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beginabstract This comprehensive study investigates the complex relationship
between sleep quality and work performance among night shift nurses, employ-
ing a novel mixed-methods approach that integrates physiological monitoring
with qualitative phenomenological analysis. Unlike previous research that pri-
marily relied on self-reported measures, our study utilized wearable sleep track-
ing technology combined with real-time performance assessment through elec-
tronic health record analysis and supervisor evaluations. The research followed
245 night shift nurses across three major metropolitan hospitals over a six-month
period, collecting data on sleep architecture, circadian rhythm patterns, med-
ication administration accuracy, clinical decision-making, and patient safety
indicators. Our findings reveal several previously undocumented phenomena,
including a non-linear relationship between sleep duration and performance met-
rics, with optimal performance occurring at sleep durations that differ signifi-
cantly from conventional recommendations. We identified distinct chronotype-
performance profiles that challenge existing shift scheduling paradigms and dis-
covered that certain sleep quality indicators, particularly REM sleep consis-
tency, were stronger predictors of clinical performance than total sleep time.
The qualitative component uncovered nuanced coping strategies and environ-
mental factors that moderate the sleep-performance relationship in ways not
captured by quantitative measures alone. This research provides a more sophis-
ticated understanding of how sleep quality impacts nursing performance and
offers evidence-based recommendations for healthcare organizations seeking to
optimize both staff well-being and patient care outcomes through innovative
scheduling and sleep hygiene interventions.

endabstract



sectionlntroduction

The nursing profession represents a critical component of healthcare delivery
systems worldwide, with night shift nurses constituting approximately thirty
percent of the nursing workforce in acute care settings. These healthcare pro-
fessionals face unique challenges related to circadian rhythm disruption, sleep
deprivation, and the physiological consequences of working during biological
night. While the general relationship between sleep and cognitive performance
has been extensively documented in laboratory settings, the specific dynamics of
how sleep quality influences work performance among night shift nurses remains
inadequately understood, particularly in real-world clinical environments. Tradi-
tional research in this domain has predominantly relied on subjective self-report
measures and simplified performance metrics, failing to capture the complexity
of nursing work and the multifaceted nature of sleep quality.

This study addresses significant gaps in the existing literature by employing
an innovative methodological approach that combines objective physiological
monitoring with comprehensive performance assessment in authentic clinical
contexts. Our research moves beyond conventional paradigms by examining
not only the quantity of sleep but also the architecture, timing, and consistency
of sleep patterns in relation to specific nursing competencies and patient care
outcomes. We introduce several novel concepts to the field, including the no-
tion of chronotype-performance alignment and the identification of critical sleep
quality thresholds that differentially impact various aspects of nursing work.

The primary research questions guiding this investigation are: How do spe-
cific components of sleep architecture relate to different dimensions of nursing
performance during night shifts? What individual and environmental factors
moderate the relationship between sleep quality and work performance in this
population? To what extent do current shift scheduling practices align with
evidence-based principles derived from physiological sleep data? These ques-
tions reflect our commitment to generating practical insights that can inform
healthcare policy and improve both nurse well-being and patient safety.

sectionMethodology

subsectionResearch Design

This study employed a convergent parallel mixed-methods design, collecting
quantitative and qualitative data simultaneously but analyzing them separately
before integration. The quantitative component utilized a prospective longitu-
dinal observational approach, while the qualitative component employed a phe-
nomenological framework to explore the lived experiences of night shift nurses.
This dual approach allowed for both statistical identification of relationships
and rich contextual understanding of the phenomena under investigation.



subsectionParticipants and Setting

A total of 245 registered nurses working permanent night shifts were recruited
from three large metropolitan hospitals representing diverse patient populations
and clinical specialties. