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Abstract 

 

Social stress at work, which refers to stressful social interactions with colleagues or clients, can 

substantially affect health and well-being. Due to technological advancements, an increasing 

number of employees collaborate with machines that might also induce social stress. The 

present work used an experimental approach by conducting three lab studies to investigate the 

possible consequences of both human and machine-induced social stress on performance and 

subjective state. The first study operationalized the stressor illegitimate task assignment for the 

first time in the lab. The second study compared the effects of human versus machine versions 

of the stressor negative performance feedback. The third study used a combination of two 

stressors (negative feedback and ostracism) in a simulation of a complex work environment, 

once again comparing human versus machine-induced social stress. Overall, the results suggest 

that social stress does not impair performance regardless of its source. However, some 

subjective variables, such as affect, anger, or perceived justice, may be affected by both human 

and machine-induced social stress. In some aspects, machines appear to be as stressful as 

humans. I discuss the practical implications of these results for work settings using hybrid teams 

and the theoretical implications for different work or social stress models. Finally, I also consider 

the limitations of the studies before outlining directions for future research on social stress.  
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1 Introduction 
Employees at the workplace can be subject to several different stressors. Stress may not only 

arise from environmental stressors, such as noise or heat, but also from social interactions: this 

is called social stress. Social stress has been defined as "poor social interactions with direct 

supervisors, coworkers, and others" (Sonnentag & Frese, 2013; p.562). These interactions can 

cause a feeling of being devalued and may threaten the basic human need of belonging (Leary & 

Allen, 2011). The prevalence of social stress in the workplace may be relatively high. For 

example, 22% of respondents in a Swiss sample reported having been exposed in the last 12 

months to at least one social stressor (Grebner et al., 2011). Exposure to social stress may cause 

severe psychological, physical, or behavioral consequences and impair general well-being or 

work performance (Gerhardt et al., 2021; Semmer et al., 2019). With a high prevalence and 

potentially heavy negative consequences, social stress represents a serious public health issue, 

the gravity of which might be further increased following recent technological developments. 

In the last decades, machines1 such as artificial intelligence or algorithms have conquered 

different domains of society and work in particular (Rahwan et al., 2019). This process has 

caused an increasing number of employees to work with machines in so-called hybrid teams 

(i.e., teams of humans and highly automated systems working together). As machines grew in 

numbers in the workplace (Meijerink et al., 2021; Ravid et al., 2020), so did the tasks they took 

over. Machines and algorithms can now have management functions such as task assignment or 

strategic decision-making (Griesbach et al., 2019; Kellogg et al., 2018; Langer & Landers, 2021; 

Lee et al., 2015; von Krogh, 2018; see section 2.4). These new roles and the increasingly 

complex interactions between humans and machines have led to machines becoming potential 

                                                            
 

 

1  In the present work, the term “machine” is used as an umbrella term that includes technological devices and 
agents such as computers, artificial intelligence, algorithms, etc.  
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sources of social stress (Sauer et al., 2022). However, the consequences of machine-induced 

social stress on the employee are still poorly understood due to a lack of dedicated studies. 

The literature on social stress is dominated by research on human-induced social stress. It is also 

characterized by a propensity towards field or vignette studies and a lack of objective 

performance measures. Therefore, the field of social stress needs lab-based studies of both 

human and machine-induced social stress and to use objective measures of performance (Sauer 

et al., 2019, 2022). The present work aimed to complement the literature by investigating, in 

three experimental lab studies, the effect of several human and machine-induced social 

stressors on performance and subjective state (see Table 1 for a summary of studies). Each 

study improved on the previous one and added something new to better capture the effects of 

(machine-induced) social stress, for example, by inducing social stress differently or by varying 

the performance tasks and subjective measures. The first study compared two different 

scenarios of human-induced social stress, using the stressor illegitimate tasks assignment and 

several performance tasks. The second study added machine-induced social stress to compare 

to human-induced social stress, changed some performance tasks, and used a different stressor: 

negative performance feedback. Finally, the third and last study used a simulation of a complex 

system that allowed to compensate for most insufficiencies of the previous studies by granting 

different, more finely-tuned measures of performance and increasing ecological validity. Human 

and machine social stress was induced using a combination of two stressors: negative 

performance feedback and ostracism. 
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Table 1. Summary of studies 

 
Study 

 
Social stressor used 

 
Source of social stressor 

 
Study one 

 
ITA 

 
Human 

 
Study two, first experiment 

 
NFB 

 
Human 

 
Study two, second experiment 

 
NFB 

 
Human vs Machine 

 
Study three 

NFB & OST 
combined 

 
Human vs Machine 

Note: ITA = illegitimate task assignment; NFB = negative performance feedback; OST = ostracism.   
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2 Theoretical background 

2.1  Social stress  

Social stress involves many different social stressors, which may be more or less common 

depending on work domains and environments (see Table 2 for examples of social stressors). A 

list and definition of the most frequently encountered stressors can be found in the 

supplementary material of Gerhardt et al. (2021). Several authors have pointed out that the 

concepts of the different social stressors may overlap considerably in their definition, the way 

they are measured, or the actual behavior they describe. Therefore, using a term that refers to a 

common point of all social stressors would be helpful. Gerhardt et al. (2021) conducted a recent 

and comprehensive meta-analysis of social stress. They identified a core construct of all 

stressors for which they proposed to use the term "relational devaluation" (originally from Leary 

& Allen, 2011). A social stressor will therefore send a devaluing message to the recipient. With 

stressors such as bullying or harassment, the devaluation is conveyed very directly. However, 

the devaluing message may also be transmitted in a rather indirect manner, for example when 

providing subtly offending feedback (Krings et al., 2015), assigning illegitimate tasks (Semmer et 

al., 2015), or in some forms of social exclusion (Robinson et al., 2013).  

Table 2. Examples of social stressors (non-exhaustive list) 

Gerhardt et al. (2021) Sauer et al. (2019) 

Interpersonal conflicts Bullying/mobbing 

Incivility Harassment 

Physical violence Illegitimate task assignment 

Sexual mistreatment Injustice 

Supervisor mistreatment Negative performance feedback 

Verbal/emotional violence Ostracism 

 

Relational devaluation, whether direct or indirect, violates the basic need to belong and may 

initiate cognitive evaluative processes that threaten the self and self-esteem (Gerhardt et al., 
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2021; Semmer et al., 2007). This threat to the self is at the heart of the ‘Stress as Offense to Self’ 

approach (SOS; Semmer et al., 2019), which sees stress as thwarting one's goals, of which a 

crucial one is to maintain positive self-esteem. People tend to see their professional role as part 

of their identity and self, which is why events perceived as threatening this role, such as 

relational devaluation, will induce stress. The SOS makes a distinction between personal and 

social self-esteem. Personal self-esteem refers to a self-evaluation of intrinsic and aspired 

qualities, while social self-esteem refers to the degree to which one feels valued by others. In 

the SOS model, social stress will threaten both types of self-esteem in two ways. In the first 

mechanism, personal self-esteem may be impaired, for example, when performance is below 

one's standards, causing stress through insufficiency. In the second mechanism, social self-

esteem may be threatened when one is excluded or treated unfairly by others, causing stress 

through disrespect. Threats to the self may impact several outcome variables: self-esteem, 

affective reactions, and negative emotions such as shame or anger, or even specific behaviors 

aiming to protect the self and restore self-esteem (Semmer et al., 2019). 

Some categories of outcome variables are particularly relevant when investigating social stress 

(Sauer et al., 2022; see Table 3). An important distinction is made between instant effects and 

after-effects. Instant effects include outcome measures that are instantly affected by social 

stress. In contrast, after-effects include outcome measures on which the effect of social stress is 

delayed, sometimes long after the occurrence of the stressor. Then, four main categories of 

outcomes can be measured for instant effects: performance, task management behavior, 

subjective state, and psychophysiological state. The same categories can be measured as after-

effects, except for task management behavior that is replaced by extra-role behavior. While the 

ideal study would measure all categories of this list, I had to focus on some outcome categories 

for practical and feasibility reasons. The three studies in the present work focused on instant 

effects, particularly on the outcomes of performance in the main task and of subjective state.  
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Table 3. Categories of outcome variables relevant for social stress research (Sauer et al., 2022) 

  
Instant effects* 

 

 

Performance in main task* 

 

Task management behavior 

 

Subjective state* 

 

Psychophysiological 

state 

Primary performance* Information sampling 

behavior 

Social-self-related variables* Endocrine system 

Secondary performance* System control actions General impact variables* Peripheral nervous 

system 

   Central nervous system 

  
After-effects 

 

 
Performance after-effects 

 
Extra-role behavior 

 
Subjective after-effects 

 
Physiological after-

effects 
    

Note. Bold represents general categories of outcome variables, with examples below each category. * = Outcome variables 
looked at in the present work. 

 

Sauer et al. (2022) also called for researchers on social stress to use a broadband approach. 

Based on Hockey (1983), this methodological approach emphasizes "the description of 

performance changes across a wide range of tasks for a single stressor" (Hockey, 1983, p.359). 

By contrast, the narrowband approach will compare different social stressors on a restricted 

number of outcome variables. The present work aimed to follow the principles of the 

broadband approach. For example, since I focused on the instant effects of social stress on 

performance and subjective state, I used in each experiment a specific stressor (or a 

combination of two stressors in Study 3) and measured their effect on many different 

performance tasks as well as several different types of subjective state variables. 
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2.2 Theoretical consequences of social stress 

A key question in work and organization psychology is whether and how much stress impacts 

work performance. One influential model in the field on this topic, provided by Hockey (1997), is 

called the compensatory control model (CCM, see Figure 1). The CCM proposes a cognitive-

energetical approach to explain how stress may affect human performance. The model assumes 

that individuals can regulate and control the maintenance of their performance under stress by 

managing cognitive-energetic resources and effort, thanks to the compensatory control 

mechanism. This mechanism operates at two levels to monitor effort during performance 

output and reallocate resources when needed. The lower level (loop A) provides routine 

regulation related to well-learned skills without effort. In contrast, the upper level (loop B) is 

associated with effort-based regulation and is activated when the lower level is not enough to 

maintain performance under stress. An effort monitor can detect when demands are too high in 

the lower level of regulation. In this case, the CCM predicts two possibilities: 1) effort is 

increased to answer to the new level of demands, and performance is protected from stress. 

