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ABSTRACT 

Background: Burnout, a consequence of chronic workplace stress, is associated with physical, emotional, and 

cognitive impairments. Healthcare workers (HCWs), particularly during the Pandemics , faced significant 

stressors, making them a relevant group for studying non-clinical burnout (NCB). This study explored whether 

NCB impacts attention subdomains in HCWs, a cognitive domain critical for professional tasks and overall 

functioning. 

Methods: The study recruited HCWs aged 25–45, excluding individuals with confounding medical or 

neurological conditions, substance use, or prior COVID-19 infection. Participants were classified into NCB and 

control groups using the Maslach Burnout Inventory (MBI). Attention performance was assessed using the 

Continuous Visual Attention Test (CVAT), measuring reaction time (RT), variability in RT (VRT), omission 

errors (OE), and commission errors (CE). Multivariate and univariate analyses were conducted to identify group 

differences and correlations between burnout dimensions and attention deficits. 

Results: Among 154 participants, 26 met inclusion criteria (13 NCB and 13 controls). Significant group 

differences in CE were observed, with NCB participants demonstrating more inhibition errors (F(4, 21) = 12.90, 

p = 0.001, η² = 0.35). VRT analysis indicated a trend toward higher variability in the NCB group when 

controlling for RT. Correlations revealed significant associations between CE and burnout dimensions, 

including exhaustion (R = 0.545, p = 0.004) and cynicism (R = 0.563, p = 0.003), and an inverse relationship 

with personal efficacy (R = −0.522, p = 0.006). 

Conclusion: HCWs experiencing NCB exhibit deficits in executive attention, particularly in sustained attention 

and impulsivity. Incorporating brief computerized attention assessments, such as the CVAT, alongside self-

reported burnout measures, may help identify individuals at risk for cognitive impairments. These findings 

underscore the importance of addressing burnout to mitigate workplace errors and inform policy interventions in 

high-stress occupations. 

 

Keywords: NCB, study, confounding, Covid-19 

 

1. INTRODUCTION 

Burnout, a consequence of chronic workplace stress, poses a significant health risk for employees across various 

professions (1). It is characterized by three primary dimensions: emotional exhaustion, depersonalization, and 

diminished personal efficacy. According to Schaufeli and Salanova (2), emotional exhaustion reflects a 

depletion of energy, depersonalization involves a detached attitude toward one’s work, and diminished efficacy 



International Journal of Medical Toxicology & Legal Medicine                                           Volume 27, No. 4S, 2024  
 

 
https://ijmtlm.org                                                                                                                                                              123                                                                           

corresponds to a decline in self-assessed competence. Furthermore, research has identified cognitive 

impairments among individuals experiencing clinical burnout (3,4,5,6,7). Deligkaris et al. (8) proposed 

integrating a cognitive aspect into the definition of burnout, emphasizing its substantial effect on cognitive 

function. 

One study (9) suggested that individuals with burnout can be identified by high levels of emotional exhaustion 

coupled with a markedly negative score in at least one other burnout dimension. Employees who continue 

working despite high burnout scores are often referred to as experiencing non-clinical burnout (NCB) (10). 

NCB represents an initial phase of burnout, characterized by exhaustion and detachment, where individuals 

remain in their roles despite these symptoms (11). Initially, NCB manifests as exhaustion and detachment, but 

continued exposure to stressors can intensify the condition, leading to more severe outcomes (10). Over time, 

this progression can result in clinical burnout, which includes profound emotional and physical exhaustion, 

depersonalization, and a reduced sense of accomplishment, often necessitating work leave (10,11). 

Healthcare workers (HCWs) frequently face substantial job-related stress (12,13), with high exhaustion levels 

documented even before the Pandemics  (14,15). The pandemic amplified these challenges, exposing HCWs to 

infection risks while they managed patient care. Recent findings indicate a significant increase in burnout 

symptoms among HCWs during the pandemic (16,17,18,19,20,21). Some reports highlighted depersonalization 

and emotional exhaustion as particularly impacted burnout dimensions during this period (22). Given the 

widespread burnout symptoms among HCWs, they represent a relevant group for exploring cognitive 

performance in individuals with NCB who remain active in their roles. 

Although cognitive impairments are well-documented in clinical burnout, their presence in NCB populations 

remains a topic of debate. While some studies suggest cognitive deficits in NCB (10), others do not corroborate 

these findings (23,24). Moreover, even less is understood about cognitive impairments in HCWs experiencing 

NCB. 

The investigation of cognitive function in HCWs with burnout symptoms holds both practical and theoretical 

relevance. Practically, cognitive impairments can lead to workplace errors, exacerbating distress, anxiety, and 

depression (4,25,26). Theoretically, some researchers have posited that NCB is associated with cognitive 

deficits, potentially due to reduced brain-derived neurotrophic factor levels, which could impair cognitive 

function even in burnout’s early stages (28). In contrast, other theories suggest that compensatory mechanisms, 

such as cognitive reserve and self-regulation, might mask cognitive deficits in NCB (27,29,30). Cognitive 

reserve theory posits that individuals with NCB utilize alternative neural networks to compensate for cognitive 

challenges (29). Meanwhile, self-regulation theory argues that NCB employees can manage cognitive resources 

effectively to maintain performance, leveraging their capacity to control impulsive responses and focus on 

objectives (30). 

