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The Effects of Multi-Tasking on Auditors’ Judgment Quality 
 

Abstract 

Auditors must frequently multi-task in order to complete their work efficiently. However, the potential impact of 
multi-tasking on auditors’ judgment quality is poorly understood. Using Ego Depletion Theory and a laboratory 
experiment, we predict and find that auditors become less able to identify seeded errors after multi-tasking, and 
that this effect is most prominent in the identification of conceptual, rather than mechanical, errors. These 
negative consequences of multi-tasking are mitigated when auditors are exposed to an intervention based on a 
theoretical countermeasure of replenishing depleted self-control resources, in that multi-tasking auditors identify 
more seeded errors with the intervention than without. Given that multi-tasking is a pervasive feature of the 
current audit environment, these findings have direct implications for audit practice. Beyond identifying multi-
tasking as a cause of impaired performance in auditing, this study’s results provide initial evidence that such 
negative effects can be mitigated, resulting in improved audit quality and, by extension, improved financial 
statement quality. 
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1.  Introduction 

Multi-tasking is a pervasive feature of the audit environment, and it is increasingly common given 

improvements in information technology that increase the frequency and ease of access to electronic 

information (Appelbaum et al. 2008). However, research in auditing has not specifically investigated the 

influence of multi-tasking. This study first considers how multi-tasking can affect auditors’ judgments. To 

develop our predictions, we rely on Ego Depletion Theory. This theory posits that decision makers have limited 

self-control resources, which are necessary to maintain cognitive focus, complete complex tasks, and make 

decisions. Based on an understanding of this phenomenon, we design and test an intervention to counteract self-

control depletion brought on by multi-tasking, thereby enhancing auditors’ judgment quality. Our results 

demonstrate that considering this practical issue from a theoretical perspective provides avenues for improving 

auditors’ judgments. 

Multi-tasking is defined as going back and forth between multiple tasks such that prior tasks are 

generally not concluded when working on new tasks (Monsell 2003; Gopher et al. 2000). Thus we define multi-

tasking as a multi-faceted construct comprised of (i) the act of moving back and forth between multiple tasks, 

and (ii) an element of non-closure. Auditors commonly multi-task in order to facilitate audit firm and client 

demands. For example, auditors frequently wrap up audit tasks from prior engagements while at another client’s 

office, switch back and forth between preparer and reviewer tasks, or gather evidence for substantive and 

internal control testing during an integrated audit. As Bhattacharjee et al. (2013, 1) state, “the pervasive reality 

for auditors is that they often are simultaneously working on multiple tasks and even multiple clients in the same 

work sessions.” 

While the amount of work required to complete audit tasks is likely the same whether an auditor 

completes the tasks in a sequential or multi-tasking manner (e.g., Hannan et al. 2013), psychology research 

suggests that multi-tasking requires auditors to expend an incremental amount of self-control resources.1 A 

series of experiments in psychology have demonstrated that self-control resources expended in one task will 

diminish an individual’s ability to engage in subsequent tasks that require self-control (e.g., analytical thinking 

and complex judgments) (Hagger et al. 2010). The basic premise of the underlying Ego Depletion Theory is that 

individuals’ self-control resources are limited. However, these resources are necessary to accomplish acts such 

                                                             
1 We examine self-control depletion as a separate and distinct construct from mental or physical fatigue. While 
fatigue results from incremental levels of activity (Chalder et al. 1993), self-control depletion results from 
incremental levels of self-control exertion (Hagger et al. 2010). We do not vary the amount of work or effort 
between conditions, but rather manipulate the self-control resources required by the experimental tasks. 
Accordingly, our expectations are a function of self-control depletion, not fatigue.  
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as being able to shift to different goals/activate new sets of rules (Rubinstein et al. 2001) and suppressing 

personal desires (e.g., desire for closure) (Heath et al. 1999), each of which are essential components in multi-

tasking. Therefore we expect that multi-tasking will deplete auditors’ self-control resources, leading to reduced 

judgment quality during subsequent audit tasks. 

Given that auditors work in an environment in which multi-tasking is virtually certain to occur, it is 

important to note that depletion research indicates self-control resources can be replenished. For example, 

individuals are able to recover self-control resources through rewards, relaxation, and glucose supplementation 

(Muraven, Baumeister, and Tice 1999; Gailliot and Baumeister 2007; Tyler and Burns 2008). We examine an 

“ego-boosting” theoretical countermeasure to consider if auditors’ self-control resources can be replenished, 

thus enhancing judgment quality on a subsequent audit task. 

To examine these issues, we conduct an experiment in which audit seniors complete three audit tasks 

(two workpaper preparer tasks, followed by one workpaper reviewer task). We vary how audit evidence 

necessary to complete the first two tasks is presented across two conditions: multi-tasking and sequential. After 

completing the first two tasks, half of the participants are assigned to the “ego-boosting” intervention condition 

and receive a short memo designed to boost self-control resources before moving on to a review of accounts 

receivable audit workpapers. The other half of the participants proceeded directly to the reviewer task, without 

viewing the memo. Auditors’ identification of seeded workpaper errors in the reviewer task serves as the 

dependent variable. 

We find that when auditors multi-task in the two initial workpaper preparer tasks, they identify fewer 

seeded errors during the subsequent reviewer task compared to auditors who sequentially complete the two 

initial workpaper preparer tasks. Importantly, our intervention mitigates the negative effect of multi-tasking in 

that auditors who had multi-tasked identify more seeded errors with the intervention than without. We rule out 

other potential causes for the improved judgment, finding that the intervention did not cause the auditors to 

work harder (mean time-on-task did not differ between conditions) or increase their motivation (self-report 

motivation did not differ between conditions). Additional analyses show that self-control depletion affects not 

only the number of errors identified, but also the type of errors identified. Specifically, auditors who have 

previously multi-tasked detect a lower proportion of seeded errors that are conceptual (i.e., more difficult to 

comprehend), and a higher proportion of seeded errors that are mechanical. This is consistent with psychology 

literature that finds that individuals’ ability to engage in complex, type II reasoning is impaired when they are in 

a state of depleted self-control resources (e.g., Schmeichel et al. 2003). 
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This study’s theory and findings have implications for audit research and practice. We identify multi-

tasking as a ubiquitous audit activity that impairs’ auditors’ judgment quality, through its depleting effect on 

auditors’ self-control resources. To our knowledge, this is the first study to empirically examine the effect of 

multi-tasking on auditors’ performance. While firms can attempt to reduce multi-tasking, it cannot be 

eliminated. Identifying the negative effects of self-control depletion on auditor judgment is a key contribution 

given that several unavoidable features of the audit environment—multi-tasking, engaging in cognitively 

complex tasks, and exhibiting professional skepticism—likely tax auditors’ self-control resources (Bhaskar et al. 

