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The association of Cognitive Fatigue with work overload amongst working force 
 

Swetha Sivakumar, Dr. Sangeetha SR, Sounthariyaa J, Dr. Patteswari D 
 

ABSTRACT 

The major goal of this study is to examine the cognitive fatigue with work overload among 

working people. The study consists of 307 participants working in various working sectors 

using the Maslach Burnout Inventory (MBI) and Oldenburg Burnout Inventory (OLBI) to 

collect the data The obtained data were analysed using SPSS 20, with different statistical 

methods such as Frequency and percentage Spearmen’s rank corelations, chi-square 

independent test, Kruskal Wallis H test, Mann Witney U test.  

The results show that Depersonalization of cognitive fatigue showed a significant correlation 

with other dimensions like burnout, depersonalization and personal achievements of cognitive 

fatigue and disengagement and exhaustion of work overload. There are significant differences 

in cognitive fatigue based on marital status, working hours, job role, and age, gender while 

work overload only differed significantly with gender. There are significant associations 

between personal achievement (cognitive fatigue) and exhaustion (work overload). However, 

depersonalization and exhaustion with gender, as well as disengagement with gender, marital 

status, and working hours, were found to be non-significant.  

The findings show that cognitive fatigue and work overload affect people differently based on 

their job and personal factors. Workplaces need to focus on reducing burnout and managing 

better to support employee well-being. 

Key words: Cognitive fatigue, Work overload, Working people, Burnout, Exhaustion, 

Disengagement 
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Introduction 

In fast-paced work environments, complaints 

of cognitive overload and fatigue are more 

frequent, negatively affecting productivity 

through increased errors and reduced morale. 

The inability to manage the mental demands 

given the processing capacity characterizes 

cognitive overload, while reduced efficiency 

because of prolonged mental activity 

demonstrates cognitive fatigue. Cognitive 

fatigue is commonly viewed as a 
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psychobiological state that occurs following 

an extended period of self-regulated activity, 

which leads to a decrement in the 

performance of reasoned cognitive 

processing tasks over a period (Martin et al., 

2018). Different studies specify the relation 

of fatigue to performance at work, portraying 

enormous losses in many industries. For 

instance, in the rail industry, occupational 

fatigue degraded simple cognitive tasks such 

as visual search and logical reasoning, 

impinging on safety and productivity (Fan & 

Smith, 2020).  

Similarly, a study on vigilance dual tasks 

found that mental fatigue impairs task 

performance, particularly affecting cognitive 

elasticity and contributing to increased miss 

errors and false alarms (Guastello et al., 

2016). In healthcare, cognitive overload 

relates to poor task performance 

accompanied by bodily cues, thus appealing 

for better monitoring and interventions to 

reduce such effects (Sewell et al., 2020). 

Cognitive overload is intricately linked to 

fatigue, which negatively impacts working 

memory and attention in high-demand 

environments (Subramanyam et al., 2013).  

Further, construction labourers who face 

high mental challenges benefit from 

immediate results related to fatigue 

impairments through cognitive screening 

tools, reducing accidents and improving 

work efficiency (Powell, 2012). Cognitive 

overload also significantly affects task 

performance in assembly tasks, where 

increasing cognitive demand impairs 

completion times and increases physical 

strain due to greater muscle activity (Biondi 

et al., 2020). The investigation of school staff 

also showed that workload and affective 

distress contribute significantly to 

work-family conflict, mediated by cognitive, 

physical, and emotional fatigue (Ilies et al., 

2015). For instance, the continuously 

growing cognitive challenges in digitized 

workplaces are linked to increasing levels of 

fatigue, depending on the resources available 

to employees (Meyer & Hünefeld, 2018).  

Additionally, research in a communications 

company found a high mental workload 

correlated with occupational fatigue, 

highlighting the impact of cognitive strain 

even in less physically demanding jobs 

(Ghanbary et al., 2019). Despite the growing 

popularity of this topic, there still exists a 

relative dearth of appropriate knowledge 

about cognitive fatigue and overload across 

various job classes and demographic 

contexts. Many studies of cognitive fatigue 

and overload have been limited to some 

specific job classes or isolated workplace 

contexts. However, there is truly little 

research that has been done to bring all these 

phenomena together under one umbrella to 

study across different jobs and 

demographics. This research emphasizes the 

need for a workplace-oriented approach. 

Owing to limited research in the Indian 

region, cognitive fatigue results are based on 

socioeconomic variability. Therefore, 

demographic variables such as age, gender, 

work hours, and others may be helpful in 

many ways as organizations seek to lessen 

cognitive strain and increase the well-being 

of workers. 

Materials and Methods 

Using Cross sectional quantitative research 

design, The Sample consists of 307 recruited 

between the ages of 18 and above belonging 

to work force in Metro-Politan cities and tire 

1 cities across India. The sample were 

purposive in nature, which included type of 
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job and work hours along with demographic 

variables like gender, age, and marital status. 

