecedents of flow) are met, six defining characteristics come into play for conceptualizing 
the flow state: focused concentration, loss of reflective self-consciousness, merging of action and 
awareness, altered sense of time, sense of control, and autotelic experience (the experience of engaging 
in the activity as rewarding in and of itself) (Nakamura & Csikszentmihalyi, 2002). Research also describes 
the metacognitions of flow, which describe individuals’ beliefs about the usefulness of being in flow and their 
confidence in their ability to self-regulate flow experiences (i.e., exert control over the situation) (Wilson, 
2016). Furthermore, flow is a positive emotional state that one can observe beyond individuals’ own 
perceptions by observing their physiological (e.g., heart rate) and psychophysiological (brain activity) bodily 
activities (Rissler et al., 2018; Van der Linden et al., 2021). 

2.2 Experiencing Flow at Work 

In the work context, researchers have often described flow with three characteristics: absorption, enjoyment, 
and intrinsic work interest (i.e., motivation) (e.g., Bakker, 2008; Rodríguez-Sánchez et al., 2011; Salanova 
et al., 2006). Researchers have also investigated flow in terms of work performance (e.g., Quinn, 2005) and 
found an association between work-related flow and positive outcomes such as vigor, knowledge sharing, 
and inter-employee helpfulness in organizations (Lin et al., 2009). Work-related flow can also help mitigate 
adverse work outcomes such as exhaustion (Demerouti et al., 2012). Moreover, cooperation and 
experiencing flow in small workgroups can improve self-efficacy beliefs (Salanova et al., 2014), group 
performance, and satisfaction (Knierim et al., 2019). On the other hand, we lack an understanding of the 
connection between flow’s outcomes and the paradoxes of digital working methods, such as the paradox of 
control and chaos (i.e., being unable to influence the process or outcome while using IT) (Dehnert & 
Friedrich, 2022), the productivity paradox (i.e., thinking something will increase productivity when it, in fact, 
does not) (Balijepally et al., 2009), and other adversarial phenomena associated with technology-mediated 
work (e.g., the draining effects of agile development practices (Mueller & Benlian, 2022)). These paradoxes 
share the same key characteristic: contradiction (i.e., simultaneous contradictory elements can be present 
in a situation and can create both positive and negative outcomes) (Schad et al., 2016). 

Software development exemplifies the kind of work that involves cognitively demanding tasks (Mueller & 
Benlian, 2022) and that provides opportunities to challenge oneself, learn new skills, and apply both 
analytical skills and creativity (Kalantari & Lethbridge, 2022; Pratt et al., 2016). Thus, it provides an excellent 
opportunity to experience work-related flow. On the other hand, many development tasks require significant 
mental effort and impose a high cognitive load (Gonçales et al., 2021). Researchers have also examined 
systems development flow (e.g., O’Connor et al., 2024) and flow techniques for managing workflow (e.g., 
Dennehy & Conboy, 2017). However, we focus on software developers’ psychological flow states. Studies 
on work-related flow in the software industry have demonstrated that experiencing flow is important for 
software developers’ creativity, enjoyment, and motivation (Pratt et al., 2016; Ritonummi et al., 2023; Zubair 
& Kamal, 2015) as well as the productivity and success of development projects (Brown et al., 2023a, 2023b; 
Calais & Franzini, 2023). Some studies have investigated the barriers to experiencing flow in software 
developers’ work (Ritonummi et al., 2024), which, by and large, include (both technology-mediated and non-
technology-mediated) distractions and interruptions (Abad et al., 2018; Chen et al., 2022; Züger et al., 2017). 
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Moreover, a key challenge in the software industry is expertise coordination (Kudaravalli et al., 2017) and 
finding ways to provide software developers with enough—but not too many—challenges (Ritonummi et al., 
2024). Another important consideration in developers’ work is supporting flow in the IT use context, which 
includes, for example, improving the experience that developers have with development tools, such as IDEs 
(Kalantari & Lethbridge, 2022; Kaufhold et al., 2019; Kuusinen et al., 2016; Murphy, 2014; Sheth et al., 
2011). Furthermore, some studies have examined flow recognition, including identifying whether a 
developer is in the flow state. These studies have examined biometric measures, such as heart rate, eye 
movement, and brainwaves (Müller & Fritz, 2015) and tracked interaction with IDEs (e.g., Cao et al., 2020; 
Cowley et al., 2022; Zheng et al., 2019). 

Optimally challenging and stimulating work plays a crucial role in developers’ flow, productivity, and overall 
fulfillment (i.e., how much they enjoy work and how they perceive their future in their organization) (Brown 
et al., 2023b; Greiler et al., 2022). Therefore, we need to examine how flow manifests in their work. While 
IS research often focuses on flow experiences in personal or work-related IT use, developers experience 
flow both in and beyond IT use. Their profession requires them to not only master complex information 
systems and perform challenging tasks with them but also continually invest time in learning new 
technologies (Baltes & Diehl, 2018; Mattern et al., 2024) while receiving constant feedback on their expertise 
and quality of their work (e.g., in code reviews) (Baltes & Diehl, 2018). As users of development tools such 
as IDEs, they value effective and timely feedback loops (Kuusinen et al., 2016), which play a critical role in 
not only their flow experience but also their work activities (Kalantari & Lethbridge, 2022; Ritonummi et al., 
2023). Furthermore, their motivation arises from personal satisfaction in producing quality work and from 
helping others (Beecham et al., 2008) by creating high-quality documentation for fellow developers and 
designing user interfaces that benefit end users (Galster et al., 2023). 

Furthermore, while some studies have investigated flow as originally conceptualized, most IS research has 
addressed flow specifically in technology-mediated environments. These conceptualizations characterize 
flow in the human–computer interaction (HCI) context via involvement, enjoyment (e.g., Ghani et al., 1991), 
control, attention focus, curiosity, and intrinsic interest (e.g., Webster et al., 1993). Other concepts in the IS 
literature that are based on the concept of flow include cognitive absorption (characterized by temporal 
dissociation, focused immersion, heightened enjoyment, control, and curiosity) (Agarwal & Karahanna, 
2000) and technoflow (characterized by control, attention, curiosity, and intrinsic interest) (Califf et al., 2020). 
However, many IS flow studies have discussed flow in the personal IT use context, such as online customer 
experience (e.g., Guo & Poole, 2009; Jiang & Benbasat, 2004; Kim et al., 2013; Koufaris, 2002; Nah et al., 
2011), social media use (e.g., Huang et al., 2014; Pelet et al., 2017), and gaming (e.g., Hsu & Lu, 2004; 
Sepehr & Head, 2018), or in educational settings, such as online learning (e.g., Guo et al., 2016; Wang & 
Hsu, 2014). Some IS studies have even considered flow experience according to its original 
conceptualization to examine work IT use (Ghani et al., 1991; Kaufhold et al., 2019; Keith et al., 2016; 
Knierim et al., 2019; Suh et al., 2017) and work-related flow beyond the HCI context (Adam et al., 2024; 
Dehnert & Friedrich, 2022; Nadj et al., 2023). This stream of IS research on work-related flow has focused 
on supporting and mitigating disruptions to flow (Adam et al., 2024; Nadj et al., 2023). However, while such 
research has increased our understanding of work-related flow, we have limited understanding of the 
adverse outcomes of flow among knowledge professionals. Thus, in this study, we focus on the “total” work-
related flow experience (i.e., not constrained to the IT use context only) and on the outcomes of flow (i.e., 
flow consequences) and their effects on software developers’ cognition, affect, behavior, and performance 
(Rissler et al., 2017). 

2.3 The Negative Side of Flow 

Researchers often consider flow as a primarily intrinsically motivated, enjoyable experience 
(Csikszentmihalyi, 1990) with positive work-related outcomes, such as better performance, better work 
engagement, and less burnout (Lavigne et al., 2012; Mosing et al., 2018; Weintraub et al., 2021). However, 
in this paper, we focus on possible adverse outcomes of flow in software developers’ work. The adverse 
outcomes of flow have gained some interest in fields such as psychology, behavioral science, IS, and HCI, 
but we do not fully understand their implications in the work context. Research that has addressed the 
adverse outcomes of flow or excessive flow has discussed dependency and addiction, risky or impulsive 
behavior, mental load, and work–family conflict (see Table 1 for a summary).  
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Table 1. Research on Adverse Outcomes of Flow Experiences 

Context Authors Topic (flow outcomes) 
Key findings on adverse outcomes 

of flow 
S

p
o

rt
s

 

Partington et al. (2009) 
Compulsive engagement 

(dependence) in big wave surfing 
Experiencing flow in high-risk sports 
can contribute to: 
Becoming dependent on flow 
(Partington et al., 2009) 
Engaging in risky behavior (Schüler & 
Nakamura, 2013; Schüler & 
Pfenninger, 2011) 

Schüler & Pfenninger (2011) Underestimation of risk in kayaking 

Schüler & Nakamura (2013) 
Impaired risk awareness and risky 

behavior in rock climbing and 
kayaking 

Boudreau et al. (2020) 
Review of the consequences of flow 

in adventure recreation 

IT
 u

s
e
 

Theotokis & Doukidis (2009) 
Tendency for addiction with social 

information systems 
Technology-mediated flow can result 
in: 
Compulsive IT use and addiction 
(Ahmed & Dixon, 2023; Jo & Beak, 
2023; Johnson et al., 2020; Khang et 
al., 2013; Stavropoulos et al., 2018; 
Zhang et al., 2014) to social media 
use (Brailovskaia & Teichert, 2020; 
Brailovskaia et al., 2020; Theotokis & 
Doukidis, 2009), gaming (Hu et al., 
2019, 2022; Wu et al., 2013), and 
online shopping (Barta et al., 2022; 
Mason et al., 2022) 
Counterproductive behavior, for 
example, in engaging in online 
gambling and feeling good despite 
losing money (Dixon et al., 2018; 
Lavoie & Main, 2019) 
Physical and psychological strain, 
such as increased cortisol levels and 
mental workload (Keller et al., 2011) 

Keller et al. (2011) 
Strainful tensions and mental load in 

computer games 

Khang et al. (2013) Digital media addiction 

Wu et al. (2013) Online game addiction 

Zhang et al. (2014) Compulsive smartphone use 

Andrade et al. (2016) 
Addiction and dependence in a virtual 

learning environment 

Stavropoulos et al. (2018) Internet addiction 

Dixon et al. (2018) Gambling with multi-slot machines 

Hu et al. (2019) Internet gaming disorder 

Lavoie & Main (2019) Online gambling 

Brailovskaia & Teichert 
(2020) 