This solution requires, however, higher energetical costs. 2) The performance targets are 

lowered. This strategy does not protect performance, but does not cause additional energetical 

costs. 
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Figure 1. Adapted from the Compensatory Control Model (Hockey, 1997) 

One main input of the CCM is that while performance can be protected from stress, the costs of 

increased regulation will result in lower system efficiency, which may be observed indirectly in 

different aspects. For example, in tasks with several components of different priority, primary 

performance may be protected, but at the cost of lower performance in secondary tasks. The 

costs of performance protection may also be observed in higher physiological activation or 

affective responses. Finally, the CCM also expects fatigue after-effects of performance 

protection, which can appear as decreased performance in probe tasks after the main task and 

the exposure to stress. Overall, the CCM shows that the relationship between stress and 

performance can be quite complex. Therefore, it is not enough to measure primary 

performance when investigating the effect of (social) stress on performance. In line with the 

broadband approach, other outcome variables, such as subjective and physiological states or 

after-effects, should be added to detect some of the costs of performance protection described 

above. 
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More recently, three theoretical mechanisms have been proposed by Sauer et al. (2019) to 

explain how social stress may affect subsequent performance. The first mechanism, called 

'blank-out,' happens when an employee manages to maintain her or his performance despite 

being the victim of social stress. This mechanism is very similar to the performance protection 

mode in the CCM and is expected to cause nil results in an experiment. The second mechanism, 

'rumination,' is expected to impair performance. As a result of being exposed to social stress, 

the employee would ruminate about the stressor, shifting attention and focus away from the 

task. Finally, the third mechanism is called 'increased motivation' and is expected to improve 

subsequent performance. Despite being exposed to social stress, the employee would react by 

wanting to show what she or he is capable of and increase the resources allocated to the task. 

These mechanisms provide additional theoretical outcomes of social stress on performance to 

those of the CCM. 

2.3  General effects of social stress 

The field of social stress reached a critical point recently with the publication of the most 

comprehensive review and meta-analysis on the consequences of social stress at work 

(Gerhardt et al., 2021). Based on a sample of 88 studies, performance was found to be 

negatively correlated with social stress (r = -.22). This result indicates that performance is not 

always protected from social stress and might support the rumination mechanism presented 

above. However, research on social stress and performance is far from settled, and several 

additional elements are to be considered. First, the meta-analysis showed that the relationship 

between performance and social stress varied depending on the stressor. For example, 

performance was significantly related to the following stressors: social exclusion (r = -.33), role 

stress (r = -.25), role stress (r = -.25), supervisor mistreatment (r = -.16), and interpersonal 

conflict (r = -.13). Many stressors have still not been investigated in relationship with 

performance as an outcome measure. Second, as explained in section 1.0, most research 

conducted on social stress used methodologies such as field studies, vignettes, or interviews. 

These methods did not allow for objective measurement of performance. Finally, the effects of 
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social stress on performance may also depend on the type of task used, as shown with the 

stressor negative performance feedback (Van Dijk & Kluger, 2011). These elements may explain 

why the literature can show inconsistent results on the effect of social stress on performance, 

as is the case for the stressor negative performance feedback (see Study 2 in the present work). 

Overall, these elements also highlight the need to conduct lab-based research with objective 

performance measures on different tasks and with different stressors to obtain causal 

conclusions. 

Social stress is also expected to have an impact on subjective state. In the CCM, protecting 

performance might have costs on subjective state such as affective responses or fatigue 

(Hockey, 1997). In the SOS theory, social stress will impair both personal self-esteem and social 

self-esteem (Semmer et al., 2019). In the meta-analysis by Gerhardt et al. (2021), social stress 

was found to be negatively related to, for example, mental well-being (r = -.27), job satisfaction 

(r = -.36) or life satisfaction (r = -.14), and positively related to negative emotions (r = .30) or 

burnout (r = .34). Similarly to performance, specific social stressors may have a different impact 

depending on the subjective variable used. These results also support the broadband approach 

in including several subjective state variables in studies on social stress. However, the question 

remains of whether the results presented in this section would still be observed when machines 

are the source of social stress. 

2.4  Social stress and machines 

In human-machine interactions, machines do not always have the role of simple objects to be 

used. The 'Computers Are Social Actors' paradigm suggests that humans tend to mindlessly 

apply social rules to computers and therefore perceive them as social actors (Nass et al., 1994; 

Nass & Moon, 2000). For a machine to be perceived as a social actor, it must first exhibit a 

sufficient amount of social cues to deserve a social response (Nass & Moon, 2000). Second, it 

must be considered an autonomous source of communication (Sundar & Nass, 2000). Only then 

will humans apply human-human social scripts in their interactions with computers. Humans, 

therefore, tend to trust more automated systems with good etiquette concerning rules of 
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communication (Parasuraman & Miller, 2004), to apply gender stereotypes to machines with 

male or female voices (Nass et al., 1997), to identify as group members with computers and feel 

peer pressure from computers (Xu & Lombard, 2017), to be sensitive to computer flattery (Fogg 

& Nass, 1997), and to apply social rules such as politeness or reciprocity to computers (Nass & 

Moon, 2000). CASA principles have now been extended to other types of agents than 

computers, such as chatbots, mobile phones, robots, or autonomous vehicles (see for a review 

Gambino et al., 2020). The fact that humans and machines can have "social" interactions is of 

great relevance for studying machine-induced social stress, particularly in an increasingly 

automated society (Rahwan et al., 2019). 

In the general automation of society, the workplace is no exception. One of the best illustrations 

of this process and the new roles of machines at work is the concept of algorithmic 

management, or "delegation of managerial functions to algorithms" (Jarrahi et al., 2021, p.1). 

Algorithmic management is highly used in the gig economy of digital platform-based work, such 

as personal transportation, (food) delivery, or warehouse work (Galière, 2020; Huang, 2022; Lee 

et al., 2015; Rosenblat & Stark, 2016). Platform-based gig work is well illustrated by the Uber 

model, in which workers only interact for their daily work with an app on their smartphone. 

Typically, the app in platform work automatically assigns shifts and tasks, monitors performance 

and gives feedback on it, rewards or punishes based on performance, and even suspends or 

fires workers (Kellogg et al., 2018; Lee et al., 2015; Rosenblat & Stark, 2016; Shapiro, 2018; 

Uhde et al., 2020). Through the app, algorithmic management effectively replaces human 

managers. It exerts control over workers in several ways (see Table 4), with some companies 

regulating the time and activities of workers so strictly that the phenomenon has been 

described as "algorithmic despotism" (Griesbach et al., 2019).  
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Table 4. The "6 Rs" - mechanisms used by algorithmic management to control workers (Kellogg et al., 
2020) 

Mechanism Definition 

Restricting Algorithms restricts the information accessible to the worker to direct 

behavior. 

Recommending Algorithms make recommendations to make workers take specific 

decisions. 

Recording Recording and tracking (often real-time) of a wide range of workers’ 

behavior through various means. 

Rating Aggregating various types of data to measure and evaluate workers’ 

performance and productivity. 

Replacing Algorithms automatically fire underperforming workers and replace them 

with new workers. 

Rewarding Algorithms reward high-performing workers, often with use of 

gamification processes. 

 

Algorithmic management has spread beyond gig work, increasingly used by human resources in 

more standard work settings (Jarrahi et al., 2021; von Krogh, 2018). One of the main reasons for 

this is the rise of electronic performance monitoring (i.e., using technology to track and record 

different aspects of employees' performance), which allows organizations to collect and use 

unprecedented amounts of data on employee behavior (Ravid et al., 2020). Organizations may 

now use algorithms to know whom to fire, hire, promote, and assemble in teams (Gal et al., 

2020), or for strategic decision-making (e.g., organizational development, business model 

elaboration, utilization of resources; Keding, 2021). The quick spread of automation and 

algorithmic management in several work settings led to more and more employees interacting 

with machines. Therefore, research must investigate whether these new human-machine 

interactions can be a source of social stress for employees and, if yes, whether machine-induced 

social stress affects performance and subjective state. 
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2.5  Social stress in the present work 

To investigate social stress, the present work focused on three different stressors: illegitimate 

tasks assignment (ITA), negative performance feedback, and ostracism. These stressors were 

selected due to two main reasons. First, they are all relatively prevalent, though this may vary 

depending on the work domain or environment. For example, only 12% of Norwegian physicians 

reported no ITA in their daily work (Thun et al., 2018). In another study (Semmer et al., 2006), 

employees considered a third of their tasks illegitimate. Negative performance feedback is 

naturally part of appraisal interviews (Cleveland et al., 1989). However, it also happens in 

spontaneous comments about the employee’s performance that may contain subtly offending 

cues (Krings et al., 2015). A survey found 71% of respondents in a sample of 1300 employees 

had experienced at least some form of ostracism in the last six months (O’Reilly et al., 2015). 

This high prevalence may be explained as ostracism might be non-purposeful, such as forgetting 

to include a new coworker in a memo or mail (Robinson et al., 2013). The second reason for 

selecting these stressors is that they may all be induced by a machine and a human, typically in 

the context of algorithmic management. Lee et al. (2015) interviewed Uber drivers who 

reported that the app sometimes assigned tasks that made no sense to them, for example, 

when receiving a request from a distant passenger when other drivers were closer. It is common 

for platform-based algorithmic management to use automated negative feedback, particularly 

to inform employees of their unsatisfactory performance (Griesbach et al., 2019; Kellogg et al., 

2018; Rosenblat & Stark, 2016). Finally, as reported by an employee in platform-based work, 

“there are a lot of times when you kind of feel left out” (Shapiro, 2018, p. 2967) because the 

app sometimes stops sending orders for a while. It is to be noted that other stressors may also 

fit these two criteria, such as injustice or incivility. However, they appear relatively unlikely to be 

induced by a machine and, therefore, less relevant for the present work.   
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3 The Present Work 

The present work comprises three empirical studies focusing on the effects of human-induced 

and machine-induced social stress on performance and subjective state. Each study induces 

social stress differently. Two main aspects evolved from study one to study three. First, in the 

approach to capturing effects on performance. From static tasks to a complex system simulation 

with more detailed measures, the present work covers all aspects of instant effects on 

performance, as presented in Table 3. Second, the implementation of machine-induced social 

stress. While study one focused on human-induced social stress, study two added machine 

stress as a comparison. Study three then added more ecological value by inducing social stress 

through the complex system simulation. An overview of the three studies is presented below. 

The full text of the papers is included in sections 4 to 6. 

3.1  Overview of studies 

As explained in the previous section, the literature on human-induced social stress suffers from 

a lack of lab studies with objective performance measures. It is particularly the case for the 

stressor illegitimate task assignment (ITA) since it is a relatively recent concept in the literature. 

Study one addresses this issue by providing the first operationalization of ITA in a lab 

experiment with objective performance measures. Two different scenarios of ITA are compared 

to a control group. Following the broadband approach, we used five different static 

performance tasks and several subjective state variables such as affect, state self-esteem, or 

fairness. As it was necessary to develop new protocols to induce social stress in the lab, it was 

decided for this study to focus first on human-induced social stress. 

Study one reference: Thuillard, S., Fejzuli, A., Rrustemi, E., Sonderegger, A., & Sauer, J. 