Unemployed individuals and students with 

work experience were excluded from the 

study. 

Measures  

Consent and demographic data were 

collected using a data sheet created by the 

researcher, the Maslach burnout inventory 

and Oldenburg Burnout Inventory. 

Maslach Burnout Inventory (MBI): 

MBI has 3 dimensions. 

Emotional Exhaustion (EE) — Assesses 

the level of emotional overextension and 

exhaustion (Scaled from 0 to 54 with higher 

scores reflecting greater exhaustion). 

Depersonalization (DP): Evaluates cynical 

or detached attitudes toward other people, 

among colleagues and clients alike (Scores: 

0-30; higher scores are indicative of more 

depersonalization). 

Personal Accomplishment (PA): it reflects 

a sense of achievement and competence at 

work [Scores ranges from 0 to 48; higher 

scores represent lower burnout]. 

Oldenburg Burnout Inventory (OLBI):  

The OLBI examines burnout through two 

dimensions:  

Exhaustion: Involves measures of overall 

burnout defined as a state of physical, 

emotional and mental exhaustion (Values 

range from 8 to 32, a higher number indicates 

a more severe level of burnout).  

Disengagement: Measured by activity as 

well as lack of interest in work and negative 

feelings toward it (Range from 8 to 32, 

higher score is an index of withdrawal).  

Procedure 

The participants were recruited across India, 

with ages ranging between 18 years and 

above. The respondents’ consent to 

participate in the study was anchored on the 

explicit guarantee of their anonymity. The 

participants in the study were given both 

MBI and OLBI and the scores attained were 

used to examine the association of cognitive 

fatigue with work overload amongst working 

force. 

Statistics were used to analyse data to 

provide evidence to support the hypothesis 

that showed that cognitive fatigue and 

overload affects job performance. 

Statistical Analysis 

Descriptive Statistics (Frequencies and 

Percentages): 

This helps summarize the demographic infor

mation and discern patterns in cognitive 

fatigue and burnout across various groups. 

Normality Testing (Shapiro-Wilk Test): 

This is used to test if the data followed a 

normal 

distribution. It helps determine which statisti

cal test can be used for non-normal data. 

Mann-Whitney U Test: 

This will be used for comparing burnout 

levels across two independent groups where 

data is taken as not normally distributed. 

Kruskal Wallis H Test: 

Used for cross-analysis of burnout or fatigue 

across more than two independent 

groups. Good for non-normal data. 

 

Spearman's Rank Correlation: 

Determines the association between two the 

ordinal variables, such as stress and job 

satisfaction, in distributed data which is non 

normal. 

Chi-Square Test: 

Testing the existence of association that 

might exist between categorical 

variables, such as burnout and demographic 

factors, and check for possible risk factors. 

Hypothesis: 

• H1: There is no significant relationship 

between categories of cognitive fatigue 

and dimensions of work overload. 
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• H2: Demographic variables significantly 

influence cognitive fatigue and work 

overload. 

• H3: There is a significant association 

between categories of cognitive fatigue 

and dimensions of workload among 

respondents. 

• H4: There is no significant association 

between categories of cognitive fatigue 

and workload dimensions with 

demographic variables. 

Results: 

Demographic 

Variable 

Categories Frequency 

(N) 

Percentage 

(%) 

Gender Male 139 45.3%  
Female 168 54.7% 

Marital Status Single 69 22.5%  
Married 213 69.4%  
It's Complicated 25 8.1% 

Working Hours 6-8 hours 84 27.4%  
8-10 hours 102 33.2%  
10-12 hours 63 20.5%  
12+ hours 58 18.9% 

Age 18-25 years 56 18.2%  
26-33 years 56 18.2%  
34-41 years 65 21.2%  
42-49 years 73 23.8%  
49 years and above 57 18.6% 

Job Roles IT Engineers 96 31.3%  
Teaching Professionals 15 4.9%  
Finance Sector Employees 106 34.5%  
Other Engineers 50 16.3%  
Freelance/Part-Time/Remote/Self-Employed 27 8.8% 

 
Others 13 4.2% 

 

Hypothesis Findings: 

H1: There is no significant relationship 

between categories of cognitive fatigue 

and dimensions of work overload. 

To test this hypothesis, Spearman's Rank 

Correlation was used to examine the 

relationship between cognitive fatigue and 

dimensions of work overload. The test was 

chosen because of its ability to measure the 

strength and direction of the association 

between the ordinal variables without 

assuming a linear relationship. 