Addictive social media use 

Brailovskaia et al. (2020) Addictive social media use 

Johnson et al. (2020) Compulsive mobile use 

Barta et al. (2022) 
Impulse buying and consumer regret 

in online shopping 

Hu et al. (2022) Online gaming addiction 

Mason et al. (2022) Compulsive online buying 

Ahmed & Dixon (2023) Problematic social media use 

Jo & Baek (2023) Mobile app addiction 

W
o

rk
 

Guptill (2012) 
Detrimental health effects for 

professional musicians 
Work-related flow can result in 
Physical strain, such as injuries 
(Guptill, 2012) 
Unethical or risky behavior (Aleksić, 
2016; Liu et al., 2022) 
Cognitive strain, such as decreased 
attentional performance (Liu et al., 
2022) 
Work–family conflict (Feng et al., 
2024; Ramsey & Lorenz, 2020) 

Aleksić (2016) Unethical behavior at work 

Ramsey & Lorenz (2020) 
Unintended negative work–family 

conflict 

Liu et al. (2022) 
Stronger preference for risk (during) 

and compromised attentional 
performance (after) 

Feng et al. (2024) 
Flow rumination and work–family 

conflict 

First, research has addressed the link between flow and addiction or risky behavior in sports (and specifically 
high-risk, extreme sports such as big wave surfing (Partington et al., 2009) and rock climbing (Schüler & 
Nakamura, 2013)). This research has found extreme sports to be associated with becoming addicted to flow 
or dependent on the sensation of being in the flow state (Partington et al., 2009) and with risky behavior 
resulting from impaired risk awareness while in the flow state (Schüler & Nakamura, 2013; Schüler & 
Pfenninger, 2011). IS research has also discussed flow and addiction—in particular, addiction and 
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compulsive IT use in activities such as gaming and gambling (e.g., Dixon et al., 2018; Hu et al., 2019, 2022; 
Lavoie & Main, 2019; Wu et al., 2013), social media use (Brailovskaia & Teichert, 2020; Brailovskaia et al., 
2020; Theotokis & Doukidis, 2009), and online shopping (Barta et al., 2022; Mason et al., 2022). 
Furthermore, in their study, Keller et al. (2011) identified strainful tension and mental load as negative flow 
side effects in the HCI context. In the work context, studies have questioned the assumption that work-
related flow is always positive and, by challenging this view, have found that flow can have negative 
outcomes on work–life balance (namely, work–family conflict) (Feng et al., 2024; Ramsey & Lorenz, 2020). 
Studies that have addressed potential adverse outcomes of flow on work performance have discussed risk-
taking during flow (Aleksić, 2016; Liu et al., 2022) and compromised attentional performance shortly after 
flow due to individuals’ consuming energetic and cognitive resources during the flow state (Liu et al., 2022). 
In addition, flow states might cause detrimental health effects (e.g., injuries) (Guptill, 2012) and 
(unintentional) unethical behavior (i.e., deviating from one’s values and principles) at work (Aleksić, 2016). 
Another important question regarding the negative aspect of work-related flow is whether individuals 
experience sufficient recovery after flow (Liu et al., 2022). 

Since the flow concept is synonymous with “optimal experience”, one could question whether an experience 
that is anything but optimal (causing, for example, problematic behavior) is compatible with a flow 
experience (Barberis et al., 2022; Kuss & Griffiths, 2012). While the flow experience certainly constitutes an 
optimal experience, it does not necessarily have all positive and “optimal” outcomes (Zimanyi & Schüler, 
2021) (similar to how stress comes in both a negative (distress) and positive (eustress) form (Keller et al., 
2011; Tarafdar et al., 2019)). While many studies have found flow in the IT use context to be linked with 
problematic behavior and addiction, Sepehr and Head (2012) distinguished between addiction and the flow 
state and suggested that obsessive passion is linked with addiction and harmonious passion with flow, 
which can, respectively, decrease or increase subjective well-being (the outcome) (Barberis et al., 2022; 
Sepehr & Head, 2012). Similarly, Ahmed and Dixon (2023) considered absorption an adaptive correlate of 
the flow state and dissociation a maladaptive correlate of absorption (Ahmed & Dixon, 2023). However, as 
Csikszentmihalyi (1990) pointed out, flow is not good in an absolute sense: people risk learning to enjoy an 
activity so deeply that “normal” activities pale in comparison to flow experiences and, thus, becoming 
dependent on this very limited range of action opportunities such that they ignore other opportunities to 
develop their skills and find enjoyment (Csikszentmihalyi, 1999). Further, individuals could seek flow in 
destructive activities, such as in the case of antisocial behavior (Keller & Bless, 2008; Schüler & Pfenninger, 
2011), rather than positive activities (Nakamura & Csikszentmihalyi, 2002). Thus, individuals need to find a 
balance between when it is appropriate to be in the flow and when it leads to undesirable outcomes, such 
as overinvolvement (Csikszentmihalyi, 1975), increased time to task completion (Webster et al., 1993), or 
task neglection (Trevino & Webster, 1992). 

To summarize, research on the adverse outcomes of flow has identified: 

1) Dependence/addiction in IT use and sports, 

2) Risky, counterproductive, or unethical behavior when engaging in IT use, sports, or work, 

3) Physical and psychological strain resulting from IT use or working, and 

4) Work–family conflict resulting from the work-related flow. 

In particular, the adverse outcomes identified at work include physical and psychological strain, unethical 
behavior, and work–family conflict. However, this body of work mostly focuses on one or two negative 
consequences at a time. Hence, we do not have a comprehensive understanding of adverse outcomes of 
flow in the work context. Moreover, we need to understand how these consequences manifest in a concrete 
way to mitigate the downsides of flow. Given these points, we have limited understanding of the adverse 
outcomes of flow among workers both outside and in the IT use context (i.e., regarding flow and technology-
mediated flow). 

3 Research Method 

To understand flow experiences and their potential adverse outcomes in software developers’ work, we 
used a qualitative research approach and conducted semi-structured, in-depth interviews. Qualitative 
methods are particularly well-suited for investigating complex social and organizational phenomena (Myers, 
1997), and interviews are effective for capturing the nuanced and context-specific nature of such 
experiences (Myers & Newman, 2007). In this study, we focused on software developers’ flow experiences 
and how they perceive the outcomes of work-related flow.  
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While much of the existing literature portrays flow as inherently beneficial (Zimanyi & Schüler, 2021), our 
objective was to go beyond this consensus by examining potential downsides of flow in the context of 
software development. To uncover the varied adverse outcomes of flow and how they manifest in software 
development, we gathered in-depth narratives and descriptions of actual flow episodes—an area where 
qualitative interviews offer rich and detailed insights. We analyzed the data using thematic analysis, a data-
driven method well-suited for developing deep understanding of data (Schultze & Avital, 2011), especially 
when investigating an under-researched topic (Braun & Clarke, 2006). 

3.1 Data Collection 

We conducted the interviews between December 2022 and February 2023. We interviewed software 
developers since their work requires high analytical and problem-solving skills and involves intense IT use, 
which both provide great opportunities to experience flow. By focusing on software developers, we could 
uncover specific characteristics related to their flow. Using purposeful sampling (Myers, 2019), we looked 
for software developers who could provide rich information on their flow experiences. To reach professional 
developers, we contacted Finnish software houses and industry forums (e.g., Slack channels and trade 
unions) and asked them to forward an invitation to participate in the study to their employees/members. As 
criteria to participate in the study, individuals needed to work as a full-time software developer and to have 
experienced flow at some point in their career. Interviewees participated in the study on a voluntary basis 
and received a small product reward (coffee, tea, and chocolate) for their time. To ensure we collected data 
from developers who represented various voices (Myers & Newman, 2007), we interviewed 25 software 
developers with varying degrees of experience in the field and who worked in different roles (e.g., junior and 
senior developers, team leads, and scrum masters). The interviewees worked in software houses 
(consulting), in in-house roles in private organizations and the public sector, and as entrepreneurs in the 
software industry. We conducted semi-structured interviews to allow flexibility for concepts to emerge and 
to enable varied topics of interest to emerge that are meaningful to the participants. This format also allowed 
us to focus on the interviewees’ individual lived experiences, enabling them to articulate their perspectives 
in their own words (Myers & Newman, 2007), thereby contributing to a rich and nuanced understanding of 
the topic. We continued to collect data until we reached theoretical saturation, when additional interviews 
no longer yielded new or relevant insights. 

We conducted the interviews online as video interviews, and they lasted between 30 minutes and one hour 
each (53 minutes on average). We then fully transcribed the interviews. We informed the interviewees 
beforehand about the study topic (“an interview study about software developers’ flow experiences at work”) 
and the university's privacy policy on processing personal data. When scheduling the interviews, we also 
provided participants with a brief explanation of the concept of flow to ensure a shared understanding 
aligned with flow theory: “Flow experience is a state of intense concentration; you are completely absorbed 
in what you are doing and lose track of time. You experience the right amount of challenge, and the activity 
is rewarding in and of itself”.  

We show how two developers described their flow in the coding excerpts in Appendix A. Before we began 
each recording, we briefly introduced ourselves and the study’s purpose to make the interviewees feel 
comfortable and create a trusting atmosphere (Myers & Newman, 2007). We also told them about 
confidential disclosure (Myers & Newman, 2007) and that we would anonymize the data and asked their 
permission to record the interview for transcription. The interviewees completed the background information 
questionnaire at this stage. At the end of each interview (after we stopped the recording), we briefly 
discussed with individual interviewees how they felt about the interview, asked them if they could think of 
any essential issues that we did not address in the interview (giving them the freedom to discuss these 
topics further if needed), and thanked them for their time. 

The interview scheme comprised the following main themes: 

1) Background questions about the work context (how long they had worked in the industry and 
what kinds of software they developed), 

2) Describing a flow experience (what they were working on, what was happening around them, 
how they felt during the experience), 

3) Work conditions regarding flow (describing how well the challenges that their current job 
presented matched their professional skills, if they enjoyed their work, and if they felt motivated 
and discussing if technology use played a role in their flow experiences), and 

4) Flow outcomes (what happened after the flow, how they felt after the experience). 



Transactions on Human-Computer Interaction 422  

 

Volume 17   Issue 3 

 

We designed the questions to gather detailed information about the experiences to make sure that the 
experiences in question constituted flow (as opposed to, for example, workflow). Because we used a semi-
structured interview scheme, we used the interview scheme themes but also allowed the conversation to 
flow freely (Myers & Newman, 2007), which gave the interviewees the opportunity to discuss topics they 
found particularly interesting related to experiencing flow in their work. This approach allowed unexpected 
topics to emerge. The emergent topic that we discuss in this paper concerns the adverse outcomes of flow 
(i.e., the last theme presented in the previous paragraph), which the interviewees raised when reflecting on 
their experiences, and what happens after flow or how they felt after flow. 

On average, interviewees were 35 years old. They ranged from 25 to 47 years old, which concurs with Stack 
Overflow’s (2023) developer profile that shows around two-thirds of professional developers fall between 
25 and 44 years old. Although our sample contained predominantly men (76%) and, thus, only 24 percent 
women, these figures concur with the global gender distribution of software developers (Stack Overflow, 
2022). Most interviewees had either a bachelor’s degree (44%) or a master’s degree (32%), and all lived in 
Finland (24 reported their nationality as Finnish and one as Chinese). All worked full-time as developers, 
and three worked as entrepreneurs in the software industry. In total, 80 percent of the interviewees had 
more than six years of experience working in software development. We present the interviewees’ 
demographic information in Table 2. 

