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Abstract 
Background: Prolonged screen-based work is associated with cognitive fatigue and reduced executive efficiency due to 
sustained sitting and attentional overload. Yoga and pranayama are simple, non-invasive interventions known to 
enhance autonomic regulation and mental alertness. 
Aim: To evaluate the effect of short, hourly sessions of Vajrasana Yoga and Surya Nadi Pranayama on cognitive 
performance among screen-based professionals. 
Methods: Sixty-seven computer-based employees aged 22–55 years participated in this study. Participants attended 
three sessions: familiarisation, prolonged sitting (control), and yoga–pranayama intervention. During the intervention 
session, participants performed Vajrasana and Surya Nadi Pranayama for five minutes every hour over four hours of 
desk work. Executive function was assessed at baseline, 2 hours, and 4 hours using the Eriksen Flanker Test and N-Back 
Working Memory Test. Reaction times were analysed using Repeated Measures ANOVA and Friedman’s test. 
Results: During uninterrupted sitting, mean reaction times increased progressively (Eriksen: 443→508 ms; N-Back: 
489→512 ms). During the yoga–pranayama session, reaction times remained relatively stable (Eriksen: 458→458 ms; 
N-Back: 491→489 ms). Although differences were not statistically significant (p > 0.05), attenuation of reaction-time 
drift was observed during the intervention. 
Conclusion: Brief hourly practice of Vajrasana Yoga and Surya Nadi Pranayama may help maintain executive 
performance during prolonged sedentary work. Larger randomised studies incorporating physiological measures are 
warranted. 
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Introduction 
The modern workplace increasingly requires prolonged sitting, sustained attention, and continuous screen-
based cognitive engagement. Prolonged sedentary behaviour has been associated with impairments in 
executive function, attention, and working memory (1). Higher sedentary exposure has also been linked to 
increased risk of cognitive decline and dementia, highlighting the broader neurocognitive consequences of 
sustained inactivity (2). 
Interventions that interrupt prolonged sitting with light physical activity or postural change have 
demonstrated potential benefits, though findings remain heterogeneous (3). Evidence examining short-
duration mind–body interventions, such as yoga and controlled breathing, within occupational settings 
remains limited (4). 
Yoga and pranayama practices are recognised for their influence on autonomic nervous system regulation 
and cortical activation (7). Vajrasana promotes postural alignment and musculoskeletal stability, while 
Surya Nadi Pranayama (right-nostril breathing) has been associated with enhanced alertness through 
sympathetic activation (9). The present study examined whether brief, hourly yogic micro-breaks could 
mitigate cognitive fatigue during prolonged screen-based work. 
 

Materials and Methods 

Study Design 
This was a cross-sectional pilot study conducted in a controlled laboratory setting following approval by an 
Institutional Ethics Committee. Written informed consent was obtained from all participants prior to 
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enrolment. 
Participants 
Screen-based professionals aged 22–55 years, engaged in desk-based work for at least six hours per day, 
were included. Individuals with known neurological, psychiatric, endocrine, or major musculoskeletal 
disorders, or those practising yoga regularly within the preceding six months, were excluded. 
Study Procedure 
Participants attended three sessions conducted under similar ambient and temporal conditions to minimise 
circadian variation. 

• Session 1: Familiarisation with yoga practices and cognitive testing 

• Session 2: Prolonged sitting (control), involving four hours of uninterrupted desk work 

• Session 3: Yoga–pranayama intervention, involving five minutes of Vajrasana followed by Surya Nadi 
Pranayama performed every hour during four hours of desk work 
Executive function was assessed at baseline (0 h), 2 h, and 4 h using the Eriksen Flanker Test and N-Back 
Working Memory Test. 
Description of the Intervention 

• Vajrasana: Sitting on the heels with an erect spine and hands resting on the thighs, accompanied by 
slow, rhythmic breathing 

• Surya Nadi Pranayama: Slow inhalation through the right nostril followed by passive exhalation 
through the left nostril 
Outcome Measures 
The primary outcome measure was reaction time (milliseconds) obtained from the Eriksen Flanker and N-
Back tests. 
Statistical Analysis 
Data were analysed using SPSS version 25.0. Continuous variables were expressed as mean ± standard 
deviation. Repeated Measures ANOVA and Friedman’s test were applied as appropriate. A p value < 0.05 
was considered statistically significant. 
 

RESULTS 
Participant Demographics and Lifestyle Characteristics 
A total of 67 screen-based professionals were included in the analysis. Participants were aged between 22 
and 55 years, with an approximately equal gender distribution. The mean age was 38.8 ± 9.1 years. The 
mean body mass index (BMI) was 27.5 ± 5.7 kg/m², with more than 60% of participants classified as 
overweight or obese according to WHO Asia–Pacific criteria. The average daily screen exposure was 7.5 ± 
1.3 hours. Most participants reported low levels of physical activity (76.1%). Occasional alcohol 
consumption was reported by 43.3% of participants, while 23.9% were receiving regular medication for 
chronic conditions. The demographic and lifestyle characteristics of the study population are summarised in 
Table 1, Figure 1. 
 