Disparities in cognitive assessment tools may partly explain the inconsistent findings regarding cognitive 

performance in NCB. Attention, a critical cognitive domain, plays a pivotal role in daily functioning. It enables 

individuals to selectively focus on relevant stimuli, which is essential for activities like driving, learning, and 

professional tasks (31,32,33). Impairments in attention can increase the likelihood of errors and accidents in the 

workplace (33). Additionally, attention is foundational for functioning in other cognitive domains (31,34). 

Despite its importance, attention performance in NCB has not been thoroughly examined. 

Evidence suggests that attention encompasses four subdomains: alertness, behavioral inhibition, focused 

attention, and sustained attention (35,36). Intrinsic alertness pertains to internally regulated arousal, behavioral 

inhibition involves suppressing inappropriate responses, focused attention relates to responding accurately to 

specific targets, and sustained attention refers to maintaining concentration over time to detect relevant events 

(31). These subdomains can be effectively measured using Continuous Performance Tests, such as the 

Continuous Visual Attention Test (CVAT) (37,38,39,40,41). 

While prior research has highlighted the cognitive effects of clinical burnout, this study specifically explores the 

attention subdomains in HCWs with NCB. Utilizing the CVAT, we aimed to investigate whether NCB affects 

performance in these subdomains among HCWs working during the Pandemics . Our hypothesis posits that 

NCB may contribute to attentional deficits in this population. 

 

2. MATERIALS AND METHODS 

2.1. Participants 

Healthcare workers (HCWs), including physicians, nurses, and nursing aides, were recruited from a tertiary care 

facility during the Pandemics . Initially, brief clinical interviews were conducted with HCWs aged 25 to 45 

years. The lower age limit (25 years) was based on meta-analytical findings indicating heightened emotional 

exhaustion and depersonalization among younger nurses, as younger age may exacerbate burnout symptoms, 

while older age may offer protective effects against burnout (42). The upper age limit (45 years) was selected 

due to evidence suggesting declines in cognitive processing speed beyond this age (43, 44, 45). These age 

constraints minimized variability in Continuous Visual Attention Test (CVAT) scores (46), reducing the risk of 

confounding and ensuring group differences could be detected without excessively increasing the sample size. 
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Exclusion criteria included the use of antipsychotic or antiepileptic drugs (which could influence CVAT 

performance), a history of head trauma with loss of consciousness, active substance or alcohol use, pre-existing 

neurological or psychiatric disorders, shift work, and prior diagnosis. Excluding participants with a history of 

COVID-19 was necessary due to the potential cognitive impairments associated with the illness (39, 40, 41). To 

avoid fatigue as a confounder, participants were tested at the start of their work shifts. 

Based on the Maslach Burnout Inventory (MBI) responses, participants were categorized into two groups: those 

with non-clinical burnout (NCB) and controls. Classification criteria relied on the validated Portuguese version 

of the MBI (Sections 2.2 and 2.4.2). HCWs with high burnout symptoms willing to join the study were scarce, 

similar to prior studies (7). Ultimately, 13 participants with significant burnout symptoms (NCB group) 

completed the attentional testing. From the remaining 24 participants without burnout symptoms, 13 were 

selected as controls, matched by age, sex, educational level, and professional role. A prior power analysis 

(Section 2.3) had determined the required sample size. 

To determine the presence or absence of significant burnout symptoms, we applied a stringent classification 

criterion proposed by Brenninkmeijer and colleagues (9), requiring high scores in exhaustion and cynicism and 

low scores in personal efficacy. The Brazilian population’s validated MBI manual's cutoff values were utilized: 

average exhaustion (EX) ≥ 3.2, average cynicism (CY) ≥ 2.2, and average personal efficacy (PE) ≤ 4.0 (52, 53, 

54, 55). 

Additionally, burnout was analyzed as a continuous variable by separately summing the scores of each burnout 

dimension. For each dimension, the total score was divided by the number of questions related to that dimension 

to obtain an average score for each participant. 

 

Analysis 

analysis was conducted using two statistical approaches: (1) comparing mean differences in attention 

performance between groups categorized by the presence of burnout symptoms, and (2) exploring the 

relationships between burnout dimensions and attention performance. For both analyses, the significance level 

(α) was set at 0.05, and the statistical power (1−β) was 0.80, with a Type II error rate (β) of 0.20. 

For the first approach, where participants were grouped based on the presence or absence of burnout symptoms, 

multivariate analysis of covariance (MANCOVA) was employed to account for potential correlations among the 

dependent variables (attention subdomains). Regardless of the MANCOVA outcomes, follow-up t-tests were 

performed to identify specific group differences. Since these post hoc comparisons utilized t-tests, power 

calculations were based on independent t-tests. Minimum differences (Δ) were estimated based on clinical 

relevance and standard deviations derived from prior studies on attention performance in healthy individuals and 

those with attention deficits. Using Cohen’s d as a measure of effect size, a difference of 1.5 standard deviations 

was deemed clinically significant. A power analysis using the smallest effect size among the four CVAT 

variables indicated a minimum sample size of 18 participants (9 per group). The study achieved adequate power 

with a sample size of 26 participants (13 per group), meeting the required conditions (α = 0.05, β = 0.20, power 

= 0.80, d = 1.5). 

