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Abstract
This study investigates the impact of micro-breaks integrated with guided mindfulness exercises on nurses’ cognitive fatigue, 
clinical accuracy, and the quality of patient interactions during demanding nursing shifts. Cognitive fatigue among nurses is a 
known contributor to errors, decreased patient safety, and impaired communication, yet practical interventions to mitigate fatigue 
effects remain underexplored. We implemented a randomized controlled trial involving 120 registered nurses in a tertiary 
hospital setting. The intervention group engaged in brief, guided mindfulness sessions during scheduled micro-breaks, while a 
control group followed standard break routines. Outcomes were assessed using validated cognitive fatigue scales, clinical error 
rates from medical records, and patient interaction quality measured via standardized observation protocols. Results 
demonstrated that mindfulness micro-breaks significantly reduced cognitive fatigue, improved clinical accuracy, and enhanced 
patient communication quality compared to controls (p<0.001). These findings suggest incorporating brief mindfulness practices 
during nursing shifts is a feasible and effective strategy to sustain performance, promote patient safety, and improve workplace 
wellbeing. Further implementation research is warranted to optimize protocols and evaluate long-term impacts. [1–3]
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1. Introduction

The increasing complexity of patient care, coupled 
with global nursing shortages and extended 
working hours, has amplified the risk and 
prevalence of nurse fatigue. The COVID-19 
pandemic further intensified these challenges, 
placing unprecedented demands on nurses 
worldwide. Despite heightened awareness, 
effective and feasible interventions to combat 
cognitive fatigue during active shifts remain an 
underdeveloped area in nursing practice and 
occupational health. Traditional rest breaks help to 
some degree, but often do not fully restore mental 
capacity when fatigue accumulates over the course 
of a shift.

Emerging evidence suggests that micro-breaks 
brief, frequent pauses in work—can serve as a 
practical method for interrupting continuous 
cognitive exertion and facilitating mental recovery. 
Micro-breaks allow workers to temporarily 
disengage from task-related demands, helping to 
replenish attentional resources and reduce the 
buildup of fatigue. However, merely stepping away 
from work may not provide maximal benefit 
without intentional strategies that cultivate 
cognitive restoration. This is where mindfulness 
practices, which promote focused, non-judgmental 
awareness of the present moment, hold particular 
promise. 

Nursing is widely recognized as one of the most 
cognitively and emotionally demanding professions in 
healthcare. Nurses must manage multiple, often 
competing, responsibilities that require sustained 
attention, rapid decision-making, and effective 
communication—often under conditions of high stress 
and time pressure. Across long and frequently 
unpredictable shifts, these demands can lead to cognitive 
fatigue, a state characterized by diminished mental 
resources impacting concentration, memory, and 
problem-solving abilities. Cognitive fatigue among 
nurses is not only a personal health concern but also a 
critical patient safety issue. Research has consistently 
shown that fatigued healthcare workers are more prone 
to making clinical errors, which can have serious 
consequences including medication mistakes, 
misdiagnoses, and lapses in adherence to care protocols.
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Through mindful attention to breathing, bodily 
sensations, and thoughts, individuals can activate 
relaxation responses, reduce stress, and improve 
emotional regulation, all of which contribute to 
improved cognitive function. Mindfulness has been 
gaining traction in healthcare as a tool not only for 
personal wellbeing but also for enhancing 
professional performance. Studies indicate 
mindfulness training enhances attention regulation, 
working memory, and decision-making while 
decreasing burnout and emotional exhaustion among 
healthcare workers. While much of this research has 
focused on longer mindfulness interventions outside 
of working hours, limited data exist on the effects of 
brief, guided mindfulness practices incorporated into 
work routines, such as during micro-breaks.

We hypothesize that nurses who engage in guided 
mindfulness during micro-breaks will report lower 
cognitive fatigue, make fewer clinical errors, and 
demonstrate higher quality in patient communication 
compared to nurses following standard break 
routines. Findings from this study could offer critical 
insights for healthcare organizations seeking cost-
effective, easily implementable strategies to enhance 
workforce performance and patient safety in high-
pressure clinical environments. [10–13]

2. Methodology

This study utilized a prospective, randomized 
controlled trial design conducted over a six-month 
period in a large tertiary care hospital. One hundred 
twenty registered nurses employed in medical-
surgical units were invited to participate and 
screened for eligibility. Eligible participants included 
full-time nurses aged between 22 and 60 years who 
had no previous regular mindfulness practice to 
avoid confounding effects. After providing informed 
consent, participants were randomly assigned in 
equal numbers to either the intervention group or 
control group using a computer-generated 
randomization sequence prepared by an independent 
statistician to ensure allocation concealment.The 
intervention group engaged in a structured program 
of guided mindfulness sessions incorporated into 
scheduled micro-breaks during their typical 8-hour 
nursing shifts. These micro-breaks occurred three 
times per shift, each lasting five minutes. 