Table 1. Demographic and Lifestyle Characteristics of Participants (n = 67) 

Parameter Category Frequency (n) Percentage (%) 
Mean ± SD (where 

applicable) 

Age (years) 22–30 14 20.9 , 

 31–40 26 38.8 , 

 41–50 17 25.4 , 

 ≥51 10 14.9 38.8 ± 9.1 

Gender Male 35 52.2 , 

 Female 32 47.8 , 

BMI (kg/m²) < 23 (Normal) 13 19.4 , 
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Parameter Category Frequency (n) Percentage (%) 
Mean ± SD (where 

applicable) 

 
23–27.4 

(Overweight) 
31 46.3 , 

 ≥ 27.5 (Obese) 23 34.3 27.5 ± 5.7 

Daily Screen 
Time (hours) 

< 6 11 16.4 , 

 6–8 42 62.7 , 

 > 8 14 20.9 7.5 ± 1.3 

Physical 
Activity 

Active 16 23.9 , 

 Inactive 51 76.1 , 

Alcohol 
Consumption 

Yes 29 43.3 , 

 No 38 56.7 , 

On Regular 
Medication 

Yes 16 23.9 , 

 No 51 76.1 , 

Note: BMI categorization based on WHO Asia-Pacific guidelines. Desk time values reflect self-reported daily 
averages. 

 
Figure 1. Mean Distribution of Age, BMI, and ScreenTime among Participants 

 
Bar chart showing mean ± SD values for Age (38.8 ± 9.1 years), BMI (27.5 ± 5.7 kg/m²), and Screen Time (7.5 
± 1.3 hours/day). 
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Cognitive Performance During Prolonged Sitting and Yoga–Pranayama Conditions 
During the prolonged sitting condition, participants engaged in uninterrupted desk-based work for four 
hours. Executive function was assessed at baseline (0 h), 2 h, and 4 h using the Eriksen Flanker Test and N-
Back Working Memory Test. Reaction times increased progressively across time points. Mean Eriksen 
reaction time increased from 443 ± 52 ms at baseline to 467 ± 56 ms at 2 h and 508 ± 61 ms at 4 h. Mean N-
Back reaction time increased from 489 ± 50 ms at baseline to 512 ± 53 ms at 2 h and remained at 512 ± 54 
ms at 4 h (Table 2; Figures 2)  . 
During the yoga–pranayama condition, participants performed Vajrasana Yoga followed by Surya Nadi 
Pranayama for five minutes every hour over the same four-hour period. Reaction times during this 
condition remained relatively stable. Eriksen reaction times were 458 ± 42 ms at baseline, 438 ± 39 ms at 2 
h, and 458 ± 44 ms at 4 h. N-Back reaction times were 491 ± 41 ms at baseline, 482 ± 39 ms at 2 h, and 489 
± 43 ms at 4 h. None of the within-condition differences reached statistical significance on Friedman 
analysis (p > 0.05) (Table 2; Figure 3) 
Figure 2 illustrated reaction time changes in the Eriksen Flanker Test across time points during prolonged 
sitting and yoga–pranayama conditions. Figure 3 depicted reaction time trends in the N-Back Working 
Memory Test across the same intervals. Reaction-time trajectories differed between conditions, with 
prolonged sitting associated with progressive slowing and the yoga–pranayama condition demonstrating 
flatter temporal profiles . 
 
Table 2. Summary of Cognitive Test Scores Across Time Points 

Parameter Condition 
0 h (Mean 

± SD) 
2 h (Mean 

± SD) 
4 h (Mean 

± SD) 
p-value 

(Friedman) 
Interpretation 

Eriksen Reaction 
Time (ms) 

Sitting 443 ± 52 467 ± 56 508 ± 61 0.96 Not significant 

 
Yoga + 

Pranayama 
458 ± 42 438 ± 39 458 ± 44 0.42 Not significant 

N-Back Reaction 
Time (ms) 

Sitting 489 ± 50 512 ± 53 512 ± 54 0.63 Not significant 

 
Yoga + 

Pranayama 
491 ± 41 482 ± 39 489 ± 43 0.86 Not significant 

 
Figure 2. Eriksen Flanker Test Reaction Times Across Time Points during Sitting and Yoga-Pranayama 

Sessions 

 
Line chart comparing mean reaction times (ms) across 0 h, 2 h, and 4 h during Sitting and Yoga-Pranayama 
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conditions. 
 