2016). Thus, it is important to highlight mechanisms that can mitigate the negative effects of self-control 

depletion. While we focus on one possible intervention, psychology research suggests that there are a number of 

other ways to replenish self-control resources (e.g., nutrition, relaxation, rewards). Additionally, we answer calls 

by regulators and academics to address limitations in the audit review process (Trotman et al. 2015; PCAOB 

2013). 

Finally, we contribute to the growing literature on self-control depletion by showing that self-control 

depleting tasks can impact performance without having any effect on mental fatigue. Previous psychology 

studies have not clearly separated these constructs (e.g., see Hagger et al. 2010). Additionally, the results of this 

study suggest that the performance limiting effects of self-control depletion are robust to a professional setting 

where incentives, pressures, and tasks differ significantly from those typically present in psychology studies 

(Hurley 2015), and we are not aware of studies that examine multi-tasking as a self-control depletion catalyst. 

2. Background and hypothesis development 

Multi-tasking 

Multi-tasking is defined in psychology research as moving back and forth between multiple tasks 

(Monsell 2003; Gopher et al. 2000). By logical extension, multi-tasking also is comprised of a second important 

facet—task non-closure. Since multi-tasking involves switching back and forth between multiple tasks, then at 

times during multi-tasking an individual must switch from one incomplete task to another. For example, an 

auditor commonly begins the cash confirmation procedure by requesting, through an electronic intermediary, 

that a financial institution confirm certain cash account balances of their audit client. Once the auditor sends this 

request, they will have to wait some period of time for a reply. Rather than simply waiting on the confirmation 

reply, the auditor likely will switch to another audit task. At this point, the auditor is multi-tasking. Note that not 

only has the auditor switched between tasks, but also there is non-closure on the confirmation task during the 
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subsequent task. Thus, we define multi-tasking as a multi-faceted construct comprised of (i) the act of moving 

back and forth between multiple tasks, and (ii) an element of non-closure. 

Multi-tasking has increased in a variety of industries over the last several decades (Spink et al. 2008). 

The increase of multi-tasking is generally attributable to improvements in the flow of information through 

communication networks enabled by information technology. Technologies including electronic data files, 

mobile devices, and email support the rapid dissemination of information (Bresnahan et al. 2002). Accordingly, 

individuals are faced with increasing amounts of divided information, frequent interruptions, and numerous 

inputs, resulting in an increase in multi-tasking behavior (Appelbaum et al. 2008). 

Research has demonstrated benefits of multi-tasking, such as greater productivity because of the ability 

to meet the changing demands of the workplace (Freedman 2007), and to leverage knowledge from one task to 

another (Lindbeck and Snower 2000). However, research on multi-tasking generally finds that it imposes 

cognitive costs on individuals. For example, findings from Allport et al. (1994) suggest that increased cognitive 

resources are necessary to avoid unwanted carryover effects from one task to another. Rogers and Monsell 

(1995) find that there are significant reconfiguration costs (i.e., mentally switching between characteristics of 

one task and another) associated with multi-tasking. Monsell (2003) further elaborates that such costs result in 

slower productivity and error proneness. Other research, focused more specifically on task switching, finds that 

task switching can influence prospective memory (i.e., remembering to perform a planned task in the future), 

reducing task performance, or even causing decision makers to forget to return to the interrupted task (e.g., 

Dismukes and Nowinski 2007). 

Multi-tasking behavior also has increased in auditing (Bhattacharjee et al. 2013). For example, auditors 

typically are connected with their clients through email, shared drives, and client portals. This constant 

connectedness makes it possible for auditors to wrap up audit tasks from prior engagements while at another 

client’s office. To date, audit literature has considered how sequentially working on multiple clients can cause 

auditors to comingle judgment processes between clients and tasks (Lindberg and Maletta 2003; Bhattacharjee 

et al. 2007; O’Donnell and Schultz 2005). However, previous studies have not examined multi-tasking, which 

requires individuals to go back and forth between multiple tasks while not obtaining closure, and have not 

considered potential lasting effects due to self-control depletion. 
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Self-control resource depletion 

Self-control is required to maintain a high level of cognition (Schmeichel et al. 2003) and allows an 

individual to shift goals, activate different decision rules, and suppress personal desires (e.g., need for closure). 

Ego Depletion Theory posits that individuals have a limited amount of self-control resources and thus a limited 

capacity to engage in what Kahneman (2011) calls Type II thinking.2 Specifically, theory suggests that as an 

individual completes self-control dependent tasks (e.g., shifting goals or ignoring need for closure) they deplete 

self-control resources, which results in a diminished ability to subsequently engage effectively in complex 

reasoning (Schmeichel et al. 2003). For example, as self-control resources are depleted, decision makers become 

less likely to critically analyze information and more likely to engage in heuristic processing (e.g., Masicampo 

and Baumeister 2008; Fischer et al. 2008).3 As Bhaskar et al. (2016) note, auditors must use high levels of 

cognitive resources to maintain a questioning mind (i.e., exhibit professional skepticism), process contradictory 

evidence, and critically assess evidence. Thus, auditors work in an environment in which self-control resources 

are required, and also frequently expended. It is important to note that self-control depletion is a separate and 

distinct construct from mental fatigue, which may result in similar outcomes.4 That is, while long hours and 

seasonally heavy workloads, through mental fatigue, may obviously reduce auditors’ ability to think critically, 

self-control depletion is less easy to observe. 