 During these breaks, nurses listened to audio-
recorded mindfulness exercises through hospital-
provided devices. The guided practices included 
focused breathing techniques, body scans to 
enhance bodily awareness, and prompts to cultivate 
non-judgmental present-moment attention. These 
exercises were selected based on evidence 
supporting their effectiveness in reducing cognitive 
and emotional stress. The brief and frequent nature 
of these mindfulness micro-breaks was designed to 
integrate seamlessly into nurses’ workflow without 
disrupting patient care responsibilities.

Nurses in the control group also took micro-breaks 
of the same duration and frequency but were 
instructed to engage in usual activities during these 
breaks, such as resting, casual conversation, or 
other non-mindfulness behaviors. This allowed for 
direct comparison of the effects of mindfulness 
practice beyond the benefits of simply taking 
breaks.

Outcome assessment focused on three primary 
domains critical to nursing performance and patient 
care quality: cognitive fatigue, clinical accuracy, 
and patient interaction quality. Cognitive fatigue 
was measured using the Occupational Fatigue 
Exhaustion Recovery Scale (OFER), modified 
specifically for nursing contexts, which captures 
mental exhaustion and recovery states. Nurses 
completed the scale at baseline before the study 
began, at the start and end of selected shifts 
throughout the trial, and on a weekly basis. This 
provided both momentary and trend data on fatigue 
levels.

Clinical accuracy was objectively evaluated through 
systematic review of hospital incident reports and 
electronic medical records. A blinded clinical audit 
team reviewed documented errors, focusing 
particularly on medication administration errors, 
documentation inaccuracies, and procedural lapses. 
Error rates were quantified as counts per nurse per 
shift, allowing for direct statistical comparison 
between groups.Patient interaction quality was 
assessed by trained observers using the 
Communication Assessment Tool (CAT), a validated 
instrument designed to evaluate healthcare provider 
communication behaviors such as clarity, empathy, 
listening skills, and respect.
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Observations were conducted during randomly 
selected nurse-patient encounters across various 
shifts, with observers blinded to participant group 
assignment to minimize bias. This observational 
measure captured the practical interpersonal effects 
of the mindfulness intervention, which are critical 
for patient satisfaction and clinical outcomes.

Data collection was carefully managed to protect 
the integrity and confidentiality of participant 
responses and performance metrics. Research 
assistants who conducted surveys and observations 
were trained extensively and remained blinded to 
the nurses’ group allocation to prevent observer 
bias. Observations were scheduled randomly to 
capture natural nursing behaviors during typical 
working conditions without anticipation effects.

Overall, this rigorous methodological approach 
aimed to isolate the direct effects of micro-break 
guided mindfulness practices on key nursing 
outcomes in a functioning hospital environment. By 
combining subjective fatigue measures, objective 
clinical error data, and robust observational 
assessments, the study offers a comprehensive 
evaluation of the intervention’s efficacy and 
feasibility in routine clinical practice. [14–20]

3. Literature Review

Nursing fatigue and its impact on patient safety 
have been subjects of considerable research due to 
their profound implications for healthcare quality. 
Cognitive fatigue, a form of mental exhaustion 
arising from prolonged cognitive demand, has been 
identified as a key factor increasing the risk of 
clinical errors and reducing nurses’ capacity to 
engage effectively with patients. According to 
Rogers et al. (2004), extended working hours and 
insufficient recovery time correlate strongly with 
elevated medication errors and adverse events in 
hospital settings, underscoring the critical need to 
address fatigue proactively.Micro-breaks have 
emerged as a promising intervention to counteract 
continuous cognitive strain. Defined as short, 
periodic pauses from work tasks, micro-breaks have 
been shown to improve vigilance and reduce the 
buildup of mental fatigue in various occupational 
contexts. 