For the second approach, burnout was treated as a continuous variable, and the relationships between burnout 

dimensions and attention performance were analyzed using Pearson correlation coefficients (R). Here, R², 

representing the effect size, was used to estimate practical significance. In the absence of empirical data for 

presumed population correlations (ρ), previous guidelines suggested using R² values around 0.25 or higher as 

significant benchmarks (57, 58). Assuming large effect sizes (ρ = 0.50–0.55), the required sample size ranged 

from 23 to 29 participants. The study’s sample size of 26 fell within this range. 

The study followed established guidelines for comprehensive reporting (59). Participants were screened using 

inclusion and exclusion criteria through an interview. Eligible individuals completed the Maslach Burnout 

Inventory (MBI) and were then categorized into two groups: controls and those exhibiting significant burnout 

symptoms (referred to as the non-clinical burnout group). Subsequently, all participants undertook the 

Continuous Visual Attention Test (CVAT). The researchers administering the CVAT were blinded to 

participants’ burnout classifications. Analyses were conducted on matched groups. 

The CVAT assessed four attention subdomains, while the MBI evaluated three burnout dimensions.  

 

Computerized Visual Attention Test (CVAT) 

The CVAT required participants to respond to a continuous stream of visual stimuli on a computer screen by 

pressing the spacebar for specific target stimuli while ignoring non-targets. Each stimulus appeared for 250 ms 

with a 750-ms interstimulus interval. Across 90 trials, 72 (80%) were targets, and 18 (20%) were non-targets. 

Performance metrics included reaction time (RT), intraindividual variability in reaction time (VRT), omission 

errors (OE), and commission errors (CE). RT was measured as the average reaction time for correct responses, 

while VRT represented the standard deviation of correct RTs for each participant. Omission errors occurred 

when participants failed to respond to a target, and commission errors reflected incorrect responses to non-target 

stimuli (60). 
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Maslach Burnout Inventory (MBI) 

The MBI (61) is a self-reported instrument consisting of 16 items designed to assess three key dimensions of 

burnout: exhaustion (e.g., ―I feel used up at the end of the workday‖), cynicism (e.g., ―I have become less 

enthusiastic about my work‖), and reduced personal efficacy (e.g., ―I believe I am effective in my job‖). 

Participants rated the frequency of these experiences on a 7-point scale ranging from ―never‖ to ―every day.‖ 

Scores for each dimension were calculated by summing and averaging the respective items. 

 

Statistical Analysis 

To evaluate differences in attentional performance between participants with and without burnout symptoms, a 

MANCOVA was conducted. Dependent variables included RT, VRT, OE, and CE, while the independent 

variable was group classification (non-clinical burnout vs. controls). Homogeneity of covariance matrices was 

assessed using Box’s M-test. Significant MANCOVA results warranted post hoc ANCOVAs to explore 

differences in individual attention variables. Independent t-tests were also performed for validation. 

Despite using a matched design, potential confounders (age and sex) were included as covariates in some 

analyses, as accounting for confounders may enhance the robustness of statistical results (63). Analyses were 

performed with and without these covariates, with RT included as a cofactor in some cases, as it has been shown 

to influence error rates and variability in attentional performance (7). Fatigue was excluded as a confounding 

variable due to the absence of shift workers and the short duration of the CVAT (1.5 minutes). 

 

RESULTS 

A total of 154 healthcare workers (HCWs) participated in interviews, of which 53 were excluded due to prior 

infection, and 22 were omitted for other medical conditions. This left 79 participants eligible, among whom 13 

were classified as belonging to the non-clinical burnout (NCB) group, while 24 displayed no symptoms related 

to burnout across all three dimensions. Following these criteria, 13 individuals without burnout symptoms were 

chosen as controls, resulting in 26 participants for the final analysis. 

The ages of the final sample ranged from 25 to 44 years, with a mean age of 35.31 (standard deviation = 5.47). 

The sample included 17 males and 9 females, comprising 11 physicians and 15 nursing professionals. Table 1 

outlines demographic characteristics and Maslach Burnout Inventory (MBI) scores. Despite some minor 

mismatches between the groups, no significant demographic differences were identified. However, significant 

disparities were observed in burnout dimensions due to the classification of the NCB group. 

A multivariate analysis of covariance (MANCOVA) indicated a significant overall impact of non-clinical 

burnout on attention performance, F (4, 21) = 3.55, p = 0.023, η2 = 0.40. These findings remained consistent 

after adjusting for covariates, including age, sex, and reaction time (RT). Univariate ANCOVAs revealed that 

non-clinical burnout significantly affected cognitive efficiency (CE), F (4, 21) = 12.90, p = 0.001, η2 = 0.35, 

while other measures, such as visual reaction time (VRT) [F (4, 21) = 0.003, p = 0.956], overall efficiency (OE) 

[F (4, 21) = 0.06, p = 0.811], and RT [F (4, 21) = 1.23, p = 0.279], were not significantly impacted. After 

adjusting for reaction times, VRT analysis suggested a marginal group difference, with the NCB group showing 

slightly higher VRT compared to controls (p = 0.07, two-tailed). 