The discussion above suggests that self-control resources will be heavily consumed during multi-

tasking, relative to sequential completion of tasks, for several reasons. First, multi-tasking requires increased 

focus to independently process information when switching between multiple tasks, and maintaining focus 

results in self-control depletion (e.g., Muraven and Slessareva 2003; Schmeichel et al. 2003). Additionally, 

switching tasks requires goal shifting and rule activation, both of which require, and consume, self-control 

resources (Rubinstein et al. 2001). For example, during an integrated audit, auditors commonly complete 

internal control and substantive testing. While the purpose of each is similar (gathering evidence to evaluate the 

fairness of the client’s reports), the specific testing goals and rules differ. 

                                                             
2 The term ego comes from Freud’s (1923) seminal work on the structural model of the psyche, and it also is 
commonly referred to as executive control. 
3 Interestingly, these self-control resources are not task-specific, but rather impact one’s ability across tasks, or 
even types of task (e.g., physical tasks (Baumeister et al. 1998); cognitive tasks (Schmeichel et al. 2003); 
emotional tasks (Tice et al. 2007)). 
4 To reduce the concern that mental fatigue was manipulated along with self-control depletion in our 
experiment, we measure time-spent-on-task as a proxy for fatigue (e.g., Linden et al. 2003; Ackerman and 
Kafner 2009). Further, we test the manipulations with an extended measure of mental fatigue to demonstrate 
that fatigue is not manipulated along with self-control depletion. 
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Beyond task switching, multi-tasking inhibits individuals from completing one task before moving on 

to other tasks. In general, individuals have a desire for definite knowledge on an issue (e.g., that comes from 

completing a task) and an aversion toward ambiguity (e.g., moving on to another task before completing the 

first) (Webster and Kruglanski 1994).5 Using an established dispositional measure, prior research finds that 

accounting students and junior auditors are especially high in their desire for closure (Webster and Kruglanski 

1994; Bailey et al. 2011). Multi-tasking inhibits the ability to achieve closure, and prior self-control depletion 

research provides strong support that suppressing desires, such as the desire for closure, requires the use of self-

control (e.g., Baumeister and Heatherton 1996; Metcalf and Mischel 1999). Thus, we expect that this aspect of 

multi-tasking (i.e., inhibiting closure) is an important component to the depletion of self-control resources in an 

audit setting. 

Taken together, multi-tasking provides a strong operationalization of a task that depletes self-control 

resources. Specifically, multi-tasking requires auditors to use self-control (i) in order to overcome their desire 

for closure and (ii) to maintain cognitive focus in order to engage in goal shifting and rule activation. It is 

important to note that this steering of self-control resources, such as controlling attention while multi-tasking, 

produces the same self-control depletion as more active self-regulation (e.g., avoiding a temptation to eat a 

cookie), and is one of several domains that lead to self-control depletion (Hagger et al. 2010). Applying findings 

from the self-control depletion literature suggests that, after exerting the self-control resources required by 

multi-tasking, subsequent acts requiring self-control, such as making judgments and decisions during an audit 

reviewer task, will be impaired.6 This leads to our first hypothesis: 

HYPOTHESIS 1. Auditors who multi-task in initial tasks will exhibit lower quality judgments during a 
subsequent audit task compared to auditors who sequentially complete the same initial tasks. 

 
Restoring self-control resources 

An important element of Ego Depletion Theory is that self-control resources can be replenished 

(Hagger et al. 2010). Testing the efficacy of a practical intervention designed to replenish self-control resources 

provides an opportunity to counteract causes of self-control depletion that likely occur in the auditing 

environment, and that may be unavoidable. Prior studies have found that a variety of methods can be used to 

replenish one’s self-control resources: short periods of rest and relaxation (Tyler and Burns 2008), providing 

food high in glucose (Gailliot and Baumeister 2007), and offering rewards (Hagger and Chatzisarantis 2013). 

                                                             
5 This disposition is enhanced by the perceived benefits of obtaining closure (i.e., facilitating audit workpaper 
review) and by the perceived costs of lacking closure (i.e., missing important audit reporting deadlines) 
(Webster and Kruglanski 1994). 
6 In the context of a reviewer task, lower judgment quality would involve identifying fewer preparer errors. 
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Research also has demonstrated that positive affect, as well as techniques related to inducing positive affect, can 

be used to undo the effects of self-control depletion (Ryan and Deci 2008). For example, Tice et al. (2007) find 

that, after an initial act requiring self-control, participants performed equally well on subsequent tasks requiring 

self-control after receiving inductions of positive mood or emotion as those participants whose self-control 

resources were not depleted, and better than participants whose self-control resources were depleted but did not 

receive the intervention. Thus, implementable strategies such as ingratiating techniques (e.g., compliments) can 

bolster positive affect (Robertson 2010), which in turn should replenish a depleted ego. 

Beyond directly examining positive affect, research has demonstrated other affect-related mechanisms 

that replenish ego. Gao et al. (2014) provide evidence that statements highlighting the importance of the current 

task (known as “significance reminding”) replenish a depleted ego through their effect on vitality (defined as 

activated positive affect). Affirmations and induced optimism, also related to positive affect, have been found to 

replenish ego, allowing participants to persist in self-control dependent tasks (Schmeichel and Vohs 2009; 

Meevissen et al. 2012). 

We consider an intervention involving several facets related to positive affect (i.e., ingratiation, 

statements of task importance, and affirmation) that are theoretically linked to self-control resource 

replenishment. Such a theoretical based intervention, where audit managers use easily implementable techniques 

of “psychological” ego replenishment, should undo the deleterious effects of multi-tasking and generally boost 

one’s self-control resources such that performance on tasks requiring self-control will improve. To be clear, 

such an intervention serves not as the solution, but as an archetype for possible solutions that incorporate 

various methods based on theoretical ego-restoring actions. This leads to our second hypothesis: 

HYPOTHESIS 2. Auditors who multi-task in initial tasks will exhibit higher-quality judgments during a 
subsequent audit task when they are exposed to an ego-boosting intervention than when they are 
not. 