Implementing Illegitimate Task Assignment in the lab: a first experimental study. Effects of 

Illegitimate Task Assignment on performance and subjective state. Manuscript ready to be 

submitted. 
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The second study is composed of two experiments. The first experiment focuses again on 

human-induced social stress, this time with the stressor negative performance feedback. One of 

the main aims of the first experiment is to test the manipulation and procedure. Negative 

feedback is compared to positive feedback, and a control group with no feedback. The second 

experiment uses a stronger version of negative feedback and compares machine negative 

feedback to human negative feedback and a control group. Since previous research showed that 

negative feedback may affect performance differently depending on the type of task, and still 

following the broadband approach, some new static performance tasks are used. In the 

machine feedback condition, a fake deep-learning-based software on a computer automatically 

analyzes performance in a pretext task and generates negative feedback. 

Study two reference: Thuillard, S., Adams, M., Jelmini, G., Schmutz, S., Sonderegger, S., & Sauer, 

J. (2022). When humans and computers induce social stress through negative feedback: Effects 

on performance and subjective state. Computers in Human Behavior, 133. 

https://doi.org/10.1016/j.chb.2022.107270 

The third and last study is designed to improve on most insufficiencies of the first and second 

studies. It is made possible by using a new version of the Cabin Air Management System (CAMS) 

program, a high-fidelity simulation of a complex work environment. CAMS simulates the life-

support system of a space station, in which participants act as operators and have to monitor 

and repair the system in case of malfunction. This system improves ecological validity as it 

involves dynamic performance tasks and is more similar to real work than the static 

performance tasks used before. CAMS also includes both primary and secondary performance 

measures (i.e., high-priority vs. low-priority tasks). This is crucial since the CCM predicts that 

primary performance may be protected from stress at the cost of secondary performance, 

which this experiment can verify. A combination of negative performance feedback and 

ostracism was used to induce social stress, offering two advantages. First, it appears likely that 

in natural work settings, several stressors may be induced simultaneously, for example, when an 

employee is socially excluded following poor performance. Using a combination of stressors 
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increases ecological validity in this regard. Second, since ostracism lasts during the whole 

experiment, social stress is induced continuously, unlike previous studies in which social stress 

was only induced once at the beginning of the experiment. 

Study three reference: Thuillard, S., Audergon, L., Kotalova, T., Sonderegger, A., & Sauer, J. 

(2024). Human and machine-induced social stress in complex work environments: Effects on 

performance and subjective state. Applied Ergonomics, 115, 104179. 

https://doi.org/10.1016/j.apergo.2023.104179 
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Simon Thuillarda, Adelina Fejzulia, Ere Rrustemia, Andreas Sondereggerb, & Juergen Sauera 
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4.1  Abstract 

Illegitimate task assignment (ITA) is a prevalent social stressor at work, defined as giving an 

employee a task that is either unreasonable or unnecessary. So far, research on ITA has only 

been carried out in field studies and rarely investigated performance. To complement this 

existing research and find effect-cause relationships on performance and subjective state, it is 

necessary to operationalize ITA in the lab. The current experiment attempted to fill this gap by 

comparing different ITA scenarios, and investigating their effects on participants’ (N = 72) 

performance and subjective state. Results show that one scenario (cleaning the desk for the 

experimenter) worked better than the other (fetching a coffee for the experimenter). ITA did 

not impair subsequent performance, nor subjective measures such as affect or state self-

esteem. However, ITA impaired procedural fairness, which might have negative consequences in 

the long term. Overall, the present study shows that it is possible to manipulate ITA in a lab 

setting and paves the way for further experimental studies.  
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4.2  Introduction 

At work, social stress may be present in the form of illegitimate task assignment, ostracism or 

negative performance feedback (see for an overview: Sauer et al., 2019). Social stress is 

considered as interactions that threaten the self (Semmer et al., 2019) and the basic need to 

belong through relational devaluation (Gerhardt et al., 2021). Social stress exposure may result 

in various problems at the psychological, physiological or behavioral levels (Semmer et al., 

2019), such as lower general well-being, burnout or counterproductive work behavior (Gerhardt 

et al., 2021). The literature on social stress mostly consists of survey-based field studies, as 

opposed to lab-based experimental studies. In order to establish cause-effect relationships, 

more experimental research is needed in the domain of social stress research (Sauer et al., 

2022). This is particularly the case for the stressor illegitimate task assignment (ITA), which to 

our knowledge has not yet been investigated in the lab.  

ITA might be relatively prevalent in the workplace. An interview study found that employees 

considered about a third of their tasks to be illegitimate, with secondary tasks much more likely 

to be considered illegitimate than core tasks (Semmer et al., 2006). Among Norwegian 

physicians, only 12% reported no ITA in their daily work (Thun et al., 2018). Tasks that should 

not be expected from an employee due to their professional role are considered illegitimate and 

can be a source of stress (Semmer et al., 2015). For example in a restaurant, a cook is not 

expected to serve. Although serving is a perfectly respectable task, it is not part of a cook’s 

professional role. Therefore, asking a cook to serve might be perceived as a case of ITA. As a 

social stressor, ITA can induce affective and physiological strain (see for an overview Semmer et 

al., 2019). ITA therefore deserves more attention, not only from field studies but from 

experimental research as well. The goal of the present study was twofold. First, we aimed to 

explore whether ITA could be operationalized and manipulated in a lab setting. Second, we 

aimed to investigate whether ITA influences subsequent performance and subjective state. 
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4.2.1 Theoretical background 

ITA is a recent concept, being the subject of a journal article for the first time only a decade ago 

(Semmer et al., 2010), and being established as a social stressor even more recently (Semmer et 

al., 2015). The core aspect of ITA is when an employee has to carry out a task and thinks “I 

shouldn’t have to do this” (Björk et al., 2013). ITA can be separated in two main categories: 

unnecessary tasks and unreasonable tasks. Unnecessary tasks lack justification and are 

therefore considered a waste of time (Semmer et al., 2019). This might be due to impractical or 

outdated ways of working (e.g. printing lot of documents that are digitally available), 

dysfunctional systems or technology (e.g. entering the same data in multiple systems that do 

not synchronize), or unnecessary procedures and rigid bureaucratic demands (e.g. pointless 

classification work; Kilponen et al., 2021). Unreasonable tasks may be considered illegitimate 

not necessarily due to the nature of the task itself, but rather as they are outside of an 

employee’s professional role. From the employee’s point of view, the task is not unnecessary, it 

should however be carried out by someone else. This is the case for nurses having to do the 

tasks of a cleaner, a physiotherapist or a doctor (Kilponen et al., 2021). Additionally, “the person 

assigning the tasks could, and should, have refrained from doing so” (Semmer et al., 2019, p. 

215). Tasks might also be considered unreasonable due to unclear or contradicting demands, or 

to insufficient resources (Kilponen et al., 2021). Unreasonable tasks have generally been found 

to have stronger effects than unnecessary tasks (Pindek et al., 2019; Schulte-Braucks et al., 

2019; Semmer et al., 2019), which is why the present study focused more on the former than 

the latter. 

ITA is derived from the “Stress as Offense to Self” theory (SOS; Semmer et al., 2019). The main 

assumption of the SOS model is that maintaining a positive self-esteem and social esteem 

constitute two important goals for individuals, which may be threatened by social stress. This 

may take place through two main mechanisms threatening either the personal self or the social 

self. The first one is related to the personal self, and is called stress through insufficiency. One 

may feel insufficient in case of performance or moral behavior below one’s personal standard. 

The second mechanism is related to the social self and is called stress through disrespect. Social 
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interactions, work conditions or specific events may send a message to the employee that he or 

she is not valued by others. ITA appears to be more strongly related to stress through 

disrespect. However, it could also induce insufficiency in case of an illegitimate task not fitting 

with one’s moral standards. 

4.2.2 General consequences of ITA  

ITA has been linked in the literature, directly or indirectly, to a number of different forms of 

strain at several levels. At the behavioral level, ITA has been associated with higher levels of 

counterproductive work behavior (Schulte-Braucks et al., 2019; Semmer et al., 2010; Zhou et al., 

2018), higher sickness presenteeism (Thun et al., 2018),  lower proactive behavior (Ma & Peng, 

2019), more slips, trips and falls (Elfering et al., 2018) and higher turnover intentions (Bramlage 

et al., 2021; Ilyas et al., 2020). At the level of subjective well-being, ITA  has been associated 

with negative affect (Eatough et al., 2016; Pindek et al., 2019; Sonnentag & Lischetzke, 2018), 

burnout (Kilponen et al., 2021; Semmer et al., 2015), injustice (Semmer et al., 2015), exhaustion 

(Bramlage et al., 2021), lower self-esteem (Eatough et al., 2016; Schulte-Braucks et al., 2019; 

Semmer et al., 2015; Sonnentag & Lischetzke, 2018), higher anger and resentment toward 

organization (Eatough et al., 2016; Semmer et al., 2015; Zhou et al., 2018), lower mental health 

(Madsen et al., 2014), lower psychological detachment from work (Sonnentag & Lischetzke, 

2018), and lower job satisfaction and work engagement (Eatough et al., 2016; Kilponen et al., 

2021). Finally, at the physiological level, ITA is associated with higher cortisol levels (Kottwitz et 

al., 2013) and impaired sleep quality (Pereira et al., 2014). Overall, ITA appears to be linked to a 

considerable number of negative consequences for employees that are exposed to it. 

4.2.3 Effects of ITA on performance 

Out of the behavioral strain that ITA may cause, performance is of particular importance. 

Indeed, it is crucial to investigate whether and how ITA influences individual performance at 

work. However, this topic has so far been neglected by research. Gerhardt et al. (2021) showed 

in a meta-analysis that social stress and performance were negatively correlated (r = -.22). While 

ITA as a social stressor was included in the study, the meta-analysis identified only two studies 
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on ITA, highlighting the need for more research. According to Gerhardt and colleagues, there is 

some similarity across social stressors with regards to effect sizes, which indicate that ITA could 

be expected to be negatively correlated with performance as well.  In the only study we found 

that assessed performance, Ma and Peng (2019) found that ITA indirectly impaired task 

performance. However, performance was measured subjectively as an evaluation of employee 

performance by their direct supervisors. The literature therefore lacks studies with objective 

measures of performance. As argued by Sauer and colleagues (2019), this is the case not only 

for ITA but for the whole field of social stress. More experimental research using objective 

measures of performance is therefore needed. This has been done in the present study. 