Figure 3. N-Back Test Reaction Times Over Time During Prolonged Sitting and Yoga–Pranayama 
Intervention 

 
Line graph depicting mean reaction times (ms) at 0 h, 2 h, and 4 h for Sitting and Yoga–Pranayama 
conditions, demonstrating stable working-memory performance during intervention. 
 
Summary of Quantitative Findings 
Although statistical significance was not achieved, reaction time trajectories differed between conditions. 
Prolonged sitting was associated with a gradual increase in reaction time, whereas the yoga–pranayama 
condition demonstrated flatter reaction-time profiles across repeated measurements. 
 
Interpretive Summary and Overall Interpretation 
The study population represented a typical sedentary office-working cohort, characterised by middle age, 
elevated body mass index, and prolonged daily screen exposure (Table 3). During uninterrupted sitting, 
reaction times increased progressively across testing intervals, indicating gradual cognitive slowing. In 
contrast, when brief Vajrasana postures and Surya Nadi Pranayama were incorporated at hourly intervals, 
reaction-time patterns demonstrated relative stabilisation, suggesting improved cognitive resilience. 
Although statistical significance was not achieved, the consistency of flatter reaction-time trajectories and 
reduced variability during the intervention indicates potential functional preservation of attention and 
executive performance. From an occupational health perspective, these findings support the feasibility of 
integrating brief, low-cost, and culturally acceptable yogic breaks into routine screen-based work to 
mitigate cognitive fatigue and support sustained work performance. 
 

Table 3. Summary of Lifestyle Parameters (Mean ± SD) 

Parameter Mean SD 

Age (years) 38.8 9.1 

BMI (kg/m²) 27.5 5.7 

Screen Time (hrs/day) 7.5 1.3 
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Discussion 
The present study examined whether short, hourly sessions of Vajrasana Yoga and Surya Nadi Pranayama 
could mitigate cognitive fatigue associated with prolonged sitting among screen-based professionals. The 
intervention was associated with stabilisation of reaction times in both the Eriksen Flanker and N-Back 
tests, whereas uninterrupted sitting resulted in a progressive slowing of responses. Although the Friedman 
test did not demonstrate statistical significance (p = 0.42 for Eriksen; p = 0.86 for N-Back), the attenuated 
rise in mean reaction time during the yoga–pranayama condition suggests a physiological effect that may 
be of practical relevance for sustained cognitive performance. 
Prolonged sedentary work has been shown to impair attention and executive control, with uninterrupted 
computer-based tasks inducing cognitive fatigue and delayed responses, as reported by studies examining 
prolonged computer use (12). In contrast, yoga- and breathing-based interventions have demonstrated 
improvements in executive performance and working-memory accuracy following both long-term training 
and short bouts of controlled breathing, as shown by Deepeshwar and Budhi (13). A six-month yoga 
intervention conducted by Paramashiva et al. demonstrated enhancements in working memory, inhibitory 
control, and cognitive flexibility (14). Slow yogic breathing at approximately six breaths per minute has also 
been shown to acutely improve working-memory performance (Deepeshwar and Budhi, 13). Controlled 
breathing exercises have similarly been associated with superior executive function outcomes compared 
with control conditions, as reported by Laborde et al. (15). 
The favourable trend observed may reflect combined autonomic rebalancing and improved cerebral 
perfusion. Vajrasana supports postural alignment and venous return during prolonged sitting (Young, 16), 
while Surya Nadi Pranayama selectively enhances cortical arousal through sympathetic activation (Bargal et 
al., 17), with reported benefits for reaction time and alertness (Lee et al., 18). 
Study Limitations 
The modest sample size (n = 67) and short intervention duration may have limited statistical power, while 
absence of physiological correlates such as heart-rate variability or cerebral haemodynamics restricted 
mechanistic confirmation; nevertheless, consistent directional trends and reduced reaction-time variability 
suggest biological plausibility. 
Future Scope and Practical Implications 
Future studies should employ larger randomised controlled designs and incorporate objective 
neurophysiological markers such as heart-rate variability (HRV), electroencephalography (EEG), and near-
infrared spectroscopy (NIRS) to elucidate neural and autonomic mechanisms. If substantiated, brief hourly 
yogic micro-breaks could serve as a feasible, low-cost, and culturally adaptable workplace strategy to 
preserve cognitive performance, reduce mental fatigue, and promote occupational well-being among 
screen-based professionals. 

 
Conclusion 
The findings suggest that short, hourly sessions of Vajrasana Yoga and Surya Nadi Pranayama during 
prolonged desk work were associated with stabilised reaction time and reduced cognitive fatigue among 
screen-based professionals. Although changes were not statistically significant, consistent trends toward 
improved attention and working-memory steadiness indicate physiological relevance. Given its simplicity, 
low cost, and cultural acceptability, this yogic micro-break protocol may support occupational well-being 
and sustained mental performance. Larger randomised studies with objective physiological markers are 
needed to confirm these findings. 
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