Table 2. Interviewee Demographics 

Age  Working mainly  

Average 35 years In a team 22 

Range 25–47 years Independently 3 

Gender  Employment  

Female 6 Full time 22 

Male 19 Entrepreneur 3 

Other 0   

Education  Experience in software development  

Secondary education 5 More than 10 years 15 

Bachelor’s degree 11 6–10 years 5 

Master’s degree 8 3–5 years 4 

Doctoral degree 0 1–2 years 0 

Other 1 Less than 1 year 1 

Most interviewees (88%) worked in a team setting (e.g., in a developer team). Their roles varied from junior 
(e.g., junior web developer) to middle (e.g., software developer, frontend developer) and senior positions 
(e.g., senior software engineer, senior software developer). Four interviewees also had experience in one 
or more of the following roles: lead developer, scrum master, and team lead. 

3.2 Data Analysis 

Since the goal of this study was to gain in-depth insights into the less explored aspects of flow experiences, 
thematic analysis was deemed a suitable approach for analyzing the interview data. Thematic analysis 
provides a useful way to identify patterns in data and report them in rich detail (Braun & Clarke, 2006; Terry 
et al., 2017). At the beginning of the analysis process, we followed a data-driven approach to thematic 
analysis (i.e., we ensured a strong link between codes and the data) (Braun & Clarke, 2006) because the 
topic—the negative side and adverse outcomes of flow that the interviewees reported having experienced—
represents a relatively under-researched area in the work context, and no pre-existing coding scheme (i.e., 
a set of codes) existed. The unit of analysis was an individual’s perceptions of the outcomes of flow that 
had affected them in a harmful or detrimental way. As the analysis progressed, we used both a data-driven 
and theoretical coding approach (Terry et al., 2017) when finalizing the definition of each category.  

To analyze the data, we followed the six-step instructions for thematic analysis suggested by Braun and 
Clarke (2006). First, the first author familiarized herself with the interview data by reading and re-reading 
the transcripts; looking for patterns, meanings, and potentially interesting topics in the data; and writing 
down initial ideas based on these notions. Second, the first author extracted the interesting details from the 
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data and generated the initial codes via open coding (Glaser & Strauss, 1967) during which she moved 
back and forth between the data and the coded extracts. This process involved extracting all parts of each 
interview where the interviewee mentioned something about flow having adverse/negative outcomes or 
arousing conflicting or mixed emotions and collecting these quotes. The first author constantly compared 
the codes with existing codes to identify differences and similarities (i.e., to identify the need for a new code) 
and used the phrases that the interviewees used when labeling the codes whenever possible, since 
interviewees represent “creative interpreters of their worlds as we are of theirs” (Myers & Newman, 2007, 
p. 17). In accordance with the data-driven approach, the first author completed the first coding round before 
all authors engaged with the literature. In the third step, we (all authors) looked for themes (i.e., identifying 
what the codes revealed and gathering all relevant data under a potential outcome category) in the literature. 
For example, we coded over-engagement under maladaptive immersion. We ensured consistency by 
discussing the codes among ourselves. In the fourth step, we reviewed the identified categories by 
comparing the coded extracts and generating a thematic map. We then discussed the categorization and 
hierarchy of codes to establish categories (i.e., outcomes) and subcategories (i.e., manifestations). We 
collaboratively discussed intermediary results (e.g., we discussed each category’s name and which 
manifestations we include in which category) to verify the conclusions that we drew from the data (Lune & 
Berg, 2017). In qualitative research (especially when using a data-driven approach), where coding is “an 
organic and flexible process” that requires detailed engagement with the data, this approach is useful for 
providing accuracy through immersion (Terry et al., 2017, p. 20) in contrast to practices such as calculating 
inter-coder reliability, which is based on a positivist conception of reliability that represents consistency of 
coding rather than coding accuracy (Braun & Clarke, 2013; Terry et al., 2017). To reach an agreement on 
the categorization, we discussed and refined the categories. Through these discussions, we agreed on 
names for three categories (i.e., maladaptive immersion, impaired self-regulation, and false sense of 
productivity) and continued to discuss the others. In our discussions, we focused on how to best label the 
categories (i.e., find the most descriptive and accurate name for each category) and on clarifying similarities 
and differences between categories to ensure we defined them in a mutually exclusive manner to avoid 
overlaps. Ultimately, we excluded everything that did not explicitly constitute an adverse or negative flow 
outcome (e.g., descriptions of being on “autopilot” or “in a bubble” while in flow as opposed to maladaptive 
immersion, which described a state of immersion so deep that it affected the interviewees’ other activities 
negatively). In the fifth step, we finalized the category labels for the remaining five categories: depleted 
cognitive resources, physical strain, adverse emotional responses, dependence on flow, and work–life 
conflict. We gave each adverse outcome a name and a definition, which included the different ways it could 
manifest (i.e., subcategories). While we developed some codes based on the data and how the interviewees 
described their experiences, in some instances, we used existing phrasings from prior research, such as 
reduced attentional performance (Liu et al., 2022), dependence (Partington et al., 2009), and flow rumination 
(Ramsey & Lorenz, 2020). Finally, in the sixth step, we created a collected “codebook” that listed the adverse 
outcomes, their manifestations, descriptions for each manifestation, and compelling extracts/quotes that 
captured the phenomenon well (Braun & Clarke, 2006). While we followed a data-driven analysis approach 
in the first four steps, we used a more theoretical approach in the last two steps. We provide examples of 
how we coded two interviewees’ transcripts in Appendix A. 

Unlike qualitative content analyses, thematic analyses do not focus so much on reporting quantified 
measures but on ensuring that themes capture something relevant in terms of answering a research 
question (i.e., more instances do not equal more critical themes). While we encountered an ideal situation 
in that we identified several instances in each identified outcome across the dataset, we do not report them 
based on quantifiable measures (e.g., how many instances of each theme are in the dataset). Because we 
focused on understanding how the adverse outcomes of flow manifest in software developers’ work, the 
analysis process focused on that aspect. Thus, in the analytic process, we focused not only on describing 
what was going on in the data but also on interpreting what those patterns mean and their significance 
(Braun & Clarke, 2006). Finally, we considered how other factors may have contributed to the formation of 
the adverse outcomes of flow experiences. However, while factors such as work pressure may have 
influenced the developers’ work overall, flow played a significant role in the reported experiences, and the 
interviewees associated these adverse outcomes with having experienced flow. 

4 Findings 

From interviews with 25 software developers, we identified eight distinct adverse outcomes of flow: 
maladaptive immersion, impaired self-regulation, false sense of productivity, depleted cognitive resources, 
physical strain, adverse emotional responses, dependence on flow, and work–life conflict. While the 
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interviewees predominantly viewed flow as a positive phenomenon in their work, they vividly described the 
adverse outcomes of work-related flow in varying ways. For instance, they described how the flow state 
could begin as an enjoyable state with the right amount of focus and engagement but later became 
excessive in situations where they experienced these adverse outcomes. They described the outcomes as 
varying in having short- or long-term effects. For example, maladaptive immersion usually has an immediate 
and shorter-term effect, whereas work–life conflicts could have a more prolonged impact on an individual’s 
well-being. Furthermore, while we focus here on individuals’ experiences and the adverse outcomes 
affected the interviewees personally, some of them also had a negative impact at the team or even 
organizational level. 

4.1 Maladaptive Immersion 

Maladaptive immersion manifested as over-engagement (i.e., as being too immersed in the flow state). This 
state of maladaptive immersion, which six interviewees described, involved ignoring everything else 
happening around them, either because they consciously blocked out everything other than the task at hand 
or because they “organically drift[ed] into the flow state” (Application specialist 1). While flow involves deep 
immersion in an activity, which researchers generally consider a positive characteristic, the interviewees 
identified circumstances where maladaptive immersion was not appropriate for the setting. For example, 
senior software engineer 1 said: 

I don’t think it’s a healthy flow if you cannot be interrupted. I’m not trying to go after, like I’d be in 
some kind of trance. That’s because I think it’s an unpleasant hyperfocus, which leads to you 
being for hours on end—whether you are working alone or with two or 50 people—doing things 
with tunnel vision and not paying attention to what is happening around you. 

The developers also discussed the immersiveness of using IT: while physical space creates certain 
constraints on engaging in activities (e.g., limitations on how long or how deeply one can become immersed 
in a work-related task), software development (i.e., using IT) seemingly imposes no boundaries on how 
deeply one can immerse oneself in the flow state. Another concern related to maladaptive immersion was 
related to whether it was healthy to be so immersed that one did not register anything about one’s 
surroundings or the passage of time. Being too deeply immersed in a flow state caused the interviewees to 
forget to eat, drink, or take breaks. In addition, they reported a strong flow state to easily lead to working 
overtime and even working during the night. Although maladaptive immersion is an immediate 
consequence, the interviewees also raised it in relation to rumination and difficulty detaching from work (or 
thoughts related to work) and neglecting their well-being (see also Section 4.8). Note that maladaptive 
immersion differs from descriptions such as “being on autopilot” or “in a bubble”. Whereas the interviewees 
interpreted these kinds of flow states as neutral (or even positive) experiences, they saw maladaptive 
immersion as a negative, undesirable state of being too immersed in a hyperfocus-like state in which they 
could not change contexts or step outside the situation. 

4.2 Impaired Self-regulation 

Moreover, 13 developers described impaired self-regulation as a negative side effect of flow in this 
excessively immersed state. Sometimes, developers’ intense flow states resulted in their feeling that they 
no longer had control over their actions (e.g., getting stuck in the flow and unable to get out of it). Senior 
software engineer 1 described the experience as follows: 

Usually, if I jump into flow alone at work, it takes me several hours before I realize where I am 
and what I’m doing. I forget sometimes to stop… So usually, for me, they have been pretty harmful 
sessions—those flow situations—where I’ve gotten stuck in doing something. 

Lack of control was also embodied in having trouble switching context to the next action, either at work (e.g., 
hopping into a meeting in the middle of or right after flow) or from work to leisure. Software developer 1 
described this feeling as having a hard time winding down or “coming down to earth” after intense flow: 

You will notice afterward, for example, that if you have listened to fast-paced heavy metal music 
and concentrated intensely [in flow], your brain will remain in a pretty fast-paced mode afterward, 
and it may be difficult to come back down to Earth… If you have a meeting right after a flow of 
this kind, you suddenly feel that everyone is talking so slowly, and you’re like, “forward, forward, 
forward, forward. 
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Further, the trouble switching context not only affected interviewees’ ability to move on to the next task but 
also their ability to come back to the task that they worked on during the flow state. The interviewees 
reasoned that this phenomenon occurred because, in the flow state, one has such a clear vision when 
absorbed in the task that it can be very hard to re-gather its context and goals when snapped out of the flow 
state, or, if the workday gets interrupted mid-flow, it can take considerable effort the next day to come back 
to the task. On the other hand, if one is not so deeply immersed, one might be able to switch the context 
and level of thinking more easily, which can prove beneficial for solving the problem. The interviewees saw 
this ability to switch more easily as important, especially when working on complex tasks (i.e., when not 
being able to step outside of a situation might hamper their ability to solve a problem). For example, 
developer 1 said: “I have come to the conclusion that it [flow] is not always a good thing; sometimes, you 
have to have a kind of non-flow mode where you can change the context or the level of thinking”. 