Correlations between CE and the three burnout dimensions were statistically significant (Table 2). Pearson 

coefficients revealed positive correlations for exhaustion (R = 0.545, p = 0.004) and cynicism (R = 0.563, p = 

0.003), while a negative correlation was found for reduced personal effectiveness (R = −0.522, p = 0.006). 

Assumptions for linear regression were thoroughly examined, including residual diagnostics, normality checks, 

and influence statistics, such as Cook’s distances, DFBETAs, and Mahalanobis distances. 

 

Table 1. Demographics and MBI data (n = 26). 

Demographics and 

Burnout Dimensions 
Non-Clinical Burnout (n = 13) 

Group 

DIFF (P) 

Female 5 (38.46%) ns 

Age 34.23 ± 7.0 ns 

Physicians 5 (38.46%) ns 

Nurses And Nurse Aides 8 (61.15%) ns 

Average Exh 5.11 ± 0.59 <0.01 

Average Cy 4.49 ± 1.12 <0.01 

Average Pe 3.23 ± 0.32 <0.01 

Each continuous variable is expressed as the mean ± standard deviation. Abbreviations: EXH, Exhaustion; CY, 

Cynicism; PE, Personal Efficacy; ns (non-significant); P, proof value. Significant group differences are 

indicated in BOLD. 
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Table 2. Pearson correlation coefficients (n = 26). 

Variables Average EXH Average CY Average PE 

CE 
   

R Pearson 0.545 * 0.563 * −0.522 * 

p-value 0.004 0.003 0.006 

OE 
   

R Pearson 0.013 0.047 −0.079 

p-value 0.950 0.818 0.703 

RT 
   

R Pearson −0.228 −0.318 0.334 

p-value 0.262 0.114 0.095 

VRT 
   

R Pearson 0.011 −0.106 0.074 

p-value 0.957 0.608 0.720 

 

The table includes correlation coefficients (R Pearson) and p-values for variables CE, OE, RT, and VRT against 

averages of EXH, CY, and PE. ―R Pearson‖ refers to the Pearson correlation coefficient, which measures the 

strength and direction of the relationship between two variables. ―p-value‖ refers to proof value. * Indicates that 

the result is significant at p < 0.01. Abbreviations: EXH, Exhaustion; CY, Cynicism; PE, Personal Efficacy; CE, 

commission errors; OE, omission errors; RT, reaction time; VRT, intraindividual reaction time variability. 

 

DISCUSSION 

Our findings reveal distinct attention deficits in individuals experiencing symptoms of non-clinical burnout 

(NCB) while continuing to work. Results from the attention test suggest that NCB participants displayed a 

tendency toward more impulsive behaviors compared to controls. 

This study explored the impact of NCB on attention performance in healthcare workers under the unique 

circumstances of the Pandemics , a subject not extensively covered in prior research. The pandemic’s severe 

stressors created an opportunity to study NCB under heightened pressures. Healthcare workers in our sample 

exhibited significant exhaustion, depersonalization, and diminished professional efficacy. The intense demands 

of their roles likely depleted emotional and physical resources, potentially impairing self-regulation and 

manifesting as heightened impulsivity during attention tasks. 

The CVAT paradigm involves sequentially presenting target and non-target stimuli, requiring participants to 

respond accurately to targets and inhibit incorrect responses (37–41). Inhibition, which is evaluated through 

commission errors (CEs), reflects the ability to suppress inappropriate actions. The elevated CE rates in NCB 

participants indicate potential difficulties in maintaining attention during daily activities. 

The observed differences in impulsivity-related errors between NCB individuals and controls suggest a higher 

likelihood of errors during work among the former. Sustained attention and inhibition, both components of 

executive functioning, are crucial for effective task performance (64). Executive functioning encompasses 

cognitive processes responsible for regulating perception and actions in response to changing demands (65). 

Deficits in this area are linked to difficulties in controlling inappropriate motor responses (31). These findings 

support the hypothesis of impaired executive functioning in NCB participants. Contrary to expectations, 

however, NCB participants did not demonstrate deficits in visual reaction time (VRT), another element of 

executive functioning. 

The lack of significant differences in VRT could be attributed to interactions between VRT, reaction time (RT), 

and CE. Although raw data indicated no major VRT differences, NCB participants tended to respond faster than 

controls. A negative correlation between RT and inhibition errors was observed. When controlling for RT, group 

differences in CE remained significant, and a trend toward increased VRT in the NCB group emerged. Prior 

research (66) has shown that VRT can be effectively measured using brief tests with numerous trials. Given the 

CVAT’s extensive trials and longer duration, the observed trend supports the hypothesis of attention-related 

executive deficits in NCB individuals. 

These results align with earlier clinical studies that reported attention difficulties among individuals 

experiencing burnout (2, 7). For example, Linden et al. (7) found that participants with clinical burnout 

performed poorly on CE and VRT measures. Although their study reported no significant differences between 

NCB and control groups, their use of the SART, which includes fewer non-targets, might account for this 

discrepancy. The higher proportion of non-targets in the CVAT may enhance its sensitivity to impulsivity-

related errors, suggesting it could be more effective for evaluating inhibition deficits. Linden et al. (7) also 

highlighted a gradient in executive attention deficits, with the most severe impairments in clinical burnout, 

moderate deficits in NCB individuals, and minimal impairments in controls. 