4.2.4 Present study 

The main goals of the present study were twofold. First, we aimed to develop an experimental 

scenario that allowed us to simulate ITA in the lab. Second, we wished to investigate whether 

ITA would affect subsequent performance and subjective state. Since unreasonable tasks 

appear to have a stronger effect than unnecessary tasks (Pindek et al., 2019; Schulte-Braucks et 

al., 2019; Semmer et al., 2015), we decided to focus more on the former than the latter. We 

therefore created two different scenarios of unreasonable tasks. However, due to the lack of 

previous experimental research, it was difficult to estimate how strong the effect of these 

scenarios on subsequent measures might be. Therefore, in order to increase the strength of the 

manipulation, we added an unnecessary task after the unreasonable task, the same one in both 

experimental groups. A control group was added to serve as a baseline for comparison with the 

two experimental groups.  

The current study should contribute to the literature due to its experimental nature, which 

allowed us to operationalize ITA in the lab for the first time and to use objective measures of 

performance. The present work also addressed the paucity of research measuring objective 

performance in the field of social stress in general, and in the field of ITA in particular. We 

investigated performance-related effects of ITA using several types of tasks measuring a wide 

range of different types of cognitive performance such as attention, creativity and working 
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memory. Several subjective measures were added based on previous research, such as mood, 

state self-esteem or injustice. The following hypotheses were put forward: 

H1: Based on previous results (Gerhardt et al., 2021; Ma & Peng, 2019), we expected ITA to 

reduce performance. 

H2: Based on previous results (Eatough et al., 2016; Pindek et al., 2019; Sonnentag & Lischetzke, 

2018), we expected ITA to increase negative affect and anger. 

H3: Based on the SOS approach (Semmer et al., 2019) and previous findings (Eatough et al., 

2016; Schulte-Braucks et al., 2019; Semmer et al., 2015; Sonnentag & Lischetzke, 2018), we 

expected ITA to reduce state self-esteem. 

H4: Based on Semmer and colleagues (2015), we expected ITA to increase perceived injustice. 

4.3  Methods 

4.3.1 Participants  

Seventy-two participants (47 women) aged 18 to 43 years old (M = 23.69, SD = 4.65), completed 

the study. Participants received CHF 25.- for their participation. Students from various faculties 

of the University of Fribourg were recruited by flyers, e-mail and social media. Participants had 

to be fluent in French in order to be eligible in the study. Psychology students were excluded 

due to their higher familiarity with experimental manipulations using deception. The study was 

approved by the internal review board of the Psychology department of the University of 

Fribourg, and informed consent was obtained from participants. 

4.3.2 Experimental design 

A one-way between-subjects design was used in the present study, with ITA being manipulated 

at three levels: ITA-coffee condition (n=22), ITA-cleaning condition (n=24) or control condition 

(n=27). The two experimental conditions each included a specific scenario of an unreasonable 

task, followed by an unnecessary task (which was equal in both experimental conditions). The 

two unreasonable tasks and the unnecessary task are described below. Participants were 
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randomly assigned to the three experimental groups. An equal number of participants in each 

condition could not be achieved due to random attribution and the fact that the experiment 

was interrupted due to covid restrictions.  

4.3.3 Manipulation of experimental conditions 

Unreasonable task 1. One unreasonable task involved the experimenter instructing the 

participant to fetch her a coffee, while pretending to wait for another participant. The 

experimenter told them: “The other participant still hasn’t arrived. I have to stay here, but I 

really need a coffee. Go to the machine over there, get me a latte macchiato, it’s very simple. 

Thank you”. In the meantime, a confederate arrived and pretended to be the other participant 

keeping the experimenter busy until the real participant arrived with the coffee. 

Unreasonable task 2. In the second condition, participants had to clean up the lab. After 

welcoming the participant, the experimenter opened the room to the lab, which was in a state 

of disorder (with piles of paper on the desk). At this moment, a confederate arrived, pretending 

to be another participant. The experimenter then told the real participant: “I leave the cleaning 

to you, I’ll be right back”. The experimenter left with the confederate for another room, and 

waited a few minutes before going back to the room to continue with the experiment. In the 

control condition, participants simply signed the consent form and began with the tasks.  

Unnecessary task. For the unnecessary task manipulation, the participants completed a first 

performance task (Digit Symbol Coding task; Wechsler 1997). Then, the experimenter pretended 

that there was a mistake and that this was not the correct task, and threw it in the trash can. 

Participants in the control group simply completed the task and proceeded to the next part. 

4.3.4 Challenges of modelling ITA in the lab 

Several challenges are associated with the operationalization of ITA in the lab. First, context 

plays a crucial role (Semmer et al., 2007; Semmer et al., 2019). Continuing with the example of 

the cook, it might not be an ITA to ask them to serve in special circumstances, for example if a 

waiter gets injured and there is no replacement available. Choosing to help, or doing someone a 

favor does not constitute an ITA. Some degree of justification for the task has to be given, but 
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with the right balance. Too much and the task might not be perceived as illegitimate, while not 

enough might be considered as rude, which would be a different social stressor. Second, due to 

the subjectivity in assessing ITA, “differences between individuals are to be expected” (Semmer 

et al., 2019, p.217). Additionally, since perception of ITA is based on social norms, differences 

are also to be expected depending on culture. Therefore, it appears likely that any task used in 

the lab would not be considered illegitimate by every participant. Third, in an experiment with a 

sample of university students, participating in psychology studies is not their job. To manipulate 

ITA, it is necessary to find tasks that will not be considered as part of the role of a participant. 

This can be difficult since participants may most of the time follow any instruction of the 

experimenter without questioning them (e.g. the Milgram experiment). 

4.3.5 Dependent variables 

4.3.5.1 Manipulation check and control variables 

Illegitimacy. An adapted version of the Bern Illegitimate Tasks Scale (BITS; Semmer et al., 2010) 

was used to measure whether the tasks assigned were perceived as illegitimate. This seven-

point Likert scale (ranging from not at all to completely) is divided into two parts of four items 

each, referring to either unreasonable or unnecessary tasks. All items were adapted to fit the 

experimental context. Instead of referring to the participant’s “daily professional life”, the 

questions mentioned the experiment the participant has just completed. The overall score 

averaging both dimensions together was then used (McDonald’s omega in current study, ω = 

.86, 95% CI [.79, .90]).  

Two additional items were used for the manipulation check. A seven-point scale item (ranging 

from strongly disagree to strongly agree) was created to assess the stress caused by the 

experimenter: “I was unsettled by the attitude of the experimenter”. Finally, an open question 

was created to investigate whether the participant faced any illegitimate situation during the 

experiment: “During the experiment, were there any inappropriate or disturbing situations? If 

so, which ones?”. The goal was to see whether the unreasonable or unnecessary tasks would be 

reported as inappropriate or disturbing. 
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4.3.5.2 Performance variables 

Processing speed. Processing speed was measured through the Coding subtest from the 

Wechsler Adult Intelligence Scale III (WAIS-III; Wechsler, 1997). The task was adapted and 

extended to fit the needs of the experiment. The tasks consists of a series of symbols paired 

with a number. Participants had thirty seconds to learn the symbols. Then, they participants had 

to write the corresponding number below as many presented symbols as possible, within a 120 

seconds time limit. The task was repeated three times, each time with a different number-

symbol association. The overall processing speed score was calculated by aggregating the 

number of correct answers from the three series.  

Mental arithmetic. The Norinder task (Norinder, unpublished; see Frankenhaeuser & Lundberg, 

1977), was used to measure mental arithmetic performance. The task required to mentally 

solve arithmetic operations. Each trial consisted of two operations placed one above the other. 

Each operation could be an addition or a subtraction of two digits. Participants had to solve and 

to memorize the result for each of them. Two possibilities were presented: (a) if the result of 

the operation above was bigger than the one underneath, a subtraction had to be done, (b) if 

the result of the operation above was smaller than the one underneath, an addition had to be 

done. The answer of this last operation has then to be given. 84 trials were presented for a total 

duration of about 15 minutes. Mean reaction time as well as percentage of correct answers 

were measured. 

Attention. Attentional performance was assessed through the d2 test (Brickenkamp, 1998). This 

sustained visual scanning task required to go through 14 lines of letters surrounded by dashes, 

and cross the correct ones out. A maximum of 20 seconds is allowed by line. A speed score was 

obtained by aggregating the total number of processed items, while an accuracy score 

corresponded to the total number of correctly processed items.  

Working memory. The French standardized version (Desmette et al., 1995) of the Reading Span 

Test by Daneman and Carpenter (1995) was used to assess working memory performance. In 

this task, participants read out sentences appearing one by one on the screen. The instruction 
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was to remember the last word of each sentence and to repeat them in the correct order when 

prompted. The testing phase consisted of three sections composed of blocks of two to six 

sentences. Participants had to recall the words at the end of each block, and the answers had to 

be correct to move onto the next block of sentences. If not, a new series was started again with 

a block of two sentences. The overall score corresponded to the total number of correctly 

recalled words.  

Creativity. Creativity was assessed using the subtest “Jeu 2” from the Torrance Test of Creative 

Thinking (Torrance, 1976). The goal is to complete 10 unfinished drawings within a period of ten 

minutes. Following the scoring procedure from the manual of Torrance (1976), four criteria 

were employed: (a) fluency (number of drawings produced), (b) flexibility (number of different 

categories of the drawings), (c) originality (rarity of the answer) and (d) elaboration (amount of 

details of the answer). An overall creativity score was then calculated by aggregating the scores 

from each dimension.  

4.3.5.3 Subjective measures variables 

Perceived stress. A purpose-built item was used to assess perceived state stress: “I feel stressed” 

(with a seven-point scale ranging from not at all to a great deal). 

Affect and arousal. Affective state was assessed using the Self-Assessment Manikin scale (SAM) 

by Bradley and Lang (1994). This nine-point Likert scale measures two dimensions: valence 

(negative vs positive affect) and arousal (low vs high).  

Anger. An item to measure perceived state anger was added: “I feel angry” (using a seven-point 

Likert scale ranging from 1, “not at all”, to 7, “extremely”).  

State self-esteem. State self-esteem was investigated using the State Self-Esteem Scale (SSES; 

Heatherton & Polivy, 1991). This seven-point Likert scale (ranging from 1, “not at all”, to 7, 

“extremely”) contains 20 items divided into three sub-scales: performance-related self-esteem 

(McDonald’s omega in current study: ω = .87, 95% CI [.82, .91]), appearance-related self-esteem 
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(ω = .85, 95% CI [.78, .90]) and social self-esteem (ω = .38, 95% CI [.26, .90]). The scores of all 20 

items were then aggregated to obtain an overall score (ω = .71, 95% CI [.10, .94]).   

Interpersonal unfairness. The interpersonal unfairness subscale of the Organizational Justice 

Scale (Colquitt et al., 2015) was used to evaluate the unfairness of the behavior of the 

experimenter by means of a seven-point Likert scale (ranging from not at all to completely). All 

four items were modified to refer to the experimenter rather than to the organization, as in the 

original scale. The scores from all four items were then averaged to obtain an overall 

interpersonal fairness score (ω = .82, 95% CI [.41, .97]).   