Tucker and Folkard (2012) demonstrated that 
micro-breaks contribute to restoring attentional 
capacity and reducing the subjective burden of 
fatigue, enabling workers to maintain higher 
levels of cognitive performance throughout shifts. 
However, the effectiveness of micro-breaks alone 
may be limited when workplace stressors are 
intense, as is common in clinical nursing 
environments.

Mindfulness—a practice rooted in ancient 
meditative traditions and increasingly 
incorporated into modern healthcare—has been 
extensively studied for its psychological benefits, 
including stress reduction, emotional regulation, 
and cognitive enhancement. Kabat-Zinn’s seminal 
work (2003) established mindfulness as a 
practical method to foster present-moment 
awareness and reduce rumination, which is 
especially valuable in high-stress professions. 
Subsequent meta-analyses have confirmed that 
mindfulness-based interventions improve 
healthcare workers’ mental health by decreasing 
burnout and enhancing resilience (Lomas et al., 
2019).

While extensive research supports mindfulness as 
a tool for enhancing personal wellbeing among 
healthcare providers, relatively few studies have 
integrated mindfulness directly into work 
schedules through brief, guided practices. 
Gilmartin et al. (2017) conducted a systematic 
review noting that short mindfulness exercises 
embedded within the workday can yield 
immediate benefits in focus and emotional 
regulation. Nonetheless, the translation from 
improved provider wellbeing to measurable 
clinical performance outcomes remains 
underexplored.Regarding clinical accuracy, 
cognitive fatigue directly impairs executive 
functions crucial for safe medication 
administration and adherence to procedural 
protocols. Bernier et al. (2015) found mindfulness 
training enhances working memory and 
attentional control, suggesting potential 
mechanisms through which mindfulness could 
reduce errors.
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Effective patient interaction is another vital 
dimension of nursing care impacted by fatigue. 
Fatigue diminishes communication quality, empathy, 
and responsiveness, which are foundational to 
therapeutic relationships and patient satisfaction. 
Studies by Epstein and Street (2007) emphasize how 
patient-centered communication requires sustained 
cognitive and emotional engagement, both vulnerable 
to fatigue. Mindfulness supports this engagement by 
fostering emotional regulation and empathy, as 
indicated by Hülsheger et al. (2013), who linked 
mindfulness to improved workplace relationships and 
reduced emotional exhaustion.

In summary, the literature indicates that while micro-
breaks help mitigate fatigue and mindfulness 
enhances cognitive and emotional functioning, 
combining these strategies during nursing shifts may 
offer compounded benefits. However, rigorous 
investigations examining their impact on clinical 
accuracy and patient interaction quality within real 
clinical environments remain scarce. This study 
addresses this gap by evaluating the integrated effect 
of micro-break guided mindfulness on the cognitive 
and interpersonal dimensions of nursing performance. 
[21–30]

4. Results

The final analysis included data from 118 
participants, with two nurses dropping out due to 
unrelated health issues early in the study period. 
Baseline demographics and work experience 
characteristics were well balanced between the 
intervention and control groups, with no statistically 
significant differences observed (p > 0.05). This 
equivalence ensured that observed outcome 
differences could be attributed to the intervention 
effects rather than pre-existing disparities.

Quantitative analysis of cognitive fatigue scores using 
the Occupational Fatigue Exhaustion Recovery Scale 
(OFER) revealed a significant interaction effect 
between group (mindfulness vs. control) and time 
(baseline to six months). Repeated measures ANOVA 
demonstrated that nurses in the intervention group 
experienced a progressive reduction in self-reported 
cognitive fatigue over the study period, contrasting 
with a relatively stable or slightly increasing fatigue 
trend in the control group (F(1,116) = 17.45, p < 
0.001). 

 Specifically, post-shift fatigue scores at the six-
month mark were on average 35% lower in the 
mindfulness group compared to controls (mean 
difference = 12.3 points, 95% CI: 9.2–15.4). Weekly 
trend analysis further supported the persistence of 
this effect throughout the trial duration, highlighting 
the sustainability of mindfulness micro-break 
benefits.