This study represents one of the first empirical investigations linking NCB to deficits in executive attention. 

Recent research by Koutsimani and Montgomery (27) identified visuospatial deficits in NCB individuals, which 
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may reflect underlying executive attention impairments. 

 

CONCLUSIONS 

Healthcare workers experiencing high levels of burnout symptoms exhibited impairments in specific attention 

subdomains, particularly sustained attention and impulsivity. Our study highlights the potential utility of 

combining a brief computerized attention test (e.g., CVAT) with a self-reported burnout questionnaire to 

objectively identify individuals at risk for executive attention deficits. This approach may facilitate the 

development of interventions to mitigate workplace accidents linked to burnout and inform policymakers on the 

broader implications of burnout in high-risk occupational groups. By addressing these issues, targeted strategies 

can be implemented to reduce the prevalence and impact of burnout-related attention deficits in the workforce 

(67). 

 

REFERENCES 

1. Leka S., Jain A., WHO . World Health Organization; Geneva, Switzerland: 2010. Health Impact of 

Psychosocial Hazards at Work: An Overview.  

2. Schaufeli W., Salanova M. Burnout, Boredom and Engagement at the Workplace. People at Work: An 

Introduction to Contemporary Work Psychology. Wiley; Chichester, UK: 2014. pp. 293–320.  

3. Feuerhahn N., Stamov-Roßnagel C., Wolfram M., Bellingrath S., Kudielka B.M. Emotional Exhaustion 

and Cognitive Performance in Apparently Healthy Teachers: A Longitudinal Multi-Source Study. Stress 

Health. 2013;29:297–306. doi: 10.1002/smi.2467.  

4. Jonsdottir I.H., Nordlund A., Ellbin S., Ljung T., Glise K., Währborg P., Sjörs A., Wallin A. Working 

Memory and Attention Are Still Impaired after Three Years in Patients with Stress-Related Exhaustion. 

Scand. J. Psychol. 2017;58:504–509. doi: 10.1111/sjop.12394. 

5. Krabbe D., Ellbin S., Nilsson M., Jonsdottir I.H., Samuelsson H. Executive Function and Attention in 

Patients with Stress-Related Exhaustion: Perceived Fatigue and Effect of Distraction. Stress. 2017;20:333–

340. doi: 10.1080/10253890.2017.1336533.  

6. Lemonaki R., Xanthopoulou D., Bardos A.N., Karademas E.C., Simos P.G. Burnout and Job Performance: 

A Two-Wave Study on the Mediating Role of Employee Cognitive Functioning. Eur. J. Work. Organ. 

Psychol. 2021;30:692–704. doi: 10.1080/1359432X.2021.1892818.  

7. Linden D.V.D., Keijsers G.P.J., Eling P., Schaijk R.V. Work Stress and Attentional Difficulties: An Initial 

Study on Burnout and Cognitive Failures. Work Stress. 2005;19:23–36. doi: 10.1080/02678370500065275. 

8. Deligkaris P., Panagopoulou E., Montgomery A.J., Masoura E. Job Burnout and Cognitive Functioning: A 

Systematic Review. Work Stress. 2014;28:107–123. doi: 10.1080/02678373.2014.909545.  

9. Brenninkmeijer V., VanYperen N. How to Conduct Research on Burnout: Advantages and Disadvantages 

of a Unidimensional Approach in Burnout Research. Occup. Environ. Med. 2003;60:i16–i20. doi: 

10.1136/oem.60.suppl_1.i16.  

10. van Dijk D.M., van Rhenen W., Murre J.M.J., Verwijk E. Cognitive Functioning, Sleep Quality, and Work 

Performance in Non-Clinical Burnout: The Role of Working Memory. PLoS ONE. 2020;15:e0231906. doi: 

10.1371/journal.pone.0231906.  

11. Bauernhofer K., Bassa D., Canazei M., Jiménez P., Paechter M., Papousek I., Fink A., Weiss E.M. 

Subtypes in Clinical Burnout Patients Enrolled in an Employee Rehabilitation Program: Differences in 

Burnout Profiles, Depression, and Recovery/Resources-Stress Balance. BMC Psychiatry. 2018;18:10. doi: 

10.1186/s12888-018-1589-y.  

12. National Academies of Sciences, Engineering, and Medicine. National Academy of Medicine. Committee 

on Systems Approaches to Improve Patient Care by Supporting Clinician Well-Being .Taking Action 

Against Clinician Burnout: A Systems Approach to Professional Well-Being. National Academies Press 

(US); Washington, DC, USA: 2019.  

13. Wright T., Mughal F., Babatunde O.O., Dikomitis L., Mallen C.D., Helliwell T. Burnout among Primary 

Health-Care Professionals in Low- and Middle-Income Countries: Systematic Review and Meta-Analysis. 

Bull. World Health Organ. 2022;100:385A–401A. doi: 10.2471/BLT.22.288300.  

14. Poghosyan L., Clarke S.P., Finlayson M., Aiken L.H. Nurse Burnout and Quality of Care: Cross-National 

Investigation in Six Countries. Res. Nurs. Health. 2010;33:288–298. doi: 10.1002/nur.20383. 