Procedural unfairness. Three items were selected from the procedural subscale of the 

Organizational Justice Scale (Colquitt et al., 2015) and modified to assess the unfairness of the 

processes and procedures used during the context of the experiment. The items were rated 

using a 7-point Likert scale (ranging from not at all to completely). An overall score was then 

obtained based on the mean of all eight items (ω = .61, 95% CI [.10, .82]).  

4.3.6 Procedure 

Prior to manipulations. Participants were recruited to take part in a study on executive 

functions. Every participant first met with the experimenter in front of the testing room and had 

to give their consent before starting. Then, depending on the condition, participants had to 

complete an unreasonable task and an unnecessary task, as described in section 2.3. The SAM 

scale was used right before and after the unnecessary task. 

After manipulations. Four performance tasks were completed in a row in a randomized order. 

When the tasks were completed, participants had to fill in the SAM for the third and last time. 

They then completed the remaining questionnaires as well as the manipulation check items (see 

Figure 2). Another cover story was created so participants could answer our manipulation check 

questions without guessing the purpose of the study. These questions must be addressed 

carefully since they can reveal the goal of the study (Hauser, Ellsworth & Gonzalez, 2018). 

Participants were told they were completing questionnaires for the ethics committee. They 

were told the committee wanted to control if the experiment respected the rules. The 
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questionnaires part of this cover story measured procedural and interpersonal unfairness, 

illegitimacy, open question, and some subjective state items. 

Debriefing. The experimenter finished the experiment by debriefing the participant on the 

study. She explained that fetching a coffee, cleaning the room and the WAIS task were 

illegitimate tasks. She explained the purpose of the study and asked the participant how they 

felt during the study. If they still felt uncomfortable after the debriefing, they were informed of 

the possibility to use the in-house counselling service of the university. No participant has made 

use of this service after the experiment and no participants left the experiment feeling 

uncomfortable. The participants completed the payment form. The experiment lasted 

approximatively 1 hour and 15 minutes. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Procedure of the experiment. 

 

4.3.7 Data analysis 

We conducted the following analyses: between-subjects ANOVAs (with Bonferroni corrected 

pairwise comparisons) and mixed ANOVAs (with Greenhouse-Geisser correction when 

assumption of sphericity was violated). We controlled for the assumption of normality of 
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distribution and homogeneity of variance. In case both assumptions were violated, non-

parametric tests such as a Kruskal-Wallis analysis of variance were conducted. The reliability of 

the scales used in the present study was assessed with McDonald’s omega, based on 

recommendation by Dunn et al. (2014). 

4.4  Results 

4.4.1 Manipulation check  

Bern Illegitimate Tasks Scale. ITA increased illegitimacy in one condition (see Table 5); H(2) = 

9.59, p = .008. Bonferroni-corrected pairwise comparisons using Wilcoxon rank sum tests 

showed that the ITA-cleaning group scored significantly higher on the BITS than the control 

group (see Table 5 for descriptive statistics), p = .01, but not than the ITA-coffee group, p = 1.0. 

The control and ITA-coffee groups did not differ significantly, p = .97. These results represent a 

first indicator of a successful manipulation for the ITA-cleaning condition. 

Perceived experimenter attitude. ITA increased how much unsettling participants found the 

attitude of the experimenter (see Table 5); H(2) = 14.06, p<.001. Bonferroni-corrected pairwise 

comparisons using Wilcoxon rank sum tests showed that participants in the ITA-cleaning group 

were significantly more unsettled by the experimenter’s attitude than participants in the control 

group, p<.001, but not than in the ITA-coffee group, p = .34. The control and ITA-coffee groups 

did not differ significantly, p = .12. 

Open question. To the question asking whether any inappropriate or disturbing situation had 

been encountered, several participants of the two experimental groups mentioned the 

unreasonable task: one in the ITA-coffee group (5%), and six in the ITA-cleaning group (25%). A 

Chi-square test showed that the difference between these two groups was marginally non-

significant; H(1) = 3.57, p = .059. Three participants reported the unnecessary task as 

inappropriate or disturbing, all in the ITA-cleaning group (12.5%). This was not significantly 

higher than in the ITA-coffee group, H(1) = 3.00, p = .083. 
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Table 5: Means and standard deviations of manipulation checks and control variables. 

Variable ITA-coffee group 
Mean (SD) 

 

ITA-cleaning group 
Mean (SD) 

 

Control group 
Mean (SD) 

     

    

Bern Illegitimate Task Scale score (1-7) 1.44 (1.28) 2.19 (2.53) 1.25 (.75) 
    
    
Perceived experimenter attitude (1-7) 1.73 (1.58) 2.21 (1.61) 1.04 (.19) 

Unreasonable task mentioned in open 
question (% of participants) 

5.0 25.0 N/A 

Unnecessary task mentioned in open 
question (% of participants) 

0.0 12.5 N/A 

Notes: * = p < .05; ** = p < .01; *** = p < .001 

 

4.4.2 Performance 

Processing speed. ITA did not significantly affect performance in the processing speed task. The 

number of symbols processed did not differ between conditions (see Table 6 for descriptive 

statistics); F(2,70) = 1.18, p = .31, partial η2 = .033. 

Mental arithmetic. ITA did not affect the mean reaction time in the mental arithmetic task (see 

Table 6); F(2,70) = 1.29, p = .28, partial η2 = .036. ITA had an effect on the percentage of correct 

answers; F(2,70) = 4.45, p = .015, partial η2 = .11. Bonferroni-corrected pairwise comparisons 

using t-tests showed that the ITA-coffee group was significantly higher than the control group, p 

= .016, but did not differ from the ITA-cleaning group, p = 1. The ITA-cleaning and control groups 

did not differ significantly, p = .13. 

Attention. ITA did not significantly affect attention performance (see Table 6). This was the case 

for both processing speed; F(2,70) = .02, p = .98, partial η2 = .001, or processing accuracy; 

F(2,70) = .1, p = .91, partial η2 = .003. 

Working memory. Working memory performance was significantly improved by ITA in one 

condition (see Table 6); F(2,70) = 4.6, p = .013, partial η2 = .002. Bonferroni-corrected pairwise 

comparisons using t-tests showed that performance in the ITA-coffee group was significantly 
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higher than in the control group, p = .013, but did not differ from the ITA-cleaning group, p = 1. 

The ITA-cleaning and control groups did not differ significantly, p = 1. 

Creativity. ITA did not significantly affect creativity performance (see Table 6). The total score in 

the Torrance test did not differ between conditions; F(2,70) = 2.53, p = .09, partial η2 = .067. 

Table 6: Means and standard deviations of performance measures. 

Variable ITA-coffee group 
Mean (SD) 

 

ITA-cleaning group 
Mean (SD) 

 

Control group 
Mean (SD) 

 Processing speed total score (0-540) 234.68 (26.38) 245.96 (32.06) 247. 37 (33.01) 

Mental arithmetic reaction time (ms) 3837 (1067) 3653 (1417) 4182 (1066) 

    

Mental arithmetic correct answers (%) 92.86 (4.28) 90.88 (7.47) 86.33 (10.22) 

    

Working memory score (0-60) 23.27 (9.23) 18.00 (8.98) 16.30 (6.47) 

Creativity total score 88.41 (26.67) 100.21 (24.05) 103.59 (22.32) 

Attention: speed (no. of processed 
items) 

227.32 (40.57) 226.83 (38.85) 225.18 (37.12) 

Attention: accuracy (no. of items 
correctly processed) 

216.54 (39.68) 216.50 (40.31) 212.37 (36.62) 

    

Notes: * = p < .05; ** = p < .01; *** = p < .001 

 

4.4.3 Subjective state 

Perceived stress. The mixed ANOVA showed no effect of ITA on perceived stress at any of the 

three time of measurement (see Table 5 for descriptive statistics); F(2,70) = .79, p = .46, partial 

η2 = .022. 

Affect. The mixed ANOVA showed that ITA significantly interacted with time of measurement 

for affect (see Table 7 for descriptive statistics); F(2.86,100.1) = 3.49, p = .02, partial η2 = .09. 

The ANOVA at T2 showed that ITA lowered affect; F(2,70) = 3.45, p = .037, partial η2 = .09. 

Bonferroni-corrected pairwise comparisons using t-tests showed that affect in the ITA-cleaning 

group was significantly lower than in the ITA-coffee group, p = .033, but did not differ from the 

control group, p = .83. The ITA-coffee condition and the control group did not differ significantly, 

p = .33. The ANOVAs for T1 (F(2,70) = 1.99, p = .14, partial η2 = .054) and T3 (F(2,70) = .49, p = 

.061, partial η2 = .14) were not significant. The main effects of ITA (F(2,70) = 1.51, p = .23, partial 
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η2 = .04) and time of measurement (F(1.15,100.1) = .53, p = .53, partial η2 = .008) were not 

significant. 

Arousal. The mixed ANOVA showed significant main effects of condition (see Table 7); (F(2,70) = 

7.58, p = .001, partial η2 = .18) and of time (F(1.55,108.27) = 7.12, p = .003, partial η2 = .09). 

Bonferroni-corrected post-hoc tests showed that arousal was higher in the control group than 

the ITA-cleaning group p<.001, and in T3 than T1; p<.001. Other comparisons were not 

significant. The interaction was not significant; F(3.09,108.27) = 1.00, p = .38, partial η2 = .03. 

Anger. The mixed ANOVA showed no effect of ITA on anger (see Table 7), be it the main effects 

of condition; F(2,70) = 1.07, p = .35, partial η2 = .03, the main effect of time; F(1.9,133.29) = .48, 

p = .61, partial η2 = .007, or the interaction effect; F(3.81,133.29) = .13, p = .97, partial η2 = .004. 

State self-esteem. ITA had no effect on state self-esteem (see Table 7), be it on the performance 

subscale; F(2,70) = .15, p = .86, partial η2 = .004, the social subscale; F(2,70) = .32, p = .72, partial 

η2 = .01, the appearance subscale; F(2,70) = .25, p = .78, partial η2 = .002, or the total self-

esteem score; F(2,70) = .1, p = .91, partial η2 = .003. 

Interpersonal and procedural injustice. The ANOVA on interpersonal injustice just failed to be 

significant (see Table 7); F(2,70) = 2.69, p = .07, partial η2 = .07. The Kruskall-Wallis test showed 

significant differences in procedural injustice; H(2) = 7.84, p = .02. Bonferroni-corrected pairwise 

comparisons using Wilcoxon rank sum tests showed that participants in the ITA-cleaning group 

evaluated the procedures in the experiment as more unfair than participants in the ITA-coffee 

group, p = .016, but not compared to the control group, p = .5. The ITA-coffee and control 

groups did not differ significantly, p = .39.  
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Table 7: Means and standard deviations of subjective measures. 