Dimension Correlation 

with 

Burnout 

Significance 

(p-value) 

Depersonalization 0.609 0.001** 

Personal 

Achievement 

-0.060 0.291 

Disengagement -0.066 0.249 

Exhaustion 0.089 0.119 

 

• A significant positive relationship exists 

between burnout and depersonalization 

(r=0.609, p<0.001r = 0.609, p < 

0.001r=0.609,p<0.001). 

• Other dimensions (personal 

achievement, disengagement, and 

exhaustion) show no significant 

relationship with burnout. 

• These findings suggest that higher 

cognitive fatigue may lead to higher 

levels of depersonalization but not 

significantly affect other dimensions of 

work overload. 
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 Significant correlations were found for 

several dimensions of burnout. 

Cognitive fatigue was closely linked 

with total exhaustion and reduced 

personal achievement. These results 

indicate that individuals experiencing 

higher cognitive fatigue are more likely 

to report a sense of emotional exhaustion 

and dissatisfaction with their 

achievements at work, while 

depersonalization showed less 

pronounced associations. 
 

Demographic Variable Cognitive Fatigue Work Overload 

Marital Status Significant (p=0.001p = 0.001p=0.001) Not Significant (p=0.097p = 

0.097p=0.097) 

Working Hours Significant (p=0.001p = 0.001p=0.001) Not Significant (p=0.996p = 

0.996p=0.996) 

Age Significant (p=0.001p = 0.001p=0.001) Not Significant (p=0.554p = 

0.554p=0.554) 

Job Type Significant (p=0.001p = 0.001p=0.001) Significant (p=0.001p = 0.001p=0.001) 

Gender 

(Mann-Whitney) 

Significant (p=0.002p = 0.002p=0.002) Significant (p=0.001p = 0.001p=0.001) 

 

H2: Demographic variables significantly 

influence cognitive fatigue and work 

overload. 

To test this hypothesis, Kruskal Wallis H 

Test and Mann Whitney U Test were used 

to examine the influence of demographic 

variables on cognitive fatigue and work 

overload. The Kruskal-Wallis H Test was 

applied for variables with more than two 

groups (such as marital status, age, and job 

type), while the Mann-Whitney U Test was 

used for gender comparisons (a binary 

variable). 

1. Marital Status: Significant differences 

in cognitive fatigue were observed 

across marital statuses, with individuals 

in "It's Complicated" relationships 

exhibiting the highest fatigue. Work 

overload was not significantly affected. 

2. Working Hours: Cognitive fatigue 

increased with longer working hours, 

especially for those working over 12 

hours. No significant difference was 

observed in work overload across 

groups. 

3. Age: Younger participants (18–25 years) 

showed higher levels of cognitive 

fatigue. Work overload was not 

significantly influenced by age. 

4. Job Type: Both cognitive fatigue and 

work overload showed significant 

differences across job types, with 

freelancers/self-employed individuals 

experiencing the highest fatigue and 

finance professionals reporting the 

highest work overload. 

5. Gender: Females experienced 

significantly higher cognitive fatigue 

than males, while males reported higher 

work overload. 

Chi-square tests revealed a significant 

association between higher cognitive fatigue 

categories and work overload. The data 

shows that individuals under high workload 

pressures are more likely to experience 

elevated levels of cognitive fatigue. 

H3: There is a significant association 
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between categories of cognitive fatigue 

and dimensions of workload among 

respondents. 

To test this hypothesis, crosstabulations and 

Chi-Square tests were conducted for various 

combinations of burnout dimensions and 

workload components. Below is a summary 

of the findings: 

Crosstabulation Results (H3) 

Variable Pair Pearson 

Chi-Square 

p-value Significance 

TOTAL BURNOUT * TOTAL DISENGAGEMENT 5.600 .231 Not significant 

TOTAL BURNOUT * TOTAL EXHAUSTION 13.659 .008 Significant 

TOTAL DEPERSONALIZATION * TOTAL DISENGAGEMENT 4.662 .324 Not significant 

TOTAL DEPERSONALIZATION * TOTAL EXHAUSTION 8.603 .072 Marginal 

significance 

TOTAL PERSONAL ACHIEVEMENT * TOTAL DISENGAGEMENT 8.987 .061 Near 

significance 

TOTAL PERSONAL ACHIEVEMENT * TOTAL EXHAUSTION 25.985 .000 Highly 

significant 

 

• The relationship between overall 

burnout and disengagement was not 

statistically significant, suggesting these 

may operate independently in some 

scenarios. 

• A strong relationship was observed, 

indicating that burnout is significantly 

tied to feelings of exhaustion, supporting 

the multidimensional nature of burnout. 

• Depersonalization and disengagement 

did not show a meaningful connection, 

suggesting these dimensions affect 

workers differently. 

• A nearly significant result indicates a 

potential trend where higher 

depersonalization aligns with increased 

exhaustion, although further study might 

be needed. 

• Lower personal achievement appeared 

weakly related to disengagement, 

hinting at the possibility of indirect 

influences within workplace settings. 