Clinical error rates, extracted and validated through 
blinded review of electronic medical records and 
incident reporting systems, showed a meaningful 
reduction in the intervention group. Poisson 
regression modeling indicated that nurses engaging 
in mindfulness micro-breaks committed 27% fewer 
clinical errors relative to the control group 
(incidence rate ratio = 0.73; 95% CI: 0.60–0.89; p = 
0.003). The majority of these errors pertained to 
medication administration and documentation 
inaccuracies, both critical areas impacting patient 
safety. Subgroup analyses suggested that nurses with 
more years of experience benefited equally from the 
intervention, indicating broad applicability across 
different experience levels.

Assessments of patient interaction quality via 
blinded observations using the Communication 
Assessment Tool (CAT) also favored the 
intervention group significantly. Nurses practicing 
mindfulness during breaks scored higher on key 
communication domains, including active listening, 
empathy expression, clarity of explanations, and 
patient engagement. Mean CAT scores were 4.5 out 
of 5 for the mindfulness group compared to 3.8 for 
controls (p < 0.001), reflecting an appreciable 
improvement in the quality of nurse-patient 
interactions. Qualitative observational notes 
documented that intervention nurses displayed 
greater attentiveness and warmth during patient 
encounters, reinforcing the quantitative findings.

Exploratory analyses examining secondry outcome 
measures revealed that nurses in the intervention 
group reported lower work-related stress levels and 
higher job satisfaction at study end, although these 
were not primary endpoints. These subjective 
improvements align with anticipated emotional 
regulation benefits conferred by mindfulness training.
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Together, these results provide compelling evidence 
that integrating brief guided mindfulness sessions 
into micro-breaks during nursing shifts effectively 
reduces cognitive fatigue, lowers clinical error rates, 
and enhances patient communication. The 
consistency across self-reported, objective, and 
observational measures underscores the practical 
benefit and multidimensional impact of this 
intervention for improving nursing performance and 
patient care quality. [31–38]

5. Discussion

The findings from this study reinforce and extend 
current understanding of how brief mindfulness 
interventions can play an important role in managing 
cognitive fatigue and enhancing nursing 
performance. Consistent with prior research 
highlighting the detrimental effects of fatigue on 
clinical accuracy and patient communication, our 
results demonstrate that mindfulness micro-breaks 
can effectively address these challenges in real-time 
within the workplace environment. The significant 
reduction in cognitive fatigue aligns with previous 
evidence that even short mindfulness exercises help 
restore attentional resources and reduce mental 
strain, supporting nurses’ ability to sustain focus 
across demanding shifts.

The observed decrease in clinical errors offers 
compelling evidence that mitigating cognitive fatigue 
through mindfulness is not merely a subjective 
improvement but translates into tangible, objective 
benefits for patient safety. This finding complements 
studies such as Bernier et al. (2015) that link 
enhanced executive functioning with mindfulness 
training, suggesting the physiological and 
psychological mechanisms underlying improved 
clinical accuracy. The universality of the 
intervention’s benefits across nurses of varying 
experience levels further underscores its applicability 
as a workforce-wide strategy rather than one limited 
to novice or particularly vulnerable staff.

Likewise, the marked improvements in patient 
interaction quality underscore mindfulness’s 
potential to restore not only cognitive but also 
emotional resources. Effective communication is 
foundational to patient-centered care and therapeutic-

relationships, which are often compromised by 
fatigue. By fostering present-moment awareness 
and emotional regulation, mindfulness may 
enhance nurses’ empathy, patience, and 
attentiveness—qualities reflected in higher 
Communication Assessment Tool scores and 
supported by qualitative observations. These 
improvements have profound implications for 
patient satisfaction and treatment adherence, 
ultimately influencing clinical outcomes beyond the 
immediate shift.

In sum, this study supports the integration of 
mindfulness micro-breaks as a feasible, effective 
intervention to reduce cognitive fatigue, enhance 
clinical safety, and improve patient communication. 
These findings contribute valuable evidence to a 
growing body of literature on mindfulness in 
healthcare and suggest a pathway toward healthier, 
safer, and more compassionate nursing practice in 
demanding clinical environments.[42–50]

6. Conclusion

This study offers comprehensive and compelling 
evidence that brief, guided mindfulness exercises, 
when incorporated into micro-breaks throughout 
nursing shifts, can significantly reduce cognitive 
fatigue, enhance clinical accuracy, and improve the 
quality of nurse-patient interactions. The 
implications of these findings extend beyond 
immediate individual benefits to encompass crucial 
dimensions of patient safety and healthcare quality 
that hinge on nurses’ cognitive and emotional 
capacities. In settings where vigilance, rapid 
decision-making, and empathetic communication 
are daily necessities, even modest improvements in 
mental clarity and emotional regulation can lead to 
meaningful reductions in clinical errors and foster 
more positive patient experiences.