Variable ITA-coffee group 
Mean (SD) 

 

ITA-cleaning group 
Mean (SD) 

 

Control group 
Mean (SD) 

 Perceived stress averaged score (1-7) 3.02 (1.63) 2.81 (1.56) 3.53 (1.83) 

Affect T1 (1-9) 6.86 (1.32) 6.08 (1.89) 5.96 (1.72) 

    

Affect T2 (1-9) 6.82 (1.37) 5.58 (1.74) 6.07 (1.64) 

Affect T3 (1-9) 6.27 (1.07) 6.54 (1.59) 6.15 (1.54) 

Arousal averaged score (1-9) 4.68 (1.66) 4.19 (1.72) 5.56 (1.74) 

Anger averaged score (1-7) 1.33 (.68) 1.75 (1.26) 1.72 (1.57) 

State self-esteem total score (0-140) 93.73 (22.43) 89.50 (22.88) 92.22 (21.13) 

Interpersonal injustice (1-7) 1.27 (.67) 1.47 (1.09) 1.00 (.00) 

    

Procedural injustice (1-7) 1.35 (.70) 2.15 (1.19) 1.70 (.88) 

Notes: * = p < .05; ** = p < .01; *** = p < .001 

 

4.5  Discussion 

The main goals of this study were to conceive an effective implementation of ITA for the lab, 

and to investigate experimentally its effect on subsequent performance and subjective state. 

The manipulation check items and open question showed a successful implementation of ITA 

for the ITA-cleaning group, while the experimental manipulation for the ITA-coffee group was 

less successful. ITA did not impair subsequent performance on any of the tasks used. Compared 

to the ITA-coffee group, participants in the ITA-cleaning group perceived the procedure as more 

unfair and at T2 (right after the unnecessary task) displayed more negative affect. Other 

subjective state variables were not affected by ITA. 

The manipulation check overall indicates that the manipulation of ITA was successful for the 

cleaning group. Indeed, the BITS score was higher in this condition than in the control group, 

showing higher perceived illegitimacy. Additionally, participants in the ITA-cleaning group 

perceived the attitude of the experimenter as more unsettling than in the control group. 

Answers to the open question also indicate a successful ITA manipulation. For example, some 

participants clearly reported cleaning the desk as inappropriate or disturbing: “Cleaning the 

desk because it was not my mess”, or “I was asked to do it so I did it but it should not have been 

up to me to do that”. This data clearly shows that for some participants at least, the task was 
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perceived as illegitimate. Finally, the item about the experimenter’s attitude provides additional 

evidence that the manipulation was successful for the ITA-cleaning group. 

4.5.1 Effects on performance 

In the present study, no measure of performance was impaired following ITA. The only effects 

on performance detected were contrary to our hypothesis. The ITA-coffee group obtained 

higher scores than the control group in the working memory task and on a subscale of the 

mental arithmetic task. The performance results may be discussed based on Sauer et al. (2019), 

who proposed three mechanisms on how social stress, including ITA, may affect subsequent 

performance. The ‘blank-out’ mechanism protects performance from social stress and would 

cause nil results, the ‘rumination’ mechanism causes employees to ruminate about the social 

stress they were victim of and would result in impaired performance, while the ‘increased 

motivation’ mechanism would improve performance as a result of the employee wanting to 

show what she or he is capable of. Based on Sauer et al. (2019), this could be a case of increased 

motivation mechanism: participants responded to social stress by aiming to show what they 

were capable of. However, considering the lack of support for the coffee manipulation, it 

appears unlikely that these effects are due to ITA. With regard to participants of the ITA-

cleaning group, for whom the manipulation appeared to have been the most effective, the non-

effect on performance measures could be a case of blank-out mechanism. Despite having been 

subject to social stress and ITA, they managed to protect their performance on all tasks. This 

might have been the case in the ITA-coffee group as well for most performance measures. Ma 

and Peng (2019) found that ITA impaired performance. The difference with our present results 

might be due to how performance was measured. Whereas they relied on a subjective 

supervisor’s evaluation of employee performance, performance in the present study was 

measured objectively. So while supervisors may perceive their employees’ performance to go 

down with more ITA, it is possible that actual performance was unimpaired. 
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4.5.2 Effects on subjective state 

ITA did influence subjective state, starting with affect. At T2, right after the unnecessary task, 

participants in the ITA-cleaning condition were in more negative affect than participants in the 

ITA-coffee group. This effect is interesting since both conditions had the same unnecessary task, 

only the unreasonable task differed. Considering the cleaning task might have been more 

illegitimate, this could have made participants in this condition more sensitive to subsequent 

illegitimacy, resulting in a stronger affective reaction to the unnecessary task. This might explain 

why only participants in the ITA-cleaning group complained about the unnecessary task in the 

open question. Surprisingly, perceived stress did not differ significantly between conditions or 

between timing of measure. This is particularly surprising since ITA as a social stressor was 

expected to be stressful. We could explain this result by the manipulation possibly not having 

been strong enough, or by ITA building stress only with repeated exposition or on the longer 

term. Contrary to what was hypothesized, state self-esteem was not affected by ITA. This is 

unexpected since self-esteem is considered by the SOS approach to be a core construct 

threatened by social stress. This result could be explained by the timing of the measurement. 

State self-esteem was measured at the end of the experiment, after the completion of several 

demanding tasks, while the experimental manipulations were conducted at the beginning. It is 

possible that ITA impaired state self-esteem shortly after the manipulations, but the effect did 

not last until the measurement. The SOS approach however explains that a threat to self-

esteem does not necessarily result in lower self-esteem.  It is possible to protect self-esteem 

from some social stressors by attributing them to a lack of fairness (Semmer et al., 2019). In the 

case of negative feedback, it is possible to attribute it to a lack of fairness from the supervisor, 

which helps protect self-esteem. If this mechanism had been in operation with ITA, this could 

explain some of our results with self-esteem and fairness. 

Procedural unfairness refers to how much participants perceived the procedures and processes 

of the experiment (i.e. including the unreasonable and unnecessary tasks) as unfair. The only 

difference between the two experimental groups was the nature of the unreasonable task they 

had to perform. It appears that cleaning the desk was perceived as more unfair than having to 
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fetch a coffee for the experimenter. This result is congruent with other results above indicating 

that the cleaning manipulation was more effective than the coffee one. However, no effects 

were found for interpersonal unfairness, i.e. how unfairly the experimenter had treated the 

participants. Participants may have attributed unfairness to the unreasonable tasks rather than 

to the experimenter. Following the SOS theory, it might be that ITA in the cleaning group did 

threaten participants’ self-esteem, but attributing ITA to a lack of fairness may have protected 

said self-esteem. This protection mechanism may however have a downside. In the long term, 

lack of fairness at the workplace can increase negative work behavior and decrease positive 

work behavior (Colquitt et al., 2013). Additionally, lack of justice is a social stressor in itself, with 

strong effects for example on job satisfaction or commitment (Gerhardt et al., 2021). ITA may 

therefore have more serious consequences in the longer term.  

4.5.3 Implications 

A central contribution of the present article is the methodological knowledge gained on 

implementation of ITA in the lab. The present study has shown that ITA can be manipulated in 

the lab, with the unreasonable task of cleaning the desk appearing to have functioned well. This 

should open the way for more experimental studies on this topic. At the theoretical level, our 

results might suggest that ITA could be performed in a non-professional context. ITA is 

conceptualized as a work-related social stressor. However, participants in our experiment were 

in a non-professional context and some of them experienced illegitimacy nonetheless after ITA. 

So even though completing an experiment is not a professional role, some students still 

perceived the cleaning task as outside the boundaries of their role as participant. It appears that 

ITA can happen outside the workplace. We could therefore imagine ITA to happen in 

relationship with a great diversity of roles, professional or personal, that people have in their 

lives, though this would need to be investigated. 

4.5.4 Limitations and future research 

The effect of the coffee task being too small to reach significance is one of the main limitation of 

the present study. There are several possible reasons to explain this result and at the same time 
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highlight where improvements could be made. First, the way the assignment of this task was 

phrased may have played a role. Since the experimenter had to stay in order to wait for another 

participant, this may have been perceived as justified by the participant and therefore not 

illegitimate. Participants may have felt they were doing the experimenter a favor, and favors do 

not constitute a case of ITA (Semmer et al., 2019). Second, cleaning the desk took more time 

and required more effort than fetching a coffee at the vending machine. This may have left 

participants more time to ruminate about the situation and realize it was not part of their role 

to do this. Third, it is possible that the place where ITA was done played a role. In the ITA-coffee 

condition, ITA happened in front of the lab, while in the ITA-cleaning condition, it happened in 

the lab. To be exposed to ITA in the room in which the experiment took place might have 

increased the effect of the manipulation. Finally, it is possible that some participants did 

perceive some situations as inappropriate without mentioning it in order not to bring trouble to 

the experimenter.  

Several additional limitations of the study need to be stated. Following several interruptions of 

the study due to COVID, we could not achieve the sample size originally aimed for nor equal 

sample size across conditions since the original experimenter was not available anymore. It was 

unfortunately not possible to extend the study with another experimenter. Considering the 

highly experimenter-dependent manipulations, using another experiment for the remaining 

participants would probably have caused serious experimenter effects. This lower sample size 

may have caused power to be insufficient to detect some effects. For example, several analyses 

were close to significance. In the present study, two subtypes of ITA were used in a row, at short 

intervals of time. Therefore, our results do not apply to repeated exposition to ITA on a longer 

period of time, which may have stronger consequences. While our design allowed us to isolate 

the effect of unreasonable task on performance and on some subjective state measures, this 

was not the case for unnecessary tasks. Future studies could focus on unnecessary task alone. 

With the benefit of hindsight, the control condition could have been improved with regards to 

the unreasonable task. While the participants in the experimental groups had to either fetch 

coffee or clean the desk, participants in the control group had no task to complete. It would 
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have been better to have them do a similar task that is not illegitimate, as it was done for the 

unnecessary task. 

There are several interesting directions for future experimental research on ITA. Future studies 

could be aimed at further testing and improving the cleaning and coffee fetching scenarios, and 

test new unreasonable and unnecessary tasks that could be used in the lab. It would be 

important to test repeated or long-term exposure to ITA, or its effect on primary and secondary 

performance in a complex multiple task environment. Additionally, future studies could 

investigate the influence of ITA on after-effects such as unscheduled probe tasks or extra-role 

behavior. If performance can be protected in a case of blank-out mechanism, it would be 

necessary in future research to test this blank-out mechanism to better understand how it 

happens. Once more protocols for ITA operationalization are developed, future research should 

investigate whether ITA may be induced by machines. With the rise of algorithmic management, 

it has become more common for machines to assign tasks to employees and even induce social 

stress (see e.g. Jarrahi et al., 2021; Kellogg et al., 2018; Lee et al., 2015). It would be worth 

investigating machine-induced ITA and whether it differs from human-induced ITA. 