15. Shanafelt T.D., West C.P., Sinsky C., Trockel M., Tutty M., Satele D.V., Carlasare L.E., Dyrbye L.N. 

Changes in Burnout and Satisfaction With Work-Life Integration in Physicians and the General US 

Working Population Between 2011 and 2017. Mayo Clin. Proc. 2019;94:1681–1694. doi: 

10.1016/j.mayocp.2018.10.023. 

16. Buselli R., Corsi M., Baldanzi S., Chiumiento M., Del Lupo E., Dell’Oste V., Bertelloni C.A., Massimetti 

G., Dell’Osso L., Cristaudo A., et al. Professional Quality of Life and Mental Health Outcomes among 

Health Care Workers Exposed to SARS-CoV-2 (COVID-19) Int. J. Environ. Res. Public Health. 

2020;17:6180. doi: 10.3390/ijerph17176180. 



International Journal of Medical Toxicology & Legal Medicine                                           Volume 27, No. 4S, 2024  
 

 
https://ijmtlm.org                                                                                                                                                              128                                                                           

17. Duarte I., Teixeira A., Castro L., Marina S., Ribeiro C., Jácome C., Martins V., Ribeiro-Vaz I., Pinheiro 

H.C., Silva A.R., et al. Burnout among Portuguese Healthcare Workers during the Pandemics . BMC 

Public Health. 2020;20:1885. doi: 10.1186/s12889-020-09980-z. 

18. Haidari E., Main E.K., Cui X., Cape V., Tawfik D.S., Adair K.C., Sexton B.J., Profit J. Maternal and 

Neonatal Health Care Worker Well-Being and Patient Safety Climate amid the Pandemics . J. Perinatol. 

2021;41:961–969. doi: 10.1038/s41372-021-01014-9.  

19. Ruiz-Fernández M.D., Pérez-García E., Ortega-Galán Á.M. Quality of Life in Nursing Professionals: 

Burnout, Fatigue, and Compassion Satisfaction. Int. J. Environ. Res. Public Health. 2020;17:1253. doi: 

10.3390/ijerph17041253.  

20. Sexton J.B., Adair K.C., Proulx J., Profit J., Cui X., Bae J., Frankel A. Emotional Exhaustion Among US 

Health Care Workers Before and During the Pandemics , 2019–2021. JAMA Netw. Open. 

2022;5:e2232748. doi: 10.1001/jamanetworkopen.2022.32748.  

21. Ulfa M., Azuma M., Steiner A. Burnout Status of Healthcare Workers in the World during the Peak Period 

of the Pandemics . Front. Psychol. 2022;13:952783. doi: 10.3389/fpsyg.2022.952783. 

22. De Medeiros A.I.C., de Mesquita R.B., de Macêdo F.S., de Matos A.G.C., Pereira E.D. Prevalence of 

Burnout among Healthcare Workers in Six Public Referral Hospitals in Northeastern Brazil during the 

Pandemics : A Cross-Sectional Study. Sao Paulo Med. J. 2022;140:553–558. doi: 10.1590/1516-

3180.2021.0287.r1.291021. 

23. Castaneda A.E., Suvisaari J., Marttunen M., Perälä J., Saarni S.I., Aalto-Setälä T., Lönnqvist J., Tuulio-

Henriksson A. Cognitive Functioning in Relation to Burnout Symptoms and Social and Occupational 

Functioning in a Population-Based Sample of Young Adults. Nord. J. Psychiatry. 2011;65:32–39. doi: 

10.3109/08039488.2010.485328.  

24. McInerney S., Rowan M., Lawlor B. Burnout and Its Effect on Neurocognitive Performance. Ir. J. Psychol. 

Med. 2012;29:176–179. doi: 10.1017/S0790966700017213. 

25. Williams P.G., Suchy Y., Rau H.K. Individual Differences in Executive Functioning: Implications for 

Stress Regulation. Ann. Behav. Med. 2009;37:126–140. doi: 10.1007/s12160-009-9100-0.  

26. Eskildsen A., Andersen L.P., Pedersen A.D., Andersen J.H. Cognitive Impairments in Former Patients with 

Work-Related Stress Complaints—One Year Later. Stress. 2016;19:559–566. doi: 

10.1080/10253890.2016.1222370.  

27. Koutsimani P., Montgomery A. Cognitive Functioning in Non-Clinical Burnout: Using Cognitive Tasks to 

Disentangle the Relationship in a Three-Wave Longitudinal Study. Front. Psychiatry. 2022;13:978566. doi: 

10.3389/fpsyt.2022.978566.  

28. He S.C., Zhang Y.Y., Zhan J.Y., Wang C., Du X.D., Yin G.Z., Cao B., Ning Y.P., Soares J.C., Zhang X.Y. 

Burnout and Cognitive Impairment: Associated with Serum BDNF in a Chinese Han Population. 

Psychoneuroendocrinology. 2017;77:236–243. doi: 10.1016/j.psyneuen.2017.01.002.  

29. Stern Y. What Is Cognitive Reserve? Theory and Research Application of the Reserve Concept. J. Int. 

Neuropsychol. Soc. 2002;8:448–460. doi: 10.1017/S1355617702813248.  

30. Baumeister R.F., Vohs K.D. Handbook of Self and Identity. 2nd ed. The Guilford Press; New York, NY, 

USA: 2012. Self-Regulation and the Executive Function of the Self; pp. 180–197.  