 
3. Method 

Participants 

 Eighty-three audit seniors from multiple Big 4 firms completed the experiment.7 Their audit experience 

ranged from 2.4 to 7.8 years, with mean experience of 4.1 years.8 Prior research, as well as discussions with 

audit partners, confirms that audit seniors would be familiar with all of the experimental tasks, including the 

                                                             
7 We obtained the majority of participants at national training sessions, while others completed the experiment 
in their offices. The results reported below do not differ based on data collection site. 
8 There are no significant differences in mean months of experience between the four experimental cells. 
Further, the inclusion of experience as a covariate does not change the interpretation of any results. 
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reviewer task used to capture the dependent variables (e.g., Owhoso et al. 2002). Figure 1 summarizes the 

experimental design (2 [multi-tasking] × 2 [ego-boosting intervention] between-subjects design). 

[Figure 1 about here] 

Experimental tasks 

The experimental materials included background information about two hypothetical audit clients, the 

participant’s role in the case (audit senior), and task instructions. Participants were tasked with completing a 

search for unrecorded liabilities for audit client 1, internal control testing for audit client 2, and a workpaper 

review of accounts receivable testwork for audit client 1. For clarity, we refer to the first two tasks as preparer 

tasks, and the final task as a reviewer task. The two initial preparer tasks were simple by design, to reduce the 

likelihood that we induced mental fatigue in our participants. For the subsequent reviewer task, we chose a 

reviewer task as it is a cognitively demanding task for auditors (Owhoso et al. 2002), which self-control 

depletion research shows requires self-control resources (Schmeichel et al. 2003). After these tasks, participants 

responded to manipulation check questions and questions intended as control variables, and provided 

demographic information. Finally, participants completed another task that serves as an alternative measure of 

self-control depletion. 

Multi-tasking manipulation 

We designed the multi-tasking manipulation to be consistent with the dual-task paradigm used to test 

for self-control depletion effects (e.g., Baumeister et al. 1998; Vohs et al. 2008). Under this approach, 

participants assigned to the self-control depletion condition would engage in an initial task requiring self-control 

(i.e., self-control depleting task), followed by a second-task also requiring self-control. Conversely, control 

participants would also complete two tasks, but only the second task requires self-control. Performance on the 

second task is used to test for the effects of self-control depletion. In our study the self-control depleting task 

was comprised of two tasks (i.e., preparer tasks) in order to effectively manipulate the requirement to multi-task. 

Thus, all participants performed three total tasks, with the third task (reviewer task) used to test for self-control 

depletion effects. 

The first preparer task required participants to complete a search for unrecorded liabilities by testing 

ten disbursements that occurred subsequent to the audit client’s fiscal year-end. Participants assigned to the 

multi-tasking conditions received the first eight invoices before being told that the remaining evidence (i.e., two 

invoices) would be provided at a later time and that they should begin internal control testwork immediately. 

We then provided them with the instructions, audit workpaper, and evidence necessary to begin the second 
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preparer task, testing an internal control requiring dual signatures on checks over $10,000. These participants 

then received the first eight (of 12) check copies before being told that the remaining evidence (i.e., four checks) 

would be provided at a later time, and were asked to switch back to the search for unrecorded liabilities, for 

which they then received the remaining evidence and completed the testing. They next received two additional 

check copies related to the internal control testwork.9 Thus, consistent with the multi-faceted nature of multi-

tasking, participants in the multi-tasking condition were required to switch back and forth on the two preparer 

tasks while not obtaining closure on the second task. 

We provided participants assigned to the sequential completion condition with all of the invoices 

necessary to complete the search for unrecorded liabilities (10), followed by all of the check copies necessary to 

complete the internal control testwork (10).10 Consequently, participants in the sequential conditions were able 

to complete the search for unrecorded liabilities before completing the internal control testwork. Importantly, 

the total number of evidence items to be examined and documented (20) before beginning the reviewer task was 

consistent across all conditions. 

Ego-boosting manipulation 

After performing the first two preparer tasks, all participants received a memo that included 

instructions for the reviewer task. For participants in the Ego-Boosting condition, the memo also included the 

following statement intended to restore self-control resources. 

Thank you once again for your participation in this study. As a former auditor myself (I spent 

five years in public accounting), I understand how critical audit seniors are to every audit 

engagement. You are the front-line control over the cost and quality of auditing. My aim with 

this study is to better understand how you complete audit procedures, with an ultimate aim of 

improving the audit industry. Your performance in this study will help meet this goal. 

Additionally, during my conversations with your audit firm, they have identified your group 

of seniors as audit experts who are qualified to complete this study. 

 

                                                             
9 The remaining two check copies necessary to complete the internal control testing were provided to 
participants after they completed the post-experimental measures. 
10 In order to detect any differences in effort or fatigue between conditions, we asked participants to self-report 
time spent on the first two audit tasks. We found no differences in time between conditions (see additional 
analyses). 
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This statement included a multi-faceted approach to ego-replenishment.11 Positive affect was directly induced 

through ingratiation and similarity (e.g., participants identified as the front-line control regarding cost and audit 

quality, the experimenter is identified as a former auditor), which provoke liking (Cialdini 1993). Further, 

statements of task importance and affirmation (both are related to positive affect; e.g., task performance will 

help improve the audit industry, participants identified as audit experts) also have been shown to replenish a 

depleted ego (Gao et al. 2014; Meevissen et al. 2012). These facets go beyond a pure affect manipulation and 

have characteristics that may directly effect ego replenishment. Again, the purpose of this intervention, based on 

Ego Depletion Theory, is to demonstrate that easily implementable techniques have the potential to undo the 

deleterious effects of multi-tasking. For participants in the No Ego-Boosting condition, the memo did not 

include the intervention; rather, it only included instructions for the reviewer task. All participants then 

completed the reviewer task, which was used to capture the dependent variables. 

Reviewer task and dependent variables 

 The reviewer task included a partial audit program, a lead sheet, and six workpapers that focused on the 

audit of the client’s accounts receivable and related financial statement accounts (i.e., allowance for doubtful 

accounts, bad debt expense). This reviewer task was purposefully complex, relative to the first two preparer 

tasks, and required complex reasoning (i.e., self-control resources) to resolve. Participants were told that the 

workpapers were completed by a staff auditor on the audit team for client 1 and that they were responsible for 

reviewing the files and providing any review comments they deemed necessary. Following Owhoso et al.’s 

(2002) design, there were a total of 10 errors seeded in the audit staff workpapers, which are detailed in Table 1. 