• A strong and highly significant 

relationship was observed, implying that 

reduced personal achievement is a key 

dimension affected by exhaustion. 

H4: There is no significant association 

between categories of cognitive fatigue 

and workload dimensions with 

demographic variables. 

To test this hypothesis, analysis was 

performed by exploring demographic 

variables such as gender, marital status, 

working hours, age, and job roles in relation 

to cognitive fatigue categories and workload 

dimensions. 
 

 

Demographic Analysis Results (H4) 

Variable Pair Pearson Chi-Square p-value Significance 

TOTAL BURNOUT * Gender 14.861 .001 Significant 

TOTAL BURNOUT * Marital Status 55.036 .000 Highly significant 

TOTAL BURNOUT * Working Hours 43.257 .000 Highly significant 

TOTAL BURNOUT * Age 25.301 .001 Significant 
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TOTAL BURNOUT * Job Role 33.583 .000 Highly significant 

 

1. Gender 

• Total Burnout and Gender: 

Significant association, with females 

showing higher levels of burnout. 

• Total Depersonalization and 

Gender: 

Marginally significant, with females 

displaying higher depersonalization. 

2. Marital Status 

• Total Burnout and Marital Status: 

Significant association, where singles 

reported higher burnout than married 

individuals. 

• Total Depersonalization and 

Marital Status: 

Significant association, showing 

differences across marital statuses. 

3. Working Hours 

• Total Burnout and Working 

Hours: 

Significant association, with those 

working over 12 hours showing the 

highest burnout. 

• Total Depersonalization and 

Working Hours: 

Significant association, with higher 

working hours correlating with 

depersonalization. 

4. Age 

• Total Burnout and Age: 

Significant association, with younger 

respondents (18–25) showing higher 

burnout levels. 

• Total Depersonalization and Age: 

Significant association, younger 

participants report higher 

depersonalization. 

5. Job Role 

• Total Burnout and Job Role: 

Significant association, with finance 

professionals reporting higher 

burnout. 

 

• Total Depersonalization and Job 

Role: 

Significant association, with IT 

engineers experiencing more 

depersonalization. 

Discussion:  

The recent body of research underlines the 

significant impact of cognitive fatigue, work 

overload, and burnout among professionals 

in Indian sectors, especially in high-stress 

environments such as health and IT. A study 

by Kesarwani et al. (2020) indicates that 

burnout is one of the common diseases found 

among healthcare workers. It manifests in the 

form of emotional exhaustion, 

depersonalization, and reduced personal 

accomplishment. The study found that the 

opportunity of suffering from burnout was 

likely due to working stressors among 

younger and unmarried women (Kesarwani 

et al., 2020). Kumar 2023 also faced burnout 

in the Indian IT sector, caused by unyielding 

pressure placed upon people through high 

expectations, long hours in work, and a 

demanding work culture. It came out with the 

existence of organizational support and 

stress-managing practice like mindfulness 

and flexible work hours that would minimize 

stress and burnout at work (Kumar, 2023). 

Koval et al. (2020) further provided insights 

into burnout among Indian EMTs. The study 

found that more severe emotional exhaustion 
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and depersonalization levels would be 

observed among younger EMTs, with a 

perceived lack of respect and exposure to 

physical risks, though tending to coincide 

with an intent to leave jobs (Koval et al., 

2020).  

In relation to the interventions, Bhardwaj et 

al. (2023) has demonstrated that there is an 

efficacy of yoga-based interventions in 

reducing emotional exhaustion and 

enhancing professional quality of life 

amongst the healthcare workers. According 

to their findings, the incorporation of 

wellness programs can efficiently manage 

stress and may also reduce burnout 

(Bhardwaj et al., 2023). Bhowmick and 

Mulla (2020) discussed burnout among 

Kolkata police officers. The study revealed 

that job control and organizational support 

are critical predictors of a decrease in 

burnout levels. When the demands were high 

at work without suitable support, emotional 

exhaustion occurred; otherwise, greater 

organizational identification led to better 

personal accomplishment (Bhowmick & 

Mulla, 2020). 

Packirisamy et al. (2017) investigated the 

phenomenon of burnout among early-career 

knowledge workers in the IT industry. From 

that research, the authors qualitatively 

concluded that underemployment and fear 

over job security along with exhausting 

working environments significantly 

contributed to the burning out. The research 

thereby highlighted the strong need for not 

only individual but also organizational-wide 

holistic strategies to mitigate burnout to 

enhance employee engagement and retention 

(Packirisamy et al., 2017). 

Collectively with the imperativeness, these 

studies point towards organisational strategic 

interventions like workload management and 

different support systems for the workforce 

along with well-being programs aimed at 

alleviating cognitive fatigue and burnout in 

high-demand professional sectors. 
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