31. Mackie M.-A., Van Dam N.T., Fan J. Cognitive Control and Attentional Functions. Brain Cogn. 

2013;82:301–312. doi: 10.1016/j.bandc.2013.05.004.  

32. Altarabichi M.G., Ahmed M., Begum S., Ciceri M., Balzarotti S., Biassoni F., Lombardi D., Perego P. 

Reaction Time Variability Association with Safe Driving Indexes; Proceedings of the Transport Research 

Arena TRA2020; Helsinki, Finland. 27–30 April 2020. 

33. Anderson B.A., Kim N., Gregoire L., Yan N., Ahn C.R. Attention Failures Cause Workplace Accidents: 

Why Workers Ignore Hazards and What To Do About It. [(accessed on 1 January 2024)]. Available 

online: https://www.citedrive.com/en/discovery/attention-failures-cause-workplace-accidents-why-

workers-ignore-hazards-and-what-to-do-about-it/ 

34. Lezak M.D., Howieson D.B., Bigler E.D., Tranel D. Neuropsychological Assessment. 5th ed. Oxford 

University Press; New York, NY, USA: 2012. pp. xxv, 1161.  

35. Egeland J., Kovalik-Gran I. Measuring Several Aspects of Attention in One Test: The Factor Structure of 

Conners’s Continuous Performance Test. J. Atten. Disord. 2010;13:339–346. doi: 

10.1177/1087054708323019.  

36. Petersen S.E., Posner M.I. The Attention System of the Human Brain: 20 Years after. Annu. Rev. 

Neurosci. 2012;35:73–89. doi: 10.1146/annurev-neuro-062111-150525. 

37. Schmidt S.L., Simões E.N., Novais Carvalho A.L. Association between Auditory and Visual Continuous 

Performance Tests in Students with ADHD. J. Atten. Disord. 2019;23:635–640. doi: 

10.1177/1087054716679263.  

38. Simões E.N., Carvalho A.L.N., Schmidt S.L. The Role of Visual and Auditory Stimuli in Continuous 

Performance Tests: Differential Effects on Children With ADHD. J. Atten. Disord. 2021;25:53–62. doi: 

https://www.citedrive.com/en/discovery/attention-failures-cause-workplace-accidents-why-workers-ignore-hazards-and-what-to-do-about-it/
https://www.citedrive.com/en/discovery/attention-failures-cause-workplace-accidents-why-workers-ignore-hazards-and-what-to-do-about-it/


International Journal of Medical Toxicology & Legal Medicine                                           Volume 27, No. 4S, 2024  
 

 
https://ijmtlm.org                                                                                                                                                              129                                                                           

10.1177/1087054718769149.  

39. do Carmo Filho A., van Duinkerken E., Tolentino J.C., Schmidt S.L. Attention Profile of Physically 

Recovered COVID-19 Inpatients on the Day of Discharge. J. Psychiatr. Res. 2022;150:189–196. doi: 

10.1016/j.jpsychires.2022.03.047.  

40. Schmidt S.L., Araguez I.M., Neves V.V., van Duinkerken E., Schmidt G.J., Tolentino J.C., Gjorup A.L.T. 

Attention Deficits in Brazilian Health Care Workers with Chronic Pain. Front. Psychol. 2022;13:1024584. 

doi: 10.3389/fpsyg.2022.1024584.  

41. Tolentino J.C., Gjorup A.L.T., Schmidt G.J., Schmidt S.L. Early Attention Impairment in a Patient with 

COVID-19. Psychiatry Clin. Neurosci. 2021;75:66–67. doi: 10.1111/pcn.13178.  

42. Gómez-Urquiza J.L., Vargas C., De la Fuente E.I., Fernández-Castillo R., Cañadas-De la Fuente G.A. Age 

as a Risk Factor for Burnout Syndrome in Nursing Professionals: A Meta-Analytic Study. Res. Nurs. 

Health. 2017;40:99–110. doi: 10.1002/nur.21774.  

43. Salthouse T.A. Selective Review of Cognitive Aging. J. Int. Neuropsychol. Soc. 2010;16:754–760. doi: 

10.1017/S1355617710000706.  

44. Harada C.N., Natelson Love M.C., Triebel K. Normal Cognitive Aging. Clin. Geriatr. Med. 2013;29:737–

752. doi: 10.1016/j.cger.2013.07.002.  

45. Singh-Manoux A., Kivimaki M., Glymour M.M., Elbaz A., Berr C., Ebmeier K.P., Ferrie J.E., Dugravot A. 

Timing of Onset of Cognitive Decline: Results from Whitehall II Prospective Cohort Study. BMJ. 

2012;344:d7622. doi: 10.1136/bmj.d7622.  

46. Schmidt S.L., Manhães A.C. Manual Do Teste Computadorizado de Atenção Visual: Normas, 

Fidedignidade e Validade [Guidebook of the Continuous Visual Attention Test: Norms, Reliability, and 

Validity] Cognitive Neuropsychology; Rio de Janeiro, Brazil: 2019. 

47. Maslach C., Jackson S.E. The Measurement of Experienced Burnout. J. Organ. Behav. 1981;2:99–113. doi: 

10.1002/job.4030020205.  