Participants were provided with a worksheet in which they could provide their workpaper review notes. 

Capturing review notes provides a realistic measure of participants’ performance (Rich et al. 1997). The 

dependent variable relates to auditors’ judgments and decisions during the reviewer task, specifically the 

number of seeded errors identified in participants’ review notes. We also recorded the type of error identified, 

conceptual or mechanical, as self-control depletion literature suggests that identification of the more cognitively 

demanding conceptual errors will be most affected by self-control depletion (e.g., Schmeichel et al. 2003). 

 

 

 

                                                             
11 Muraven and Slessareva (2003) finds that motivation moderates self-control depletion effects. Further, 
motivation may be heightened when affect is induced (e.g., Podsakoff, Podsakoff, and Kuskova 2010; Schwarz 
1990). Thus, we elicited participants’ self-reported motivation. Results, presented in the analysis section, 
suggest that motivation is not confounded with the ego-boosting manipulation. 
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Alternative measure of self-control depletion 

Prior psychology studies have designed many different tasks intended to measure individuals’ self-

control. However, these measures were not logistically feasible in the current study. For example, many of these 

measures focus on participants’ persistence in the face of physical discomfort (e.g., drinking an undesirable 

liquid, holding their hand in icy water (Vohs et al. 2008)) or require excessive amounts of time to measure 

(Baumeister et al. 1998). Importantly, previous measures of self-control require participants to exhibit similar, 

fundamental aspects of self-control such as maintaining cognitive focus and task persistence. 

We therefore designed an alternative, non-audit task to capture the major facets of prior self-control 

measures, without the related physical or time-intensive characteristics. We asked participants to complete two 

spot-the-difference puzzles, where the objective was to identify differences between two otherwise similar 

images.12 Consistent with measures used in prior self-control depletion studies, completion of the puzzle task 

required two fundamental facets of self-control. First, participants had to maintain cognitive focus in order to 

identify minor differences between two images. Results from the study indicate that this was difficult as no 

participant found all of the differences in both puzzles (five participants found all of the differences in one, but 

not the other, puzzle). Second, in order to successfully complete the puzzle task, participants had to persist when 

quitting was a preferred and viable option.13 Participants’ state level of self-control is calculated as the total 

number of differences identified on the two puzzles. 

4. Results 

Manipulation checks 

 To determine if participants adequately understood both aspects of the multi-tasking manipulation, we 

asked participants to (i) indicate whether or not they were able to complete the first preparer task (a search for 

unrecorded liabilities) before beginning the second preparer task (internal control testing); and (ii) whether or 

not they completed the second preparer task (internal control testing). Four of the 83 participants (4.8 percent) 

incorrectly answered one or both of the manipulation check questions (three participants failed the first 

manipulation check question only, while one failed both questions). We removed observations for participants 

who failed one or both of the manipulation checks from the main analysis, resulting in 79 usable responses. If 

                                                             
12 The puzzles shared the characteristic that most participants would not be able to completely solve them, but 
would be able to identify at least some differences. This feature minimizes ceiling and floor effects. 
13 This was the last task to be completed during a full day of training (i.e., the preferred option was quitting); 
participants were instructed that they could exit the experiment at any time and were not provided with the 
actual number of differences included in the two puzzles (i.e., quitting was a viable option). 
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these participants’ responses are included, patterns of cell means and statistical inferences are the same as those 

reported. 

Given our ego-boosting manipulation is steeped in positive affect (both directly and indirectly), we 

consider a measure of positive affect to see if our manipulation alters participants’ affect levels. Participants 

completed a shortened version of the Brief Mood Introspection Scale (BMI; Mayer and Gaschke 1988), which 

required participants to indicate how well each of seven adjectives described their mood during the experiment. 

The adjectives included Happy, Sad, Caring, Content, Grouchy, Calm, and Irritated, with responses provided on 

four point scales with (1) Definitely do not feel, (2) Do not feel, (3) Slightly feel, and (4) Definitely feel as 

choices. Consistent with Mayer and Gaschke (1988), in order to compute a single mood rating, we added 

participants’ numerical responses. The mean mood rating is higher in the Ego-Boosting conditions than in the 

No Ego-Boosting conditions (22.70 versus 18.53; F1,75 = 21.07; p < 0.01; non-tabulated), which supports a 

successful manipulation of positive affect. 

Multi-tasking (H1) 

 Hypothesis 1 predicts that, absent an ego-boosting intervention, auditors who multi-task during the two 

initial preparer tasks will identify fewer seeded errors during a subsequent reviewer task compared to auditors 

who sequentially complete the same two initial preparer tasks. Results indicate that, auditors who multi-tasked 

identified fewer seeded errors during the reviewer task (2.58) than auditors who worked sequentially (4.45, one-

tailed p-value < 0.01; Table 2, panels B and C).14 ANOVA results provide further support. Specifically, there is 

a significant main effect of multi-tasking on auditors’ propensity to identify seeded workpaper errors (two-tailed 

p-value < 0.01; Table 2, panel A). These findings are consistent with the expectation that auditors who multi-

task will exhibit lower judgment quality during a subsequent task as compared to those who sequentially 

complete tasks, therefore supporting H1. 

 

Ego-boosting intervention (H2) 

 Hypothesis 2 predicts that our ego-boosting intervention will improve the judgments of auditors who 

have previously multi-tasked. Consistent with this expectation, auditors who multi-tasked identified 

significantly more seeded errors during the reviewer task when exposed to the intervention (4.55) than without 

the intervention (2.58; one-tailed p-value < 0.01; Table 2, panels B and C). ANOVA results also indicate a 

                                                             
14 Recall that we seeded a total of 10 preparer errors in the workpapers to be reviewed. The mean number of 
seeded errors identified for all participants was 4.17, resulting in an error detection rate of 41.7 percent. This 
rate is consistent with prior research that uses review notes to code detected errors (i.e., Owhoso et al. 2002). 
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significant interaction effect of multi-tasking and ego-boosting intervention on the number of seeded errors 

identified (two-tailed p-value = 0.04; Table 2, panel A). Figure 2 depicts the means for the dependent variable 

by condition and demonstrates that our ego-boosting intervention has the intended positive effect on multi-

tasking individuals’ performance. Specifically, multi-tasking has a lingering negative influence on auditors’ 

propensity to identify workpaper errors, but an intervention designed to boost self-control resources mitigates 

this influence.15 This result highlights the importance of audit firms, and specifically higher-ranking members of 

an audit team (i.e., partner or in-charge), being aware of situations that deplete auditors’ self-control resources 

(i.e., multi-tasking) so that they can intervene when necessary to mitigate the negative effects of self-control 

depletion on judgment quality. 