4.3 False Sense of Productivity 

Six developers described experiencing a false sense of productivity phenomenon, which they characterized 
as movement without momentum—a state in which a great deal appears to be happening, and one feels 
productive and efficient, yet meaningful progress is lacking. Hence, feeling productive does not equal being 
productive. For example, developers may be engaged in tasks that do not contribute meaningfully to the 
development project or are misaligned with project goals. As senior software engineer 1 reflected:  

And then, after many hours, I get the feeling that, okay, I haven’t been able to keep track of what 
I’ve been doing. I get a lot done, but whether it’s a good result is another matter. 

A second element of this phenomenon involved feedback gaps—delays or deficiencies in receiving 
feedback that could help guide or adjust work. Although software development often features efficient 
feedback loops through development tools, rapid development feedback can create a false sense of 
progress. Developers may build functioning features that, while technically correct, do not actually solve the 
underlying problem. Several interviewees questioned whether, during prolonged flow states, they were truly 
advancing the project or merely keeping themselves busy with tasks they found enjoyable. For instance, 
software developer 1 said: 

It [flow] usually makes you feel like you’ve accomplished things. I’m just saying that I feel like that, 
and not like I’ve achieved things necessarily, because, well, there have been times when I’ve 
coded something in the flow and later realized that it was wrong and didn’t make any sense, so 
I’ve thrown it all in the trash. So, yes, it makes me feel that I was efficient, at least. At least there 
was movement in some direction—not necessarily that the movement would always have gone 
in the right direction. 

Another problem associated with having movement without direction involves questioning oneself often 
enough. When one cannot step outside a situation (i.e., too immersed in the flow), one lacks feedback (or 
is not receptive to it), which might affect their ability to solve the problem at hand. For instance, senior 
software developer 1 said: 

There are also negative things, and in fact, I’ve started to notice more and more that a flow state 
is not always a good thing… I have such a tendency to hyperfocus. Sometimes, in my own mind, 
I’m doing really good work, and then I return to it the next day, and it’s total scheisse [shit]. You 
either don’t remember what you did anymore or, at worst, solve the problem all wrong because 
you didn’t question yourself enough. 

Alternatively, when one lacks feedback, no matter how amazing one finds the flow state, one’s contributions 
to a project might be unhelpful or even insignificant, as senior software engineer 1 said: 

And the fact that if I’m in [flow] mode myself, it feels good—when you don’t notice that time flies, 
and so on. But it’s just that in those situations, I don’t get feedback on what I’m doing at a certain 
cycle. The fact that I jump up in the morning and start to write, like, “Wow, I feel like I can just 
code all day long”, and then at the end of the day, someone says that you’ve been coding shit all 
day… It’s easier [to get feedback] if you have a colleague with whom you’re working to see if 
we’re going in the right direction and if we’re learning something from the problem at the moment 
or not. Or are we just coding something into the ether and hoping that maybe it will work for 
someone someday? 

The reason that interviewees perceived movement without momentum as problematic is because of its 
impact on project outcomes (as opposed to individuals’ personal experience in the flow state, which might 
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have been positive). When one does not receive any immediate feedback and one gets so immersed in the 
flow state that one forgets to step outside the situation and evaluate the big picture often enough (i.e., What 
are we doing here? What is the problem we are trying to solve?), one risks proceeding in the wrong direction, 
which can happen quite quickly in the flow state (especially when solving complex or “wicked problems”). 
Furthermore, interviewees noted that the software industry continues to go in such a direction that software 
developers need to solve technically complex problems and, thus, need constant evaluation and correction. 
As developer 1 said: 

You have such a complicated issue at hand that you don’t know if you’re making progress in the 
right direction, and then when it progresses, you always have to quickly come back to thinking 
about the big picture… These wicked problems come up that are so complicated… It’s such a 
complex problem that you have to keep coming back to the drawing board again and again, so 
the flow mode can be bad in the sense that you might go too far in a direction where you’re not 
supposed to go. The same feeling often comes in these complex computer problems, which easily 
and quickly go in a direction in which they were not originally intended to go, and then this flow 
can even be harmful at its worst. 

4.4 Depleted Cognitive Resources 

The more challenging a task, the more cognitive resources it requires and the more load it places on the 
brain. Software developers’ work often involves solving complex problems, which can induce flow but can 
result in long, intense sessions that deplete their cognitive resources and, thus, reduce attentional 
performance. As software developer 2 said:  

It [flow] took a great deal of mental resources. After that, I took a week off and recovered from it. 
It’s a great feeling, but it’s also tough. 

The developer described this experience as feeling “one with the code” as though he connected directly to 
the computer, while the physical world’s constraints slowed him down. This flow experience consumed a 
great deal of his mental capacity. Here, we discuss instances of depleted cognitive resources resulting from 
flow. However, with this and the following categories (physical strain and adverse emotional responses), 
combined effects from both intense or prolonged flow and other factors may occur, such as the cognitive 
load that a task itself imposes. Here, the eight developers who discussed depleted cognitive resources 
referred specifically to the additional load caused by being in the flow state. 

The challenge with knowing one’s limits when working in an intense and long flow is that it can be hard to 
know when the good flow turns into something that strains one’s mental resources so much that, after it, 
one feels like one has used one’s resources in advance. If one does not register the situation in time while 
in the flow state, one might have pushed one’s limits a little too much. As team leader 1 said: 

When there have been some terribly long flow states, one thing I’ve noticed is that I’m really 
exhausted after them. Even though during the work, it doesn’t feel exhausting, the next day might 
be like I can’t get anything done; it’s a bit like I used up all my cognitive resources beforehand. 

Another issue that a developer raised was related to how she felt others might not fully understand how 
mentally demanding high-intensity work that involves intense IT use could be, particularly in terms of the 
cognitive effort required:  

And it’s so hard, especially for people who don’t understand what this job is like, to understand 
that sitting here next to the computer is very hard when you’re really, really coding—when it feels 
like even your brain cells are so exhausted afterward that you can’t think about anything. In a 
way, it [flow] really exerts everything out of your brain, and then you’re completely finished. (Scrum 
master 2) 

4.5 Physical Strain 

Whereas depleted cognitive resources constitute mental strain, ten developers noted the physical strain 
they experienced (e.g., feeling physically exhausted, tired, fatigued, and strained after a flow session). 
Moreover, they raised concerns about work ergonomics and even felt physical pain from working for hours 
and hours in the flow state (e.g., back pain). Of course, mental and physical strain share a link, and many 
developers described flow as being both mentally and physically straining. For instance, developer 1 said:  
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You notice that you might be quite tired afterward, after a session like that—mentally, and 
physically, too—so it does take energy. 

Furthermore, some described being extremely tired and needing to take time off after intense work sprints 
in flow. For example, software developer 2 said:  

It was just the terrible tiredness that followed. It felt like I had given everything I had. 

Accumulating physical strain can also result in prolonged overexertion and insufficient recovery from intense 
flow sessions at work. Insufficient recovery could start to accumulate from pursuing or drifting into flow 
experiences at times that did not sync with other duties (e.g., office hours or family life). 

Note that the interviewees discussed physical strain related to flow experiences. While working for extended 
periods, even outside of flow, can result in physical strain, the instances discussed here specifically relate 
to the developers’ flow states. The interviewees felt that the strain occurred due to the flow state, which 
drove them to the point where they stopped registering the passage of time, bodily signals, or work 
ergonomics. The developers reflected that, had they not been in this flow state, they would have taken more 
breaks to get up from their desks (e.g., to get water or a snack) or would not have had such long or intense 
work sessions in the first place. The interviewees discussed how software development is inherently intense, 
and, due to their intrinsic interest in and enjoyment they derived from coding, they risked overexerting 
themselves if they experienced long, intense flow states too frequently. Flow can also be risky for certain 
personalities. For example, if one is conscientious or has a tendency toward perfectionism or workaholism, 
one might find it hard to draw the line between “healthy” flow and pushing oneself too much (not letting 
oneself get enough recovery). As scrum master 2 said: 

I have a typical workaholic nature. I specifically enjoy it when I really get to work and get something 
done without interruptions [in flow]… And, well, I do have a history of pushing myself over and 
beyond and a bit more. I’m not very good at recognizing that myself at all. 

We discuss dependence on flow in Section 4.7. 

4.6 Adverse Emotional Responses 

Eight developers reported negative emotions, such as being easily irritated after flow. Also, interruptions 
while mid-flow (e.g., a colleague tapping one on one’s shoulder or messages that disrupted the flow state) 
could agitate the developers. Some interviewees pointed out that (unpredictable) obstacles in the 
development work could also cause irritability, frustration, or anger after flow; when things worked out in the 
flow state, it was all well and good, but when they did not, it would affect their mood. Software developer 5 
said: 

I mean, as I said, I get really happy about successes in the flow. Then I talk and laugh and stuff, 
but if things don’t work out, I’m pretty much sulking, and I don’t feel like talking to anyone… It 
affects my mood. It affects my mood a lot. 

For some interviewees, being in a bad mood or feeling cross after the flow state made them want to withdraw 
from any social interaction, while others pondered that they should find some kind of constructive way to 
work off feeling like they had a shortened fuse and that everything annoyed them after flow. Scrum master 
2 said: 

In retrospect, it’s like my head is messed up, and my fuse has gotten a lot shorter. My fuse is 
getting shorter, and I’m really cross, but then when it’s done, it’s… done. So, there are not 
necessarily positive feelings afterward, and you need to do something to work that feeling off 
somehow. 

The interviewees also expressed feeling guilt after being isolated and immersed in the flow state—for 
example, about prioritizing their own flow state over their teammates’ needs (e.g., more junior colleagues 
asking questions and requiring support with something they needed help with) or simply about forgetting 
everything else around them after they entered a deep flow state. The guilt related to not being able to 
control themselves or to not being present for others and, thus, also had links to other outcomes (e.g., 
impaired self-regulation). Software developer 1 said: 

Of course, flow also means that I’m aware that I don’t check my chat, email, or anything else. 
That’s because I’m prioritizing my work, and I need to concentrate, so when the [flow] time is over, 
and especially if you’re so immersed in it that you spend a really long time [in the flow], you might 
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get a little hangover—like, oh, there are five persons in the chat asking for help, and I’ve just been 
in my own bubble. So, that kind of hangover can come from the fact that I have neglected my 
other work duties. 