48. Maslach C., Jackson S.E. Maslach Burnout Inventory: Manual. Consulting Psychologists Press; 

Washington, DC, USA: 1986. 

49. Halbesleben J.R.B., Demerouti E. The Construct Validity of an Alternative Measure of Burnout: 

Investigating the English Translation of the Oldenburg Burnout Inventory. Work Stress. 2005;19:208–220. 

doi: 10.1080/02678370500340728. 

50. Ricardo Y.R., Paneque F.R.R. Hacia un estudio bidimensional del Síndrome de Burnout enestudiantes 

universitarios. Ciênc. SaúdeColetiva. 2014;19:4767–4775. doi: 10.1590/1413-812320141912.18562013.  

51. Kristensen T.S., Borritz M., Villadsen E., Christensen K.B. The Copenhagen Burnout Inventory: A New 

Tool for the Assessment of Burnout. Work Stress. 2005;19:192–207. doi: 10.1080/02678370500297720.  

52. Maslach C., Jackson S., Leiter M. The Maslach Burnout Inventory Manual. Volume 3. Scarecrow 

Education; Lanham, MD, USA: 1996. pp. 191–218.  

53. Mclaurine W.D. Ph.D. Thesis. School of Psychology, Capella University; Minneapolis, MN, USA: 2008. 

Correlational Study of Job Burnout and Organizational Commitment among Correctional Officers.  

54. da Schuster M.S., da Dias V.V., Battistella L.F. Maslach Burnout Inventory—General Survey (MBI-GS): 

AplicaçãoemUniversidade Público Federal. Rev. Fac. Adm. Econ. 2015;6:182–195. doi: 10.15603/2176-

9583/refae.v6n2p182-195.  

55. da Schuster M.S., da Dias V.V., Battistella L.F., Grohmann M.Z. Validação da escala MBI-GS: Uma 

investigação general survey sobre a percepção de saúde dos colaboradores. REGE Rev. Gestão. 

2015;22:403–416. doi: 10.5700/rege569.  

56. Jak A.J., Bondi M.W., Delano-Wood L., Wierenga C., Corey-Bloom J., Salmon D.P., Delis D.C. 

Quantification of Five Neuropsychological Approaches to Defining Mild Cognitive Impairment. Am. J. 

Geriatr. Psychiatry. 2009;17:368–375. doi: 10.1097/JGP.0b013e31819431d5. 

57. Schafer W.D. Interpreting Statistical Significance and Nonsignificance. J. Exp. Educ. 1993;61:383–387. 

doi: 10.1080/00220973.1993.10806598. 

58. Cohen J. A Power Primer. Psychol. Bull. 1992;112:155–159. doi: 10.1037/0033-2909.112.1.155. 

59. STROBE Statement—Checklist of Items That Should Be Included in Reports of Observational Studies1 (© 

STROBE Initiative) Int. J. Public Health. 2008;53:3–4. doi: 10.1007/s00038-007-0239-9.  

60. Simões E.N., Padilla C.S., Bezerra M.S., Schmidt S.L. Analysis of Attention Subdomains in Obstructive 

Sleep Apnea Patients. Front. Psychiatry. 2018;9:435. doi: 10.3389/fpsyt.2018.00435. 

61. Maslach C., Jackson S.E., Leiter M.P. Maslach Burnout Inventory Manual. 4th ed. Mind Garden, Inc.; 

Menlo Park, CA, USA: 2018. 

62. Olejnik S.F., Algina J. Parametric ANCOVA and the Rank Transform ANCOVA When the Data Are 

Conditionally Non-Normal and Heteroscedastic. J. Educ. Stat. 1984;9:129–149. doi: 

10.3102/10769986009002129.  

63. Pearce N. Analysis of Matched Case-Control Studies. BMJ Clin. Res. Ed. 2016;352:i969. doi: 

10.1136/bmj.i969. 



International Journal of Medical Toxicology & Legal Medicine                                           Volume 27, No. 4S, 2024  
 

 
https://ijmtlm.org                                                                                                                                                              130                                                                           

64. Manly T., Robertson I.H., Galloway M., Hawkins K. The Absent Mind: Further Investigations of Sustained 

Attention to Response. Neuropsychologia. 1999;37:661–670. doi: 10.1016/S0028-3932(98)00127-4.  

65. Norman D.A., Shallice T. Attention to Action. In: Davidson R.J., Schwartz G.E., Shapiro D., editors. 

Consciousness and Self-Regulation. Springer; Boston, MA, USA: 1986.  

66. Manuel A.L., Foxe D., Bradshaw N., Cordato N.J., Hodges J.R., Burrell J.R., Piguet O. Sustained attention 

failures on a 3-min reaction time task is a sensitive marker of dementia. J. Neurol. 2019;266:1323–1331. 

doi: 10.1007/s00415-019-09261-9.  

67. Chirico F., Magnavita N. Burnout Syndrome and Meta-Analyses: Need for Evidence-Based Research in 

Occupational Health. Comments on Prevalence of Burnout in Medical and Surgical Residents: A Meta-

Analysis. Int. J. Environ. Res. Public Health 2019, 16, doi:10.3390/ijerph16091479. Int. J. Environ. Res. 

Public Health. 2020;17:741. doi: 10.3390/ijerph17030741. 

 