 

 

Additional analyses 

Error types identified 

 During an audit workpaper review task, a reviewer may come across mechanical or conceptual errors. 

The seeded errors included in the experimental reviewer task were seven mechanical and three conceptual errors 

(see Table 1 for a description of seeded errors). Similar to Owhoso et al. (2002) and Ramsay (1994), we define 

mechanical errors as focused more on technical accuracy and completeness of testing, and requiring little to no 

subjective judgment, while we define conceptual errors as focused more on overall quality, big picture, and 

larger implications of the testing, and requiring more subjective judgments. In other words, while mechanical 

errors typically focus on the application of standard audit procedures (i.e., scanning a listing of accounts 

receivables for any related parties), conceptual errors demand more complex reasoning (i.e., determining 

whether abnormal client activity warrants further investigation).16 Prior research on self-control depletion finds 

that individuals are less able to engage in complex, critical thinking when they are in a state of depleted self-

control (e.g., Schmeichel et al. 2003). Thus, we expect that auditors’ ability to identify conceptual errors during 

                                                             
15 We conducted our analyses with several control variables (task familiarity, experience, gender, motivation) to 
ensure the robustness of our results. We find that none of the control variables are significant in any analyses, 
nor do they interact with any variables of interest (multi-tasking and ego-boosting intervention). Further, the 
inclusion of any of these variables, either individually, or in the aggregate, as covariates in the main analysis 
does not change the inferences associated with hypothesis testing (i.e., the resulting p-values associated with the 
variables of interest are less than 0.05). 
16 An expert panel of auditors (senior managers and partners) classified the seeded errors as conceptual or 
mechanical, based on the aforementioned definitions. For any classifications where there was not clear 
agreement, an independent audit partner made a final decision. The expert panel’s classifications are reflected in 
Table 1. 
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a reviewer task is likely to be more negatively affected by self-control depletion effects than their ability to 

identify mechanical errors. 

Using the number of identified conceptual errors as the dependent variable, ANOVA results indicate a 

marginally significant main effect of multi-tasking (i.e., self-control depletion) (F1,75 = 2.91; two-tailed p-value 

= 0.09 non-tabulated). The interaction also is marginally significant (F1,75 = 2.91; two-tailed p-value = 0.09 non-

tabulated). Similar to H1, in the absence of the ego-boosting intervention, participants who multi-tasked 

identified fewer conceptual errors (0.42) compared to participants who sequentially completed the same tasks 

(0.95; t-stat = 2.40; p-value = 0.01 non-tabulated). Thus, consistent with Ego Depletion Theory, it appears that 

auditors in a depleted state are less able to identify conceptual errors. Further, similar to H2, participants who 

multi-tasked and were exposed to an ego-boosting intervention identified more conceptual errors (1.00) 

compared to participants who multi-tasked but were not exposed to the intervention (0.421; t-stat = 2.55; one-

tailed p-value < 0.01 non-tabulated). Therefore, an ego-boosting intervention improves auditors’ ability to 

identify conceptual errors after multi-tasking.17 

Performance on alternative measure of self-control depletion 

As discussed in our methods section, to better determine the extent of self-control depletion across 

conditions, we also asked participants to complete another self-control dependent task, which is unrelated to 

auditing, after performing the reviewer task. Specifically, we ask participants to identify differences between 

images in two puzzles. Hagger et al. (2010) show that task familiarity and experience can moderate self-control 

depletion effects. Participants indicated a high level of experience in reviewing audit workpapers (mean of 7.49 

on a scale from 1, low, to 9, high) and likely were familiar with the accounting issues underlying the 

experimental task (i.e., accounts receivable). Thus, self-control depletion effects may have been muted on the 

reviewer task. Testing performance on another self-control dependent task provides a less context specific test 

of self-control depletion, and also further strengthens our claim that self-control depletion is the phenomenon 

driving our main results. 

We use the number of differences identified in the puzzles as the measure of performance on this 

alternate self-control depletion task. Consistent with our main analysis, we find that, absent our intervention, 

participants did not perform as well on the alternate self-control dependent task after multi-tasking (24.53) 

                                                             
17 In order to better control for participants’ individual effort, we also analyzed the types of errors identified 
(conceptual or mechanical) as a proportion of total seeded errors identified. Inferences drawn from this analysis 
are consistent with using participants’ raw number of seeded errors identified, by type, presented previously. 
Because estimation issues result when performing ANOVA or OLS regression using bounded response 
variables (0→1), we also perform a Tobit regression (Kieschnick and McCullough 2003). Inferences using this 
approach are the same (p-value = 0.04 for the main effect of multi-tasking). 
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compared to sequentially completing the same tasks (34.30, one-tailed p-value < 0.01, Table 3, panels B and C). 

An ego-boosting intervention again improved performance of participants who had previously multi-tasked 

(34.15 vs. 24.53, one-tailed p-value < 0.01, Table 3, panels B and C). Additionally, MANOVA results, with the 

number of seeded workpaper errors identified in the reviewer task and the number of differences identified in 

the puzzles task as dependent variables, are consistent with our main results (multi-tasking F2,74 = 5.84; two-

tailed p-value < 0.01; Multi-Tasking×Ego-Boosting Intervention F2,74 = 2.36; two-tailed p-value = 0.10; non-

tabulated), providing further evidence that multi-tasking elicited self-control depletion effects, and an ego-

boosting intervention counteracted self-control depletion. 