The sustained reduction in cognitive fatigue 
observed over the six-month intervention period 
demonstrates that mindfulness micro-breaks offer 
ongoing restorative value rather than transient 
relief. This challenges traditional notions that break 
time is either purely for physical rest or casual 
disengagement and positions mindfulness as an 
active cognitive strategy embedded within-
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 workflow. The practices of focused breathing, 
body scanning, and non-judgmental present-
moment awareness facilitated during these micro-
breaks replenish attentional resources, mitigate 
stress responses, and foster emotional balance—
foundational elements for maintaining high-level 
professional functioning amid demanding 
workloads.

Moreover, the significant decrease in clinical 
errors observed in the intervention group 
highlights a critical, tangible impact on patient 
safety. Medication errors and documentation 
inaccuracies are among the most common and 
consequential clinical mistakes in nursing 
practice, and their reduction through enhanced 
cognitive functioning and error monitoring 
represents a vital contribution to risk management. 
These findings align with growing evidence that 
mindfulness bolsters executive functions such as 
attention control and working memory, which are 
essential for error prevention in complex clinical 
tasks.

Improvements in patient interaction quality further 
emphasize the dual cognitive-emotional benefits 
of mindfulness micro-breaks. Effective 
communication and emotional engagement form 
the cornerstone of patient-centered care—
contributing to patient satisfaction, adherence to 
treatment plans, and overall health outcomes. 
Fatigue and stress frequently erode a nurse’s 
capacity to provide empathetic, attentive 
communication. By supporting emotional 
regulation and presence, mindfulness practices 
nurture the patience, empathy, and responsiveness 
critical for therapeutic relationships. The higher 
communication assessment scores and qualitative 
observations from the study suggest that nurses 
became more attuned to their patients, reinforcing 
the intervention’s holistic benefits.

From a practical standpoint, the intervention’s 
adaptability and minimal resource requirements 
make it notably feasible for real-world clinical 
implementation. Unlike traditional mindfulness 
programs demanding substantial time investment 
outside work hours, the use of short-

guided sessions during existing micro-breaks 
respects nurses’ limited time and the urgency of 
their roles. The intervention’s acceptability and 
absence of adverse effects in a busy hospital 
environment provide further confidence that 
mindfulness micro-breaks can be scaled and 
integrated into diverse clinical settings without 
disruption.   In the broader healthcare context, 
these findings address urgent challenges faced by 
institutions worldwide. Persistent nursing 
shortages, escalating patient complexity, and high 
burnout rates create a precarious balance between 
workforce sustainability and safe, high-quality 
care delivery. Interventions that equip nurses with 
accessible tools to manage cognitive and 
emotional challenges dynamically during their 
shifts are essential to break cycles of fatigue, 
error, and dissatisfaction. This study underscores 
the role mindfulness can play not only in personal 
resilience but also as a strategic component of 
organizational efforts to bolster workforce 
capacity and patient safety.

Finally, the success of mindfulness micro-breaks 
is closely linked to supportive institutional 
cultures that prioritize nurse wellbeing and patient 
safety. Leadership commitment, scheduling 
flexibility, and ongoing education are critical 
elements to embed mindfulness practices 
sustainably within healthcare environments. 
Future research and practice should therefore 
consider mindfulness micro-breaks as part of 
comprehensive, systemic approaches to workforce 
health and clinical excellence.

In summary, this study contributes meaningful, 
actionable knowledge demonstrating that mindfulness 
micro-breaks constitute a powerful, practical 
intervention to sustain cognitive and emotional 
functioning among nurses, reduce clinical errors, and 
enhance compassionate, effective patient 
communication. Through deliberate integration of 
mindfulness into everyday nursing workflows, 
healthcare organizations can better equip their staff to 
meet the complex demands of modern care delivery. By 
investing in such accessible, evidence-based strategies, 
the healthcare system can move toward a future where 
nursing performance, patient safety, and provider 
wellbeing are harmoniously supported—even 
amid ongoing challenges and pressures.[8-16]
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