Finally, the adverse emotional responses that the interviewees reported included insecurity. As we point out 
above, one might become stuck in the flow state because one wants to make first-class code and feels that 
such code should result from a great flow experience. However, such thinking can easily lead to the 
“perfectionism trap” where experiencing great flow paradoxically results in one’s becoming overly critical of 
one’s own work, which can ultimately cause one to feel insecure about its quality. Senior software engineer 
1 said: 

 And I have a regretful tendency toward perfectionism in the sense that if I do things for a long 
time [in flow], I get the feeling that, well, does this solve the problem, is this good code, and so 
on? I go into a bubble, and I wonder if I dare to show this. I have spent eight hours making this. 
This has to be good, or others will laugh at me or something. It is not a healthy way of thinking. 

The senior software engineer added that such negative feelings indicate that the flow state went too far and 
was no longer healthy. Thus, even though the flow experience itself may feel good, one might become 
insecure and fear that the outcome should have been something out of the ordinary, while worrying it is not. 

4.7 Dependence on Flow 

We also found that one can also become addicted to the feeling and dependent on the flow state. In 
particular, eight developers pointed out that, while development tasks provide a good foundation for entering 
flow, it can sometimes go too far, such as when the flow becomes so exceptional that nothing else compares 
to it, which can lead one to try sustain it to a harmful degree or even attempt to force it (despite the fact that 
one cannot initiate the flow state simply by deciding to enter it). In these situations, one does not want to 
stop because the feeling of being in the flow state is so enjoyable. For example, after an amazing flow 
experience, “normal” programming work can feel empty or underwhelming as software developer 2 said: 

But now, after that [experience], this kind of basic work—basic programming where you’re not in 
the flow—feels really poor. The feeling was so great when it was crystal clear what we were doing. 

Although development tasks, such as coding, can be addictive even without flow, the developers felt that 
their dependence on flow arose from the experience itself: the crystal-clear vision and exhilaration of being 
in an exceptional flow state made their work even more addictive. Many developers entered the profession 
because they had always enjoyed using different technologies and programming. Interestingly, several 
interviewees also suggested that having an addictive personality could partly explain this phenomenon. This 
personality trait might influence why someone chooses the profession in the first place or why they pursue 
the highs of flow to an unhealthy degree. Software developer 6 shared how she became hooked on the 
feeling while learning to code and began experiencing flow more frequently: 

You get hooked on it. Coding is like you have to try something many times. You can’t give up after 
a couple of times and be like, ‘Maybe I can’t do this,’ but you just have to keep banging your head 
against the wall until it works. It’s very unique. And then that feeling when you solve it, when 
you’ve been banging your head against the wall for so long, is really euphoric. That’s what keeps 
me in this profession, when you’ve been banging your head against the wall for so long—like, 
why can’t I get this to work? And when you finally do, it’s really addictive. 

This quote illustrates how efficient feedback loops, from a user perspective, can lead developers to become 
dependent on the flow they experience during software development. Another developer, scrum master 2, 
speculated whether being inherently prone to addiction might have drawn her to the profession in the first 
place: 

I’ve been wondering if it’s the case that many, or probably quite a lot of, coders are, to some 
extent, addicted people—the kind that gets easily hooked because, in coding, the reward comes 
pretty quickly when things work. And then, the brain gets used to it and gets a kick out of it. It’s 
difficult because it starts to get dangerous then. So that’s how it’s always been for me, yes. And 
when we are in the flow, and we are doing test-driven development, it’s constantly, ‘Yes, it works’ 
or ‘Oh no, I broke it all up.’ But even so, we usually get pretty quickly to the situation that ‘Yes, it 
works again.’ Then, you kind of form an addiction to it. 
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Alternatively, one may feel such a strong drive to fix things or solve problems that it becomes an obsession, 
which can lead to compulsive behavior and an unhealthy pursuit of deep flow states. Developer 1 stated: 

How should I put it? Enjoyment is a bit of a funny word… It’s maybe more, well, not an obsession, 
but it’s more in that direction than enjoyment… There is a drive to do, but it does not necessarily 
feel enjoyable, like being on a beach drinking a piña colada, but more like… The world of 
experience is perhaps kind of obsessive. 

In some cases, this drive shifts the focus from solving problems to simply trying to achieve flow. Some 
developers became preoccupied with not being in flow, which created a cycle of worry that further hindered 
their ability to experience flow. This cycle often led them to neglect their well-being as being in flow became 
their sole focus (see also Section 4.8). Paradoxically, the mindset resulted in their attempts to force flow 
even though they knew that they could not deliberately initiate it as application specialist 1 said: 

It’s a bit tricky because the flow can occur once a month, once every six months, or once a year, 
and the length of it can vary a lot in terms of how long it lasts. Sometimes, it can even last a week 
or two at best, so you can get into that flow state every day. But when you try to start to force it, 
and you start to feel anxious about why you have not gotten into flow today, it may lead to you 
forcing it, like you’re not seeing your friends, don’t visit your parents, and skip hobbies because 
you’re like, I have to get these things done, and I have to get the flow state back. And then, when 
it’s, like, being forced, of course, it doesn’t happen, and it can take a long time before you awaken 
and realize that you need a break from this whole thing. 

4.8 Work–Life Conflict 

Finally, nine interviewees found that having trouble with being excessively immersed in the flow state and 
becoming dependent on these experiences hurt their work–life balance. However, the difference between 
maladaptive immersion and difficulties in detaching from work thoughts is that, in the former, one focuses 
on the action at the moment (e.g., having trouble switching context), whereas, in the latter, one ruminates 
on thoughts after work. For example, a frontend developer said: 

First, it’s very hard for me to get into [flow]. And then it’s hard to get out. If I don’t finish my work, 
I really don't want to go out if someone asks me to go out. I feel like I haven’t finished my work 
yet; I don’t want to get out of that concentration mode. Even if they drag me out, my brain will still 
stay on the issues I am working on… Sometimes, I can’t get myself out of the work. So, then, 
what happens? I work all day. Like, even at night—even when I’m not working—my brain is 
thinking about how to fix this and how that works.  

Further, the interviewees reported dependence on flow and trying to sustain it to have led to work–life conflict 
in the form of neglecting social relationships, such as seeing one’s family or friends. Some found it hard to 
break out from the flow state once really absorbed in it, which could lead them to work overtime despite the 
workday being over and having family waiting at home. A senior data engineer said: 

You just focus on the work. How shall I put it? I guess some people would say it feels good. The 
work absorbs you, and sometimes, it can be a bit hard to break [the flow] when it’s on… In fact, 
last Friday, my kids came home, and I just kept going. So, you go overtime you just can’t stop. 

Poor work–life balance also resulted from flow states that occurred at inopportune moments (i.e., moments 
that did not sync with family life). As loud architect 2 pointed out, he would experience flow in the nighttime, 
which lacked compatibility with either being a parent of small children or office hours. 

Although good flow is a nice thing to experience, the more senior developers brought up a valid point that 
everything in moderation is good and questioned whether they should strive for these trance-like flow states 
that last for hours on end or whether it would be more sustainable to work less but more efficiently. For 
example, entrepreneur 1 said: 

Of course, you might ask yourself whether it’s tiring in the long run—whether I’d still be able to do 
10-hour days anymore—or if you really do work for those 10 hours. The fact is that as I get older, 
I feel that I want to spend less time doing work but do it more efficiently. 

In conclusion, many developers stated that one needs to intentionally take care of work–life balance 
because, sometimes, one becomes so immersed in the flow state that one does not want to stop at the end 
of the workday. 
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We summarize the adverse outcomes of flow that we identified in Table 3 and organize them based on their 
immediacy. Thus, we present short-term effects first followed by long-term effects. Generally, one can 
consider maladaptive immersion, impaired self-regulation, a false sense of productivity, depleted cognitive 
resources, physical strain, and adverse emotional responses as short-term effects and dependence on the 
flow state and work-life conflict as more long-term effects. However, one cannot always easily distinguish 
between short-term and long-term effects as some outcomes, such as physical strain, can have both 
immediate and lasting impacts.  

Table 3. Adverse Outcomes of Flow in Software Developers’ Work 

Adverse 
outcome 

Manifestation Description 

Maladaptive 
immersion 

Over-engagement 
Perception of being too immersed in a flow state; losing track of time and the 
environment; intense focus on programming such that one does not feel or 
register anything else. 

Impaired self-
regulation 

Lack of control 
Getting stuck in the flow state; having trouble moving on to the next activity (either 
to the next work task (e.g., switching from coding to a meeting) or from work to 
leisure). 

False sense of 
productivity 

Movement without 
momentum 

Movement but no forward momentum, one feels efficient and/or productive and 
things are happening but not necessarily the right things (e.g., coding for hours 
something that ends up not being important). 

Feedback gaps 
Lack of timely feedback on one’s actions from others and/or lack of self-reflection 
hinders one’s ability to adjust the direction in which one takes consequent actions 
if too deep in the flow state while coding. 

Depleted 
cognitive 
resources 

Reduced 
attentional 

performance 

Coding in a flow state can strain the brain; attentional resources and cognitive 
performance decline after. 

Physical strain 

Fatigue 
Feeling very tired, strained, and fatigued after a flow state; in the long run, the 
risk of overexerting oneself by insufficient recovery. 

Pain 
Pain (e.g., back pain) resulting from being deeply immersed in coding for an 
extensive period and disregarding ergonomics. 

Adverse 
emotional 
responses 

Anger, irritability, 
frustration 

Feeling irritated/frustrated/angry/agitated after an intense flow state (e.g., having 
a “shortened fuse”). 

Guilt, shame 
Feeling guilty after being immersed in a personal “flow bubble” and having 
neglected other work duties or role-related obligations (e.g., to be reachable and 
help other developers). 

Insecurity 
Doubting the quality of one’s work (e.g., worrying if one produces sufficiently 
good code while in the flow state). 

Dependence on 
flow 

Addictive quality 
of flow 

Coding provides immediate feedback and fast rewards when succeeding in 
tasks, which can become addictive and can create a dependence on the flow 
state. 

Obsessive 
behavior 

Obsessing about sustaining flow or trying to force it to a harmful degree because, 
after an amazing flow experience, normal programming work in a non-flow state 
feels underwhelming and “empty”. 

Work–life 
conflict 

Flow rumination 
Impaired work–life balance due to increased flow rumination outside of work (i.e., 
ruminating on the problems that one worked on in the flow state and difficulty 
detaching from them). 

Compromised 
social 

relationships 

Skipping important aspects of personal well-being, such as seeing family or 
friends, due to being immersed in flow. 

The interviewees linked some adverse outcomes (e.g., maladaptive immersion, false sense of productivity, 
and dependence on flow) more closely to the intensive IT use required in software development and other 
outcomes more to the nature of working in a knowledge-intensive profession that requires creative problem-
solving. In the software industry, becoming overly absorbed in a flow state can be risky. Working in this fast-
paced, seemingly productive state may feel rewarding, but it does not guarantee that one prioritizes the 
right things or that one’s progress aligns with a project’s goals. Software development projects often involve 
high interdependency and ongoing objective evaluations, which makes excessive immersion in flow 
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potentially counterproductive. Additionally, developers described coding as an inherently addictive activity 
with intense emotional highs when one makes progress and lows when one does not; the code either works 
or it does not, which requires persistence and focus on the task until one achieves success. Altogether, the 
adverse outcomes of flow that we identify in this study have the potential to strain employees momentarily 
and in the long run. 