Mental fatigue 

To reduce concern that mental fatigue induced by the two initial preparer tasks is confounded with the 

multi-tasking manipulation, we examine the mean self-reported time measure across experimental conditions. 

Time spent on task is a common proxy for mental fatigue in psychology research (e.g., Linden et al. 2003; 

Ackerman and Kafner 2009). The overall mean time spent on the preparer tasks is 16.5 minutes. In the no ego-

boosting intervention conditions, time spent in the multi-task setting (15.07 minutes) is shorter than in the 

sequential setting (17.74 minutes) (F1,31 = 4.01; two-tailed p-value = 0.05; non-tabulated). This was unexpected 

given that more time spent on task (i.e., in the no intervention/sequential setting) is suggestive of a more 

fatiguing task (e.g., Linden et al. 2003). Across the ego-boosting intervention conditions, time spent is not 

significantly different in the multi-task setting (17.10 minutes) versus the sequential setting (15.79 minutes) 

(F1,37 = 1.52; two-tailed p-value = 0.23; non-tabulated). Additionally, time spent on task does not mediate our 

main findings (the 95 percent confidence interval of the index of moderated mediation (Hayes 2015) is not 

significant:  −0.1042, 0.8490). Accordingly, it appears that the multi-tasking manipulation is not confounded 

with mental fatigue. 

While our proxy for mental fatigue is consistent with the psychology literature, we acknowledge that it 

may not, in all cases, capture every nuance of mental fatigue. To obtain greater comfort that fatigue was not 

concurrently manipulated with multi-tasking, we reran the first two preparer tasks of our experiment with senior 

students enrolled in an auditing course.18 The only manipulated variable was multi-tasking. After working 

through the first two preparer tasks, participants completed a mental fatigue scale created by Chalder et al. 

(1993), which has been validated and widely cited in psychology research. Results from this experiment support 

                                                             
18 Students had previously covered internal control testing and a search for unrecorded liabilities during the 
semester coursework. Thirty-nine students (41.9 percent) are female. Approximately 36 percent had previously 
completed internships. 
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our claim that mental fatigue was not manipulated along with self-control depletion. Specifically, when 

participants completed the task sequentially, the fatigue measure was not significantly different than when 

participants multi-tasked (means = 23.43, 23.13 respectively, where higher scores are indicative of more mental 

fatigue; F1,91 = 0.06; p-value = 0.80). Collectively, these additional analyses provide evidence that our multi-

tasking manipulation did not affect mental fatigue. 

Motivation 

 The post-experiment questionnaire asked that participants self-report their motivation for completing 

the reviewer task using a scale with endpoints (1) not motivated at all and (9) very motivated. Overall, 

participants reported motivation just above the scale midpoint (5.33). In an ANOVA, there is no significant 

effect of the ego-boosting intervention on participants’ self-reported motivation (F1,77= 0.82; two-tailed p-value 

= 0.37). Thus, it appears that motivation is not confounded with our ego-boosting intervention. 

5. Conclusion 

Multi-tasking has become more common in auditing because of improvements in information 

technology that allow auditors to work on multiple tasks and even multiple clients concurrently (Bhattarcharjee 

et al. 2013). This study demonstrates, based on Ego Depletion Theory, that auditors who multi-task exhibit 

impaired judgment quality that persists beyond the concurrently performed tasks because of diminished self-

control resources (i.e., the ability to cognitively focus). However, an ego-boosting intervention mitigates the 

impaired judgment quality caused by self-control depletion. 

We contribute to the auditing literature by providing evidence that a common aspect of the audit 

environment (multi-tasking) can deplete auditors’ self-control resources, leading to impaired judgment quality. 

Further, this is the first study to identify an intervention to mitigate the negative effects of self-control depletion 

in an audit environment. While we focus on the self-control depleting effects of multi-tasking, future research 

could identify other causes of self-control depletion in auditing. This is especially important given self-control 

depletion theory indicates that self-control depletion effects are most pronounced for individuals who use high 

levels of cognitive resources (e.g., Schmeichel et al. 2003), such as those required in auditing. The audit 

environment likely includes many causes of self-control depletion, such as resisting the temptation to accept the 

status quo, maintaining a questioning mind, and critically assessing audit evidence (Bhaskar et al. 2016). Given 

this study’s findings that decrements in self-control lead to a reduction in auditors’ judgment quality, 

identification of other methods that auditors could employ to overcome self-control depletion effects has direct 

implications for improving audit quality. 
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The results from this study serve to inform audit firms of a potential negative impact of multi-tasking 

on audit quality. While multi-tasking is likely to persist in auditing, auditors could strategically design the 

timeline of audit engagements and direct their information search (i.e., client inquiries and requests) in a manner 

to reduce the likelihood that multi-tasking is necessary. Practically speaking, partners and managers who are 

most in tune with junior auditors can intervene when the conditions for self-control depletion are present. 

Auditors may explicitly consider the possibility of self-control depletion among staff during audit planning in an 

effort to improve judgment quality and explore other practical prescriptive solutions. 

We add to the growing literature on self-control depletion by showing that the self-control depleting 

effects found in psychology literature, where incentives, pressures, tasks, and participants differ significantly, 

are robust to a professional setting (Hurley 2015). We also provide novel evidence that self-control depletion is 

a distinct phenomenon from mental fatigue. Finally, we are unaware of previous studies that identify multi-

tasking as a cause of self-control depletion. 