4.5.5 Conclusion 

ITA is a relatively prevalent social stressor in the workplace with potentially serious 

consequences, and has unfortunately lacked attention from experimental research. The current 

study showed that, despite some difficulties, it is possible to implement ITA in a lab context. 

While protocols need to be improved and may need to test additional ITA scenarios, the current 

study provided examples of an unreasonable task and of an unnecessary task that may be used 

in future experimental research. 
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5 Study Two: When humans and computer induce social stress 

through negative feedback: Effects on performance and subjective 

state 
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6 Study Three: Human and machine-induced social stress in complex 

work environments: Effects on performance and subjective state 
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7 General Discussion 

7.1  Summary of main results 

The main aim of this thesis was to investigate and compare the effects of human-induced and 

machine-induced social stress on subsequent performance and subjective state. To this end, 

three studies were conducted using the social stressors ITA, negative performance feedback, 

and ostracism.  

The first study compared two scenarios to manipulate human-induced ITA in the lab. It 

identified one, namely, cleaning the desk, which was perceived as illegitimate. In this study, ITA 

did not affect performance but lowered affect and increased procedural injustice. Study two 

contained two experiments: the first comparing positive to negative human-induced feedback 

and the second comparing human and machine-induced negative feedback. None of the many 

performance measures used was impaired following negative feedback. Both human and 

machine-induced feedback increased anger and lowered affect. Interestingly, machine-induced 

feedback was perceived as more unfair than human-induced feedback. Study three compared 

human and machine-induced social stress using a combination of negative feedback and 

ostracism. This study improved on the previous ones on several levels, thanks to the use of 

CAMS. However, once again, social stress did not impair any performance measure. This time, 

justice measures were reduced by human-induced social stress and not by machine-induced 

social stress. 

7.2  Discussion and integration of main results 

Following recommendations from Hauser et al. (2018), manipulation checks were added to each 

study without giving away the purpose of the experiment. Overall, it appears that a 

considerable degree of confidence can be had in the manipulations of each presented study. In 

study one, the manipulation check and answers to open questions confirmed that the cleaning 

scenario was perceived as illegitimate. In the second experiment of study two, negative 

performance feedback appeared to increase state stress, anger, and negative mood, indicating a 



 
 

68 
 

successful manipulation. Finally, in study three, which used both negative feedback and 

ostracism, results indicated that participants did feel ostracized and did perceive the received 

feedback as negative and relatively stressful.  

7.2.1 Performance results 

Considering that social stress was successfully manipulated in all experiments, it is surprising 

that across all studies, for all types of tasks used, not a single measure of performance was 

impaired by social stress. The results indicate that social stress, whether human or machine-

induced, has globally no significant effect on performance. This constitutes a central result of 

the present work, which differs from some previous findings. For example, the Gerhardt et al. 

(2021) meta-analysis showed a negative relationship between social stress and performance. 

This discrepancy with the present results could be due to different methodologies and, more 

particularly, how performance was measured. In field studies, employees self-reporting their 

performance might perceive it to be lowered by social stress. At the same time, objective 

measures (such as in the present work) would reveal no significant differences. The nil results 

on performance are all the more surprising considering the number and diversity of tasks and 

measures used across the three studies. As explained in the introduction, the broadband 

approach that I used involves investigating multiple outcome measures to better understand 

the effect of social stress. This is why I chose to use several different types of performance 

tasks. Together, studies one and two used nine different tasks covering an extensive range of 

cognitive abilities (see Table 8 for a summary of performance measures and results), and study 

three included four additional performance measures. Sauer et al. (2019) expected the blank-

out mechanism to be more strongly associated with safety-critical tasks. The present results 

may, however, suggest that blank-out happens with tasks that are not safety-critical as well. 

These results also appear unsupportive of the idea that social stress might have task-dependent 

effects, as was the case for negative feedback in Van Dijk & Kluger (2011). Despite the 

considerable number of tasks used across the three studies, social stress's (non-)effect appears 

to be quite consistent.  
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Several methodological elements may explain these nil results. In a lab context, performance 

tasks are highly salient. Participants take part in the experiment only to complete these tasks 

and have no other activities that may act as distractions, unlike real work contexts. The lab 

encourages participants to focus on the tasks given to them, which might make it easier to 

protect performance, even on secondary tasks, arguably less salient than primary ones. 

Performance tasks are also quite intensive because they already require considerable amounts 

of cognitive resources to be completed in normal circumstances. This may prevent any 

impairing effect of social stress from taking place. In Sauer et al. (2019), impaired performance 

is expected to happen due to rumination about the stressor. Tasks with high cognitive 

requirements may then block rumination as participants may simply not have the necessary 

resources to think about the stressor. Gerhardt et al. (2021) also explain that the variance of 

effects across different experiments of social stress may be due not to the stressor at play but 

rather to other characteristics such as the number of inductions, duration, or intensity of the 

stressor. It is possible that these characteristics, as they were used in the present studies, may 

have mitigated any possible effect of social stress.   
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Table 8.  Summary of effects of social stress on performance measures (comparison to control group). 

Study Performance task Task 
component 

Effect on performance 
(Human social stress) 

Effect on performance 
(Machine social stress) 

Study 1 Symbol coding - n.s. n/m 

 Mental arithmetic Speed n.s. n/m 

  Accuracy n.s. n/m 

 Memory span - n.s. n/m 

 Attention Speed n.s. n/m 

  Accuracy n.s. n/m 

 Creativity - n.s. n/m 

Study 2     

Experiment 1 Attention Speed n.s. n/m 

  Accuracy n.s. n/m 

 Backward counting - n.s. n/m 

 Symbol coding - n.s. n/m 

 Picture completion Speed n.s. n/m 

  Accuracy n.s. n/m 

Experiment 2 Attention Speed n.s. n.s. 

  Accuracy n.s. n.s. 

 Convergent creativity - n.s. n.s. 

 Divergent creativity Fluency n.s. ↑ 

  Originality n.s. n.s. 

Study 3 Parameter control 
failure 

 n.s. n.s. 

 Malfunction diagnosis  n.s. n.s. 

 Reaction time  n.s. n.s. 

 Prospective memory  n.s. n.s. 

Note: n.s. = non-significant result, n/m = not measured, ↑ = performance increase.  

Nil effects of stress on performance follow the performance protection mode in the CCM by 

Hockey (1997) and the blank-out mechanism in Sauer et al. (2019). In the CCM, when demands 
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become too high for the lower level of regulation (such as when under stress), the system may 

either: increase effort and protect performance, or lower performance targets. Participants in 

the three studies may therefore have managed to protect their performance from social stress, 

regardless of the stressor or its source. While it could be reasonably expected that primary 

performance would be protected from social stress, as per the CCM, it is much more surprising 

that even secondary performance was unaffected. The CCM predicts costs to performance 

protection, which may typically be to sacrifice secondary tasks to focus on the primary ones. 

However, the third study using CAMS showed no effect on the two secondary tasks. While it 

might be interpreted as participants managing to protect both primary and secondary 

performance tasks from social stress, there are alternative explanations. 

According to the CCM, other possible outcome variables may be subject to the costs of 

performance protection. One that was measured in the present work is affective responses. In 

the second experiment of study 2, both human and machine negative feedback increased anger 

and lowered affect. These reactions may hint at the costs of protecting performance from social 

stress. However, no such reactions were detected in the other studies. The expected costs may 

have impacted other variables that were not measured. In the category of instant effects (see 

Table 3), the outcome variables of task management behavior or psychophysiological state are 

other possibilities that could not be investigated in the present work. Alternatively, the costs of 

performance protection may lie as after-effects, be it in performance, subjective state, 

physiological state, or extra-role behavior. All these outcome variables that were not 

investigated in the present work should be interesting to include in future research on social 

stress. 

Although no effects of social stress on performance were observed, it could be argued that long-

term exposure to social stress may have more negative effects. In the CCM, Hockey (1997) 

explains that chronic stress can lower the effort budget. A lower effort budget means fewer 

resources to protect performance from stress when necessary, which should be more likely to 

lead to impaired performance. It remains to be seen whether the stressors used in the present 
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work may impact performance in the long term. It would be congruent with the idea of 

Gerhardt et al. (2021) that characteristics of the stressors, such as duration or repeated 

exposure, influence outcome consequences.  

7.2.2 Subjective state results 

Another surprising result is that in none of the three studies did social stress impair state self-

esteem (see Table 9 for a summary of subjective state measures and results). According to the 

‘Stress as Offense to Self’ approach (SOS), social stress should threaten the self, either personal 

self-esteem or social self-esteem. Even though the instrument used had three subscales related 

to both types of self-esteem (performance, social or appearance-related self-esteem), no effects 

were found on the subscales either. There are several possible explanations for these results. 

For example, a threat to self-esteem does not necessarily result in impaired self-esteem, which 

could explain why no effects were detected on the scale used. Stronger inductions of stress may 

be required to have a noticeable impact. Alternatively, the student sample may have made it 

more difficult to find an effect. According to the SOS, people tend to see their professional roles 

as part of their identity, which is why a threat to this role can be stressful. However, a lab 

experiment is different from a real professional context. Therefore, it is difficult to say whether 

students' professional roles were activated and threatened in the experiment context. It seems 

that stressors such as ostracism, used in study three, could reach beyond the professional role 

and threaten the self at a more personal level. However, no such effect was detected. The 

reason might be that self-esteem may be protected from stress, just as performance in the 

CCM. Semmer et al. (2019) mention that people can "ward off attacks to the self and restore 

their self-esteem" (p. 225). They may use several strategies to this end, such as derogating 

others, switching to counterproductive behavior, or making self-serving attributions. 

Participants may have used such strategies to protect their self-esteem from social stress, for 

example, in negative feedback, by attributing it to a lack of justice.  
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Table 9.  Summary of effects of social stress on subjective state measures (comparison to control group). 

Study Subjective state measure Effect on subjective state 
(HSS) 

Effect on subjective 
state (MSS) 

Study 1 Affect ↓ n/m 

 State self-esteem n.s. n/m 

 Interpersonal injustice n.s. n/m 

 Procedural injustice n.s. n/m 

Study 2    

Experiment 1 Affect n.s. n/m 

 State anxiety n.s. n/m 

Experiment 2 Affect ↓ ↓ 

 State self-esteem n.s. n.s. 

 Interpersonal justice n.s. ↓ 

Study 3 Affect n.s.  n.s. 

 State self-esteem n.s. n.s. 

 Interpersonal justice ↓ n.s. 