5 Discussion 

5.1 Results 

Overall, the interviewees described flow experiences that involved intense and focused concentration, an 
altered sense of time, and an autotelic experience (i.e., the developers experienced engaging in their work 
activities as rewarding and enjoyable) to be consistent with the dimensions of the flow concept (Nakamura 
& Csikszentmihalyi, 2002). All interviewees reported experiencing adverse outcomes along their flow 
experiences or encountering friction when their flow-related preferences conflicted with organizational or 
team needs and other work-related duties. The developers emphasized that, while flow is primarily a positive 
and productive state, one needs to understand these adverse effects. This finding challenges the common 
view that flow typically leads only to positive work-related outcomes, such as improved performance, 
increased work engagement, and reduced burnout (Lavigne et al., 2012; Mosing et al., 2018; Weintraub et 
al., 2021). 

Researchers consider being deeply focused and immersed as the essence of being in flow 
(Csikszentmihalyi, 1990). However, our findings show that individuals’ perceptions of their degree of 
immersion affect how they feel about the flow state. While the developers described a fair amount of 
temporal dissociation and focused immersion (Agarwal & Karahanna, 2000) as typical for their flow 
experiences, they perceived maladaptive immersion as over-engagement—being absorbed to the degree 
that it became harmful (e.g., it leads one to neglect other work duties that one needs to complete) (Trevino 
& Webster, 1992) or to focus on the wrong task for too long). At times, the developers’ maladaptive 
immersion became similar to dissociation, which researchers generally consider a maladaptive state, 
whereas they generally consider flow an adaptive state (Ahmed & Dixon, 2023). While studies on 
compulsive behavior and addiction to IT use have addressed maladaptive immersion (e.g., Khang et al., 
2013; Mason et al., 2022; Stavropoulos et al., 2018; Theotokis & Doukidis, 2009; Zhang et al., 2014), they 
have focused more on the behavioral mechanism behind why using IT becomes compulsive, even to the 
degree of addiction. Moreover, these studies have investigated personal IT use and absorption only in IT 
use. In this study, due to the nature of software developers’ work tasks, IT played a key role in their flow 
experiences—but it did not necessarily constitute the reason for maladaptive immersion. Although 
researchers have suggested that overinvolvement (Csikszentmihalyi, 1975), even to the degree that one 
neglects other work duties (Trevino & Webster, 1992), leads to undesirable outcomes, we find it interesting 
that empirical studies in the work context have not previously investigated this issue.  

Further, although control (among other characteristics) has been characterized as flow in the HCI context 
(Webster et al., 1993), the interviewed software developers reported the opposite: impaired self-regulation 
(manifested as lack of control) while immersed in the flow state. For example, when in flow, they struggled 
with other work duties (Trevino & Webster, 1992), such as attending meetings, because they found it difficult 
to disengage from the flow state. This difficulty in disengaging was closely linked to maladaptive immersion 
and over-engagement. Although a sense of control (Csikszentmihalyi, 1975, 1990; Nakamura & 
Csikszentmihalyi, 2002) and one’s belief that one can exert control over the situation (Wilson, 2016) often 
characterize flow, in these states of over-engagement in flow, the developers reported the opposite: a lack 
of control. The interviewees felt that, when flow “went overboard” they experienced impaired self-regulation 
and could no longer control the situation anymore despite feeling great and productive while in flow. This 
paradox resembles the productivity paradox and the paradox of control and chaos (Balijepally et al., 2009; 
Dehnert & Friedrich, 2022). While researchers consider a sense of control as a characteristic of being in 
flow, they have explored the metacognitions of flow states, such as self-regulation, less frequently (Wilson, 
2016). We view this finding as particularly interesting because, while challenges and work pressures (e.g., 
deadlines) often hinder flow (e.g., Ritonummi et al., 2024), our findings suggest that, once in the flow state, 
developers may become oblivious to other obligations, which can lead to distress from a lack of self-
regulation. 

We also found that the flow state can create a false sense of productivity, and the quick progress and 
lack of outside feedback in an absorbed state can quickly take things in the wrong direction. We identified 
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movement without momentum manifestation as a significant drawback of flow. Although the industry 
acknowledges the problem of a false sense of productivity when coding in flow (e.g., Martin, 2011), this 
finding represents a novel one in IS research. Further, researchers generally consider flow a useful state in 
the work context (Wilson, 2016). However, while flow often constitutes a useful, productive, and enjoyable 
state, individuals might sometimes perceive it as useful in instances where it is not (cf. the productivity 
paradox of thinking that programming in pairs will exceed the performance of its best member because “two 
heads are better than one” (Balijepally et al., 2009)). Industry practitioners’ views also support this finding 
(Martin, 2011; Zuill, 2019). Because software development involves many moving parts and projects require 
collaboration between all involved parties, very intense and long flow sessions might not always be optimal. 
Our interviewees discussed this topic from both an individual (e.g., not wanting to get too absorbed into the 
flow because they found it personally disadvantageous) and other perspectives (e.g., how the flow will affect 
others’ work, does the project stay on track, etc.) The developers often had the desire to get into flow while 
working, but, at the same time, thought about the common good, and some had concluded that, actually, it 
was not necessarily optimal to always enter the flow state. Although previous research has not addressed 
this specific productivity paradox problem, we can see some analogy between having movement without 
momentum, which can skew how an individual perceives a situation (having a false sense of productivity), 
and impaired risk awareness in the flow (Schüler & Nakamura, 2013; Schüler & Pfenninger, 2011). 

Moreover, most interviewees agreed that, although flow is an amazing thing to achieve and one feels great 
while absorbed in it, it often takes a mental and physical toll. The findings corroborate that the cognitive load 
experienced during flow can result in depleted cognitive resources that manifest in reduced attentional 
performance afterwards (Keller et al., 2011; Liu et al., 2022). The developers described situations where a 
development task’s cognitive demands (Mueller & Benlian, 2022) while in flow exceeded their capacity, 
which disrupted the flow state and reduced their attentional resources and performance for the following 
moments (e.g., upcoming workdays). Also, the cognitive load associated with their work (Gonçales et al., 
2021) may contribute to reduced attentional performance following intense work sessions. Surprisingly, 
previous work has addressed physical and mental strain from flow mainly in the non-work IT-use context 
(Keller et al., 2011). However, Liu et al. (2022) discussed compromised attentional performance after flow 
(depleted cognitive depletion resources), but researchers have addressed the physical strain associated 
with flow experiences only with respect to injuries from playing an instrument professionally (Guptill, 2012). 
Interestingly, while individuals typically associate flow with well-being as a bodily sensation, some 
professional groups (e.g., musicians) reportedly employ strategies to disrupt their flow in order to preserve 
their health and continue in their profession (Guptill, 2012). The developers reported that these overly 
intense flow states sometimes result in physical strain, which includes both immediate fatigue and pain 
after flow in addition to prolonged exhaustion. Some even speculated whether this overexertion from intense 
and prolonged flow states related to severe outcomes, such as having gone through burnout at some point 
or several points in their career. Contrary to most flow research, which associates work-related flow with 
more vigor and less exhaustion (e.g., Demerouti et al., 2012), these findings highlight that flow can also 
increase physiological strain (Keller et al., 2011). With depleted cognitive resources and physical strain, 
other factors (e.g., cognitive load) may influence how strained one feels after flow. However, the developers 
attributed these effects to having experienced flow and noted that working in a non-flow state would not 
have led to severe outcomes. 

By the same token, we identified that flow could induce adverse emotional responses such as irritability 
or guilt after flow. We identified several negative states that flow can evoke after the fact. Our interviewees 
struggled with feeling irritated even to the degree that they became angry or cross. While researchers have 
generally associated positive emotions with work-related flow (e.g., Salanova et al., 2006) and adverse 
emotional responses with task disruptions (e.g., technology-mediated interruptions) (Weinert et al., 2022), 
research on the adverse outcomes of flow in the work context has mostly focused on mental or physical 
strain or behavioral outcomes (e.g., Feng et al., 2024; Guptill, 2012; Liu et al., 2022) and, thus, overlooked 
the emotionally draining aspects of flow. Although extensive research has examined flow experiences’ 
emotional (e.g., Nah et al., 2011; Sepehr & Head, 2012) and neurological sides (Adam et al., 2024; Nadj et 
al., 2023; Rissler et al., 2018; Van der Linden et al., 2021), they have overlooked negative emotions after 
flow. 

As for perhaps the most harmful adverse outcomes of flow on an individual’s well-being, dependence on 
flow (and often subsequent work–life conflict) not only affected the software developers’ work but also their 
free time. At times, these effects lasted for a considerable period (in comparison to, for example, adverse 
emotional responses, which often had immediate and short-term effects). We found an association between 
dependence on flow and addiction to coding in the flow state (some interviewees even viewed coding as 
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synonymous with coding in a flow state). The developers reported that they sometimes behaved obsessively 
and tried to sustain or get into flow by any means possible. Contrary to Sepehr and Head’s (2012) distinction 
between harmonious passion (associated with flow) and obsessive passion (associated with addiction), our 
findings demonstrate that both harmonious and obsessive passion can be associated with flow states. While 
researchers have discussed dependence and addiction in sports (Partington et al., 2009) and personal IT 
use (e.g., Khang et al., 2013; Mason et al., 2022; Stavropoulos et al., 2018; Theotokis & Doukidis, 2009; 
Zhang et al., 2014), our findings highlight that dependence and addiction can also be problematic in the 
work context. Although researchers have investigated compulsive use and addiction in personal IT use 
(e.g., Khang et al., 2013; Theotokis & Doukidis, 2009; Zhang et al., 2014), they have not discussed 
dependence on flow in work-related IT use. Software developers’ work is highly IT-intensive, and we found 
that they form a dependence on the flow state in and beyond the HCI context: one can become obsessed 
or addicted to the technology-mediated activity (e.g., coding) or with the feeling one gets from being in flow 
to the degree that one forms an unhealthy habit. Although the motivations for engaging in work activities 
might not be intrinsically motivated and hedonic compared to surfing or online gaming, for example, we 
found that software developers found themselves obsessing about getting into the flow or trying to sustain 
the flow because “normal” work pales in comparison to being in a wonderful flow state. Becoming dependent 
on this narrow idea of what brings one joy can be dangerous (Csikszentmihalyi, 1999) not only because it 
can lead one to miss opportunities for learning and enjoyment but also because dependence can cause 
problems with work–life balance. 