We acknowledge that there are several imitations to our study. Given we define multi-tasking is a 

function of (i) going back and forth between tasks and (ii) non-closure, we are unable to tease apart which facet, 

or mix of the two, may be driving our results. Additionally, our ego-boosting intervention was intentionally 

strong, allowing us to effectively test whether auditors’ self-control resources can be replenished, leading to 

improved judgment quality. This ego-boosting intervention had multiple facets that, while improving positive 

affect, also may have affected other constructs (e.g., social bonds, identification with the profession) that can 

influence auditors’ judgments. It should be noted though, that our measure of affect (BMI scale) mediates the 

effect of the ego-boosting intervention on auditors’ puzzle task performance (i.e., the alternative self-control 

depletion measure), suggesting that our intervention effect is due to inducement of positive affect (following the 

approach of Hayes (2015) we used 10,000 bias-corrected bootstrap samples, resulting in a 95 percent confidence 

interval: 0.5657, 5.0214, where a confidence interval excluding zero supports mediation). Future research may 

attempt to further delineate the particular influence of these different constructs, test whether the effect of 

certain facets of our manipulation (i.e., positive affect) attenuates after multiple uses, and consider whether other 

ego-boosting mechanisms (e.g., rest, rewards, nutrition) are effective in restoring auditors’ self-control 

resources.  
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TABLE 1 
Listing of seeded errors in the reviewer task 
    

 W/P Ref. Error Description Type of Error 

1) C.01 Staff auditor did not investigate significant increase in the average age 
of receivables. 

Conceptual 

2) C.02 Trade accounts receivable includes employee receivables. Mechanical 

3) C.03 Staff auditor incorrectly identified a customer order shipped on 
12/30/13, FOB destination, and received on 1/2/14 as properly included 
in the 2013 Accounts Receivable balance. 

Mechanical 

4) C.03 Differences noted on sampled confirmations were not projected to the 
population. 

Mechanical 

5) C.04 Accounts receivable bucket balances used in current year allowance 
calculation are prior year balances. 

Mechanical 

6) C.04 Allowance for doubtful accounts has not been adjusted for current year 
recoveries. 

Mechanical 

7) C.04 Allowance for doubtful accounts balance in the workpaper reflects prior 
year balance rather than current year. 

Mechanical 

8) C.04 Accounts receivable greater than 365 days are not included in the 
hindsight analysis. 

Mechanical 

9) C.04 Hindsight analysis indicates the client historically under-estimates the 
allowance, and was not further investigated. 

Conceptual 

10) C.04a Abnormal write-off of accounts near year-end was not investigated. Conceptual 

    

Notes: We define mechanical errors as focused more on technical accuracy and completeness of testing, and 
requiring little to no subjective judgment, while we define conceptual errors as focused more on overall quality, big 
picture, and larger implications of the testing, and requiring more subjective judgments. 
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TABLE 2 
Auditors’ performance on the reviewer task 

Panel A: Two-way ANOVA 

        
Two-tailed 

p-value df  MS F  

Multi-Tasking 1  26.59 11.17    0.001 

Ego-Boosting Intervention 1  31.37 13.18    0.001 

Interaction 1    9.97   4.19    0.044 

Residual  75    2.38     

  

Panel B: Seeded errors identified: Mean, (Std. Dev.), [n], Cell  

       

No Ego-
Boosting 

Intervention 
Ego-Boosting 
Intervention 

 

Row totals 

Sequential 4.45 5.00  4.73 

(1.64) (1.08)  (1.40) 

[20] [20]  [40] 

A B   

       

Multi-tasking 2.58 4.55  3.59 

(1.74) (1.64)  (1.94) 

[19] [20]  [39] 

  C  D   

       
Column totals 

 
3.54 

(1.92)  
4.78 

(1.39) 
  

  [39]  [40]   

 

Panel C: Tests of H1 and H2 

Planned comparison t-stat 
 One-tailed 

p-value 
      

H1: A > C 11.95   <0.001 
      

H2: D > C 13.27   <0.001 
  

Notes: Multi-Tasking is a dichotomous factor to differentiate between participants who multi-tasked the two 
preparer tasks and participants who sequentially completed the two preparer tasks. Ego-Boosting Intervention is a 
dichotomous factor to differentiate between participants who were provided an ego-boosting memo before 
completing the reviewer task and participants who were not provided the memo. The dependent variable is defined 
as the number of seeded errors identified (out of a total of 10 possible errors). 
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TABLE 3 
Auditors’ performance on the alternate self-control dependent task 

Panel A: Two-way ANOVA 

        
Two-tailed 

p-value df  MS F  

Multi-Tasking 1  672.53 8.94    0.004 

Ego-Boosting Intervention 1  638.40 8.49    0.005 

Interaction 1  305.95 4.07    0.047 

Residual  75    75.21     

  

Panel B: Differences identified: Mean, (Std. Dev.), [n], Cell  

       

No Ego-
Boosting 

Intervention 
Ego-Boosting 
Intervention 

 

Row totals 

Sequential 34.30 36.05  35.18 

(10.26) (6.41)  (8.49) 

[20] [20]  [40] 

A B   

       

Multi-tasking 24.53 34.15  29.46 

(9.23) (8.36)  (9.95) 

[19] [20]  [39] 

  C  D   

       
Column totals 

 
29.54 

(10.84)  
35.10 
(7.42) 

  

  [39]  [40]   

 

Panel C: Supplemental tests of H1 and H2 

Planned comparison t-stat 
 One-tailed 

p-value 
      

H1: A > C   9.75   0.002 
      

H2: D > C 11.67   0.001 
  

Notes: See Table 2 for a description of independent variables. The dependent variable is defined as the number of 
differences identified on two spot-the-difference puzzles. 
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Figure 1  Experimental design 
 

  Sequential Condition          Multi-Tasking Condition 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

100% (10/10) of the evidence 
necessary to complete the search 
for unrecorded liabilities (task 1) 

80% (8/10) of the evidence 
necessary to complete the search 
for unrecorded liabilities (task 1) 

Remaining 20% (2/10) of the 
evidence necessary to complete the 

search for unrecorded liabilities 
(task 1) 

16.67% (2/12) of the evidence 
necessary to complete the internal 

control testwork (task 2) 

66.67% (8/12) of the evidence 
necessary to complete the internal 

controls testwork (task 2) 

100% (10/10) of the evidence 
necessary to complete the internal 

control testing (task 2) 

Ego-Boosting 
Mechanism in 

half of the cases 
Review accounts receivable 

workpapers and provide workpaper 
comments (task 3) 

Alternate measure of self-control 
and post -experiment questionnaire 

Alternate measure of self-control 
and post-experiment questionnaire 

Review accounts receivable 
workpapers and provide workpaper 

comments (task 3) 
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Figure 2  Seeded errors identified 

 

Notes: See Table 2 for a description of independent and dependent variables.  
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