 Procedural justice ↓ n.s. 

Note: n.s. = non-significant result, n/m = not measured, ↑ = score increase, ↓ = score decrease.  

It could be argued that one of the main findings of the present work is how social stress and 

justice appear to be linked. It is remarkable that across all three studies, an effect of social stress 

on a form of justice was found. In the first study, ITA increased procedural injustice (although 

not compared to the control group). In study two, interpersonal fairness was lower after 

machine negative feedback than after human negative feedback. In study three, human-induced 

social stress caused lower interpersonal and procedural justice compared to the control group. 

The effects were not always the same and varied between interpersonal and procedural justice 

or between human and machine-induced social stress. Still, the fact that an effect was found 

each time gives some confidence that there is a relationship between social stress and justice. 

As explained in the previous paragraph, this could be seen as a strategy to ward off a threat to 

the self. Being on the receiving end of ITA, negative feedback, or ostracism, all different forms of 



 
 

74 
 

relational devaluation, can be quite stressful. Deciding that this is not due to some form of one's 

own insufficiency but rather to the unfairness of an experimenter or machine might help 

protect self-esteem. These results do not represent direct evidence that the participants' self 

was actually threatened but might be interpreted as indirect support of this mechanism and the 

SOS model. 

Interestingly, lack of justice is, in itself, a social stressor. Protecting one's self from social stress 

by attributing it to a lack of justice may, therefore, have unexpected consequences. Colquitt et 

al. (2013) showed that lower perceived justice might influence work behavior in the long term, 

for example, by decreasing organizational citizenship behavior or increasing counterproductive 

work behavior. In their meta-analysis, Gerhardt et al. (2021) found the same effects on work 

behavior. Additionally, they found lack of justice to be positively associated with negative 

emotions, burnout, turnover, and absenteeism, and negatively associated with mental well-

being, performance, commitment, and job satisfaction. Overall, lack of justice even was the 

individual social stressor with the most potent effects. This raises the question of whether using 

this strategy to protect the self may have worse effects than the original stressor in the first 

place. This strategy might be efficient in the short term but might have strong side effects in the 

long term that one should be wary of. A parallel can be made here with the CCM. It could be 

that just as there are costs to performance protection in the CCM, there might be costs to 

protection from threats to the self in the SOS.  

7.3  Human vs machine-induced social stress 

The most original contribution of the present work to the literature was to compare the effects 

of human and machine-induced social stress. This was done in studies two and three. The 

results show that, overall, both sources of social stress have very similar effects (or lack 

thereof). The main lesson from the results is that machines can induce social stress. In study 

two, participants perceived machine negative feedback as just as stressful as human feedback. 

When negative feedback was used again in study three, it was perceived as negative and 

stressful in both human and machine social stress groups. Participants also felt similarly 
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ostracized when social exclusion was induced by a human or by a machine. It appears that 

machines may induce at least two different social stressors, namely negative performance 

feedback and ostracism. Due to their increasing use in society and technological progress 

(Rahwan et al., 2019), it appears likely that machines will induce more social stressors in time. 

Based on the lists in Gerhardt et al. (2021) or Sauer et al. (2019), I could imagine machines to be 

able to induce the following stressors: illegitimate task assignment, injustice, incivility, and 

possibly some forms of mobbing or harassment (see e.g. algorithmic despotism in Griesbach et 

al., 2019). 

Both sources appear to not affect performance, with the exception, in study two, of machine-

induced negative feedback increasing performance in a subscale of a divergent creativity task. I 

could interpret these results in the sense that performance may be protected from machine 

social stress just as well as from human social stress. If this is the case, it would represent a 

positive finding for employees in hybrid teams and in gig work with algorithmic management. 

Human and machine-induced social stress also have similar consequences on affect. In study 

two, human and machine negative feedback induced a similar amount of anger and negative 

affect. While in study three, no effect of social stress on anger or affect was observed, this was 

the case for both sources of social stress. No effect on state self-esteem for both sources was 

found in studies two and three. In summary, in the present work machine and human-induced 

social stress had similar effects on performance, affect, and self-esteem. Such results raise the 

question of to which extent the CCM and SOS models (Hockey, 1997; Semmer et al., 2019), 

developed for human interactions, also fit human-machine interactions. 

Interestingly, differences were found between human and machine-induced social stress in 

justice measures. In study two, machine social stress was perceived as less fair, while in study 

three, it was the case for human social stress only. It is difficult to say whether one of these two 

effects is the "true" one and whether one of these two sources of social stress is actually 

perceived as less fair than the other. If machine-induced social stress is perceived as less fair 

overall than its human counterpart, there could be significant implications for the dynamics of 



 
 

76 
 

automation of the workplace. As explained in the introduction, human resources in some 

organizations make decisions based on algorithms on whom to hire, fire, promote, or put to 

work in a team (Gal et al., 2020). If such decisions were perceived as unfair, it could potentially 

reduce trust or acceptance of such decisions. This could lead to conflicts that may not happen if 

the same decisions were taken only by humans. In such cases, one could ask whether it would 

be better for organizations not to communicate that algorithms make decisions. Issues could 

also arise in algorithmic management when almost all interactions of an employee with 

management are automated. Such a work environment may therefore increase the perceived 

lack of justice from the employees, which could, in turn, increase the risks of absenteeism, 

burnout, or turnover (Colquitt et al., 2013). It should be said, however, that people's 

perceptions of algorithms can evolve relatively fast. As explained in the introduction of study 2, 

people might rely more and more on algorithms for several aspects of daily life (Logg et al., 

2019; Rahwan et al., 2019). It might be that people that are less used to algorithms perceive 

them as unfair, but these perceptions evolve with time towards increasing algorithm reliance.  

7.4  Implications 

At the theoretical level, the results appear to support the CASA theoretical framework. More 

precisely, the fact that a machine can induce stress and negative affect and be perceived as 

unfair, just like a human, could support the idea that machines were perceived as social actors 

by the participants. Interpersonal fairness is particularly relevant since it is about the personal 

relationship with another person, or in this case, the machine. According to the CASA (Nass et 

al., 1994; Nass & Moon, 2000; Sundar & Nass, 2000), this would mean that the machines used in 

studies two and three fulfilled the required criteria to be perceived as social actors, namely 

exhibiting a sufficient amount of social cues and being considered an autonomous source of 

communication. I could imagine that a machine has to be perceived first as a social actor for 

social stress to be induced by a machine. Alternatively, it could be that the machine, as soon as 

it induces social stress, becomes a social actor. Overall, the results appear to support the CASA 

paradigm, which is particularly relevant in the context of hybrid teams and algorithmic 
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management. In a context of increasing automation at work, it is essential to realize that a 

single human working with machines is actually in a hybrid team comprising other social actors. 

The main implication of this work for organizations and practitioners is that machine-induced 

social stress should be avoided as much as human-induced social stress. While machines appear 

not to be worse than humans as a source of social stress, it is critical to note that they are not 

better either. Humans tend to see machines as social actors and can have complex work 

interactions with them. These work interactions can be affected by relational devaluation in the 

form of social stress, which can have consequences on the human employee, at least at the 

affective level. Machines and algorithms should therefore be designed to limit the induction of 

social stress as much as possible. In the case of negative performance feedback, for example, it 

should be formulated constructively. Rules could also be implemented in algorithms to avoid 

leaving employees out when forming teams, or to avoid assigning tasks to someone that she or 

he should not do. This would first require raising awareness about social stress in organizations 

developing and using such automated tools to design them in a non-stressful way.  

7.5 Limitations and future research 

The present work has several limitations to consider: 

(a) One main limitation concerns the protection of performance from social stress. While 

this mechanism represents a plausible explanation of the results, it is essential to note 

that the present work cannot provide direct evidence of performance protection since it 

was not directly measured. For example, open questions may have helped clarify how 

social stress was perceived and whether participants felt they had to change something 

to maintain performance.   

(b) The present work covered a limited number of categories of outcome variables (see 

Table 3). Future research should investigate the remaining categories. These other 

outcome variables might reveal effects of social stress that could not be detected in the 

present work, such as the costs of performance protection as predicted by Hockey 

(1997). Following Sauer et al. (2022), this would include task management behavior and 
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psychophysiological state in the instant effects category. Task management behavior is 

interesting since, according to Hockey, one might switch strategies in a task to protect 

performance. In addition, physiological measures such as cortisol or heart rate should be 

added as objective measures of stress. Then, after-effects outcome variables represent 

an exciting direction that has not been investigated yet in social stress research. This 

includes performance, subjective and physiological after-effects, and extra-role 

behavior.   

(c) Using three different stressors, individually or combined, constitutes a strong point of 

the present work as it varies the induction of social stress. However, it cannot be ruled 

out that other stressors may have different effects in different directions, even though 

they all share the same core concept of relational devaluation. Therefore, future 

research should continue to use different social stressors. 

(d) Different variations of social stress induction could have also been used. According to 

Gerhardt et al. (2021), differences in intensity, duration, or number of social stress 

induction may influence the effects in various directions. Therefore, the induction of 

social stress in future studies should be varied accordingly to those criteria, for example 

to investigate the effects of social stress in the long term. 

(e) While the lab setting and the student samples offer several advantages, they also have 

inherent reduced ecological validity, as the experiments were not done in a workplace 

with employees. I could imagine more substantial effects when using employee samples 

since social stress related to their work should be more threatening to their self-esteem.  

(f) Finding ways to alleviate the effects of social stress would be crucial. One possibility that 

should be examined is social support. Since machines can induce social stress, it would 

be interesting to investigate whether they can induce social support as well, for example 

via chatbots. It would then be possible to compare the efficiency of human and machine-

induced social support in reducing the adverse effects of social stress. 
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7.6 Conclusion 

The main question of this thesis was whether human and machine-induced social stress 

influence subsequent performance and subjective state and whether they do it differently. 

Three different studies provided the following answers. First, neither source of social stress 

impacted subsequent performance. Second, both human and machine-induced social stress had 

an effect on some subjective state variables, such as affect, stress, or justice. I interpreted these 

results as possible clues of a performance protection mechanism that bears costs at the 

subjective state level. I also pointed out that other types of costs of protecting performance 

may have been undetected. The main message from the present work is that machines can 

induce social stress, and that social stressors induced by humans and machines can have 

surprisingly similar effects. The notion that human-machine interactions can be social and 

possibly stressful should not be overlooked, nor should the harmful potential of machines in the 

workplace be underestimated. This is particularly crucial in the current context of an 

increasingly fast and global automation of society. Research on such new forms of social 

interactions between humans and machines is extremely recent, and there is still much to be 

investigated on the negative impacts of machines. That said, even less is known about whether 

interactions with machines may have positive effects, such as providing social support. If we are 

to live with machines, research has to examine and inform on both sides of the medal.  
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