Finally, the negative effects of flow in software developers’ work included work–life conflict. Although 
researchers often consider flow a factor that can prevent negative phenomena related to problematic work–
life balance (which can lead to, for example, exhaustion and burnout) (Lavigne et al., 2012; Mosing et al., 
2018; Weintraub et al., 2021), we found it to have a potentially deteriorating effect on software developers’ 
work–life balance. While ruminating on flow experiences after work is not a harmful thing per se and the 
rumination itself has a positive valence (Feng et al., 2024), researchers have found it to cause negative 
outcomes, such as work–family conflict (Feng et al., 2024; Ramsey & Lorenz, 2020). We also identified that 
these conflicts could arise from work-related flow rumination, social relationship neglection, or simply timing 
conflicts between flow sessions and family duties. Previous studies have identified impaired work–life 
balance and flow rumination (Feng et al., 2024; Ramsey & Lorenz, 2020), but our findings demonstrate that, 
in addition to increasing the difficulties of detaching from work (partially mediated by dependence on flow 
states), flow states could even compromise well-being by causing individuals to neglect important aspects 
of their personal life, such as their social life outside beyond work. 

5.2 Research Contributions 

This study makes two contributions to our knowledge on work-related flow and its effects on software 
developers’ affect, behavior, cognition, and performance (Rissler et al., 2017). First, we contribute to the 
emerging stream of flow research that challenges the assumption that flow in the work context is exclusively 
advantageous (e.g., Liu et al., 2022; Ramsey & Lorenz, 2020) by thoroughly explaining the adverse 
outcomes of flow. While earlier research has identified individual non-ideal flow outcomes, such as work–
family conflict (e.g., Ramsey & Lorenz, 2020), this exploratory study marks a step toward providing a 
comprehensive understanding of the negative aspects of flow. We identified four novel adverse outcomes 
of flow in software developers’ work: maladaptive immersion, impaired self-regulation, a false sense of 
productivity, and adverse emotional responses. While researchers have mostly associated flow with positive 
emotions, creativity, and job satisfaction (e.g., Salanova et al., 2006; Zubair & Kamal, 2015), the findings 
highlight that flow can be a “too much of a good thing” phenomenon. Research has generally found that 
flow has positive consequences, such as vigor, self-efficacy, knowledge sharing, inter-employee helping, 
better performance, and satisfaction (Demerouti et al., 2012; Knierim et al., 2019; Lin et al., 2009; Salanova 
et al., 2014) and that it can drive software developers’ creativity, enjoyment, motivation, and productivity 
(Brown et al., 2023a, 2023b; Calais & Franzini, 2023; Pratt et al., 2016; Ritonummi et al., 2023; Zubair & 
Kamal, 2015). Furthermore, researchers have generally considered absorption in work tasks a positive 
aspect of flow because it indicates that the activity is intrinsically motivating and enjoyable (Bakker, 2008; 
Rodríguez-Sánchez et al., 2011; Salanova et al., 2006). However, our findings indicate a threshold after 
which being immersed can turn disadvantageous, such as when the developers’ perceived control over the 
immersion diminished (e.g., inability to change contexts or stop the flow) and the positive immersion turned 
into an unpleasant “hyperfocus”, which suggests that the extent to which one becomes immersed in flow 
represents a continuum and that individuals’ perceptions about it affects whether they interpret it as 
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appropriate or maladaptive at a given moment. We summarize this study’s contributions to flow theory in 
Table 4. 

Table 4. Summary of Research Contributions 

Identified adverse 
outcomes of flow 
(novel findings*) 

Contributions to flow theory (flow dimensions) 

Maladaptive immersion* 

We found an association between maladaptive immersion and flow’s most prominent 
dimension: intense concentration (Nakamura & Csikszentmihalyi, 2002). This finding 
offers a new perspective on flow by illustrating how, beyond a certain point, high focus can 
become counterproductive and lead to an undesirably deep state of immersion.  

Depleted cognitive 
resources  

Moreover, prolonged or overly intense flow sessions in a state of intense concentration 
can take a toll on one’s physical and mental well-being. Research has linked such 
experiences to depleted cognitive resources (Keller et al., 2011; Liu et al., 2022), 
physical strain (Guptill, 2012; Keller et al., 2011), and adverse emotional responses—
especially when one performs complex development tasks (Mueller & Benlian, 2022). 
These findings underscore cognitively demanding work’s draining effects. 

Physical strain 

Adverse emotional 
responses* 

Impaired self-regulation* 

Although researchers have typically associated flow with a sense of control (Nakamura & 
Csikszentmihalyi, 2002), it can reach a point where one perceives a decrease in their 
ability to self-regulate, which results in impaired self-regulation. Paradoxically, while 
individuals may feel in control of a task, their behavioral control can simultaneously 
diminish (Dehnert & Friedrich, 2022). As a result, they may struggle to disengage from the 
flow state and, thus, neglect other work duties. 

False sense of 
productivity* 

The altered sense of time and loss of time awareness during flow (Nakamura & 
Csikszentmihalyi, 2002) can create a false sense of productivity by giving people the 
illusion that they have made progress even though they used their time ineffectively. This 
phenomenon resembles the productivity paradox in which one perceives a process or 
behavior to enhance productivity even though it may have the opposite effect in reality 
(Balijepally et al., 2009; Cachon, 2012). Additionally, the merging of action and 
awareness, loss of reflective self-consciousness (i.e., awareness of oneself), and autotelic 
experience (Nakamura & Csikszentmihalyi, 2002) can further contribute to this false sense 
of productivity. These flow characteristics reduce conscious, reflective thought and cause 
individuals to engage in tasks primarily due to their intrinsically rewarding nature rather 
than because they yield productive outcomes. 

Dependence on flow 

Additionally, the autotelic experience that flow provides can become so rewarding that 
individuals develop a dependence on the flow state itself (Partington et al., 2009; Wu et 
al., 2013). While intrinsic task enjoyment is a defining flow characteristic (Nakamura & 
Csikszentmihalyi, 2002), this research highlights how pursuing such experiences can lead 
to problematic outcomes. 

Work–life conflict 

Ultimately, excessive flow and its adverse effects (e.g., altered sense of time together with 
maladaptive immersion) can contribute to work–life conflict (Feng et al., 2024; Ramsey 
& Lorenz, 2020). The difficulty of detaching from work and prioritizing social relationships 
underscores the potential downsides of excessive or uncontrolled flow experiences. 

Second, the adverse outcomes we identify in this study enhance the extent to which we understand the 
dimensions of flow (Nakamura & Csikszentmihalyi, 2002) and the overall effects that can emerge from 
working in a cognitively demanding profession (Mattern et al., 2024) and, thus, provide further insights into 
work-related flow (e.g., Adam et al., 2024; Knierim et al., 2019; Nadj et al., 2023; Salanova et al., 2006). 
Moreover, our findings contribute to explaining the paradoxes of knowledge work (Balijepally et al., 2009; 
Dehnert & Friedrich, 2022; Mueller & Benlian, 2022) via explaining how these adverse outcomes manifest 
in software developers’ work. By identifying the eight adverse outcomes of flow with contextual, nuanced 
information on how they manifest in software developers’ work, this study contributes to explaining work-
related flow and its paradoxical outcomes in knowledge work better. Moreover, our findings highlight how 
the intense IT use played a role in their adverse experiences. In their work, software developers often 
experienced flow in various coding activities (when they fulfilled its antecedents) (Ritonummi et al., 2023), 
and they actively sought to experience it (Meyer et al., 2014); however, we found that they sometimes 
experienced flow with adverse consequences, such as going in the wrong direction too fast or remaining 
too long in the flow, which could harm their efforts to advance development projects. For example, these 
adverse consequences could occur when developers became immersed in an efficient feedback loop from 



435 When the Flow is Just Too Much: The Adverse Outcomes of Flow in Software Developers’ Work 

 

Volume 17  Paper 5  

 

an IDE but did not receive external feedback (from outside the interaction) on whether they achieved the 
task goals. Our findings also highlight how coding’s intensity and immersiveness can lead to depleted 
cognitive resources and even dependence on flow. Furthermore, researchers generally understand that 
flow benefits work performance (Knierim et al., 2019; Quinn, 2005), that interruptions are bad, and that 
working in a focused flow is desirable (e.g., Abad et al., 2018; Chen et al., 2022; Ritonummi et al., 2024; 
Züger et al., 2017). However, knowledge sharing and inter-employee helping play an important role in 
organizations (Lin et al., 2009). While Lin et al. (2009) found that flow positively influences knowledge 
sharing and inter-employee helping, we found that flow can, at worst, have an inhibiting effect on knowledge 
sharing and collaboration because, when an individual becomes maladaptively immersed in the flow state, 
their actions can conflict with a team’s or organization’s needs. Knowledge sharing exemplifies a common 
collaborative goal that can experience negative effects if an individual does not contribute to it but instead 
prioritizes their personal preferences (or becomes too immersed to notice others’ needs). We found 
instances from both perspectives in our data. While one developer group preferred working alone 
uninterrupted in the flow but had received negative feedback about not being a “team player”, and the latter 
group wanted to collaborate more and work jointly at the office but had not managed to entice their 
colleagues to join them. 

In conclusion, our findings demonstrate that, while flow mostly constitutes a positive phenomenon with 
desirable consequences in software developers’ work, such as increased motivation, creativity, and 
happiness, it also has an unfavorable side. Thus, an optimal experience is not necessarily positive in an 
absolute sense and can result in various adverse outcomes (Csikszentmihalyi, 1990; Zimanyi & Schüler, 
2021). Rather than enforcing beliefs about only the positive consequences of flow, a more fruitful 
perspective would involve increasing awareness about its negative consequences, which can help foster 
workers’ confidence to self-regulate flow (Wilson & Moneta, 2023). However, if developers experience less 
flow due to interruptions and other barriers (e.g., Abad et al., 2018) or because they want to avoid the 
negative outcomes of flow, they could miss out on other benefits of flow for their work, such as increased 
productivity (e.g., Brown et al., 2023a) and motivation (e.g., Kuusinen et al., 2016). 

5.3 Practical Implications 

Our findings suggest that software professionals and managers should become better at recognizing when 
flow can be a useful thing and when it can turn against itself. First, they suggest that employees need to 
better recognize the pitfalls of getting too absorbed in flow and identifying when it may not be the best time 
to immerse themselves too much in performing a task (e.g., when one’s personal flow state at a given 
moment may not support a project’s overall goals or one’s team’s needs or when flow causes negative 
affective responses that affect either oneself or one’s colleagues). This suggestion applies especially to 
maladaptive immersion, impaired self-regulation, a false sense of productivity, and adverse emotional 
responses that can result from intense flow states. Possible mitigation strategies that the interviewees 
discussed included writing notes about a task’s goals before starting it and drifting into the flow or writing 
notes about what one worked on in the flow so that, when the flow ends, one can more easily come back to 
the task later on and not have to stress about forgetting what one was doing (because, in the flow state, 
one often feels such momentum that one cannot easily keep track of problems that one has solved and how 
one did so). Also, forcing oneself to step outside of the situation and evaluate (alone or with the team) what 
one has accomplished during flow can be a useful technique to keep the flow healthy so that one does not 
drift into doing “busy work” (a false sense of productivity) and to force oneself to stop at the end of the time 
allotted to work so that the flow does not overextend. 

Second, software developers need to take care of their physical and mental resources and learn to 
recognize in advance when they may go overboard and get carried away by either trying to sustain the flow 
or chase the flow state to an unhealthy degree. This challenge maps onto both the depleted cognitive 
resources and physical strain in addition to dependence on flow and work–life conflict. Software developers 
need to make sure they have enough time to recover from flow and that their work–life balance stays healthy, 
which can be quite challenging, especially in software development, which often attracts people with a deep 
passion for their work (e.g., programming). As our findings demonstrate, not taking breaks either in the high 
momentum “coding frenzy” or because one fears that one will not be able to reenter flow can actually have 
the opposite effect. Forgetting or refusing to take breaks in the flow state can have adverse outcomes on 
one’s cognitive performance and physical and mental well-being. Thus, mindfully taking short breaks at 
work, even mid-flow, can help one sustain one’s physical and mental well-being and work performance. 
Furthermore, the interviewees mentioned trying to find ways to calm the mind at work after an intense flow, 
having hobbies outside work, or just simply going for a walk after an intense day in the flow as useful 
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mitigation strategies to combat the adverse outcomes of flow and look after their well-being to sustain their 
performance and work–life balance.  

Third, managers can use the above insights as guidance to assess whether they should encourage 
employees to have deeply concentrated flow sessions or to discourage them because they may not provide 
the optimal way for software developers to reach common goals or work in the right direction. For example, 
managers could encourage developers to enter flow when working on modules that do not require that much 
team input. On the other hand, managers could also share information about healthy working practices and 
remind people that they should not prioritize flow over such practices. This implication maps onto all our 
findings. Communicating goals clearly and providing timely feedback can help developers not only reach 
flow but also keep projects on track. While developers may need to sometime reflect on whether they have 
met expectations and to consider other team members’ and their organization’s needs (with respect to the 
extent to which and for how long they should remain immersed in the flow state), we found that, most 
importantly, development teams should not focus on efficiency (busy work) or productivity (getting things 
done) but rather effectiveness (getting the right things done) (Zuill, 2019). 

5.4 Limitations and Future Research 

Collecting qualitative data, especially from in-depth interviews, represents a useful approach to understand 
a topic. However, this study’s limitations include challenges related to interviews (e.g., the artificiality of the 
interview setup). We tried to mitigate such limitations by following Myers and Newman’s (2007) guidelines 
for interviews. Further, studying flow itself raises limitations. First, it constitutes a highly subjective 
experience (Quinn, 2005), and self-reporting is subject to recall bias (Moneta, 2012). However, since we 
focused on understanding the interviewees’ experience as they interpreted it (Myers & Newman, 2007), we 
deemed retrospective self-reporting the most suitable data-collection technique. To mitigate the challenges 
of retrospection, we gave the interviewees time to think about their answers and to provide as detailed 
descriptions as possible. We also defined and discussed flow with the interviewees when we began each 
interview in addition to informing them about it beforehand. Furthermore, more adverse outcomes or their 
manifestations than we identified in this study could exist. For example, more negative emotions (e.g., 
disappointment and distress) associated with flow could exist. However, by identifying an array of adverse 
outcomes of flow, this study establishes a basis for future research. 

Because we focused on software developers’ experiences, future research could validate our findings by 
studying a wider range of knowledge workers to identify the extent to which the adverse outcomes and their 
manifestations resemble or differ from the ones we identified in different professions among knowledge 
workers. Another promising research avenue would involve examining the flow experience at the workgroup 
level (e.g., Salanova et al., 2014) and explaining how collective flow manifests in knowledge work (in 
particular, if experiencing collective flow has adverse consequences as individual flow does). Furthermore, 
future research could examine how to mitigate the adverse outcomes of flow and what practical implications 
such mitigation strategies would have for software developers’ work. The mitigation suggestions that we 
discuss above likely exemplify a wider variety of coping and mitigation strategies. Moreover, since we 
conducted a qualitative study, we did not statistically compare junior versus senior software developers’ 
experiences, but doing so could represent an interesting avenue to pursue in future research to see if early-
career developers have experiences that differ from more established developers. Similarly, research could 
further develop the distinction between the short- and long-term adverse effects of flow. Finally, future 
research could explore the prevalence of adverse outcomes among developers, such as how frequently 
they occur and which outcomes are most common. 

6 Conclusion 

In this paper, we used a qualitative approach to identify different adverse outcomes that flow experiences 
can have in software developers’ work. Our findings detail the characteristics of the adverse outcomes of 
flow and how they manifest. The manifestations provide contextual and nuanced information on the 
challenges related to how software developers experience flow in the IT-use intensive work. Furthermore, 
our results highlight how these outcomes can have short-term and long-term impacts at the personal, team, 
and organizational levels. This paper contributes to research on understanding work-related flow and the 
unfavorable effects of flow. 
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Appendix A: Coding Samples 

Table A1. Coding Sample: Interview Number 2 (Software Developer) 

Adverse 
outcome 
category 

Manifestation 
subcategory 

Description Quote 

False sense 
of 

productivity 

Movement 
without 

momentum 

In flow, there is a feeling of 
accomplishment; feeling 
efficient and/or productive, 
but the movement might 
take him in the wrong 
direction (i.e., there is a 
false sense of 
productivity). 

It [flow] usually makes you feel like you’ve accomplished 
things. I’m just saying that I feel like that, and not like I’ve 
achieved things necessarily, because, well, there have 
been times when I’ve coded something in the flow and 
later realized that it was wrong and didn’t make any 
sense, so I’ve thrown it all in the trash. So, yes, it makes 
me feel that I was efficient, at least. At least there was 
movement in some direction—not necessarily that the 
movement would always have gone in the right direction. 

Adverse 
emotional 
responses 

Guilt 

Feeling “hungover” and 
guilty after being so 
immersed in a flow bubble 
that he has not been there 
for teammates. Likes to 
prioritize his own focused 
work but feels obliged to 
be available for junior 
colleagues’ questions 
(hence, feelings of guilt). 

Of course, flow also means that I’m aware that I don’t 
check my chat, email, or anything else. That’s because 
I’m prioritizing my work, and I need to concentrate, so 
when the [flow] time is over, and especially if you’re so 
immersed in it that you spend a really long time [in the 
flow], you might get a little hangover—like, oh, there are 
five persons in the chat asking for help, and I’ve just been 
in my own bubble. So, that kind of hangover can come 
from the fact that I have neglected my other work duties. 

Depleted 
cognitive 
resources 

Reduced 
attentional 

performance 

Flow is really straining and 
taxing on the brain. 

And it’s quite taxing on the brain as well. Even though the 
flow state is a pretty good thing from the outset, and I feel 
it’s a really positive thing to have reached it, it’s definitely 
straining. 

Maladaptive 
immersion 

Over-
engagement 

After being immersed in a 
fast-paced flow state, it is 
hard to come down to 
earth and adjust to the 
next activities. This can be 
either having trouble 
switching context to the 
next work task, such as a 
meeting, or from work to 
leisure. 

You will notice afterward, for example, that if you have 
listened to fast-paced heavy metal music and 
concentrated intensely, your brain will remain in a pretty 
fast-paced mode afterward, and it may be difficult to 
come back down to Earth (…) If you have a meeting right 
after a flow of this kind, you suddenly feel that everyone 
is talking so slowly, and you’re like, “forward, forward, 
forward, forward”. It’s difficult to get away from it 
completely, or at least you should develop some ways to 
calm your brain a little afterward. 

Adverse 
emotional 
responses 

Irritability 

When engrossed in the 
flow, having to attend other 
work duties (e.g., 
meetings) causes 
irritability. 

Well, in the middle of the working day, some meetings 
can be so difficult to attend after flow. Maybe in the flow, 
you’re so engrossed that five minutes before the meeting, 
you notice a pop-up saying that you have a meeting in 
five minutes, and it’s just like, “Oh, no, why now!” Then 
you kind of go to the meeting with the wrong attitude. You 
mainly come to the meeting interrupted, and your brain is 
rolling faster than the others. 
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Table A2. Coding Sample: Interview Number 24 (Scrum Master 2) 

Adverse 
outcome 
category 

Manifestation 
subcategory 

Description Quote 

Physical 
strain 

Pain 
She feels physical strain 
afterward; back hurts. 

It feels afterwards like my back is pretty broken because 
I just sat there for six hours, and I didn’t realize that. 

Maladaptive 
immersion 

Over-
engagement 

Being too immersed in a 
flow state: Losing track of 
time and environment, 
focus on the programming 
task is so intense that she 
does not feel anything. 
Has conflicting feelings 
about this: Ponders if it is 
healthy flow to be so 
immersed. 

Time is disappearing; you notice that, oh, we’ve gone 
somewhere again—that’s really how you notice it 
afterward. You don’t necessarily notice it in the middle at 
all. So, it feels like you’re so focused on it that you can’t 
really feel what it feels like because then you kind of fall 
out of it, from that…of course, there would probably be, 
like, a healthier flow, but for me, it’s just that I don’t 
understand anything about time or place; I just write the 
code. 

Physical 
strain 

Fatigue 
Extreme exhaustion after 
intense thinking during 
flow. 

In retrospect, it’s like my head is messed up, and my 
fuse has gotten a lot shorter. My fuse is getting shorter, 
and I’m really cross, but then when it’s done, it’s…done. 
So, there are not necessarily positive feelings afterward, 
and you need to do something to work that feeling off 
somehow. 

Adverse 
emotional 
responses 

Irritability; anger 
Feeling cross/angry, 
having a “shortened fuse”. 

Depleted 
cognitive 
resources 

Reduced 
attentional 

performance 

Sometimes she feels that 
others do not understand 
how mentally straining 
coding, especially during 
an intense flow state, can 
be 

And it’s so hard, especially for people who don’t 
understand what this job is like, to understand that sitting 
here next to the computer is very hard when you’re 
really, really coding—when it feels like even your brain 
cells are so exhausted afterward that you can’t think 
about anything. In a way, it [flow] really exerts everything 
out of your brain, and then you’re completely finished. 

Dependence 
on flow state 

Addictive quality 
of flow 

Coding provides 
immediate feedback and 
fast rewards, which is 
addictive, especially when 
you receive this rapid 
feedback during flow. 
Contemplates if coding 
attracts certain kinds of 

personalities⎯for 
example, people who get 
easily addicted. 

I’ve been wondering if it’s the case that many, or 
probably quite a lot of, coders are, to some extent, 
addicted people—the kind that gets easily hooked 
because, in coding, the reward comes pretty quickly 
when things work. And then, the brain gets used to it and 
gets a kick out of it. It’s difficult because it starts to get 
dangerous then. So that’s how it’s always been for me. 
And when we are in the flow, and we are doing test-
driven development, it’s constantly, “Yes, it works” or “Oh 
no, I broke it all up”. But even so, we usually get pretty 
quickly to the situation that “Yes, it works again”. Then, 
you kind of form an addiction to it. 
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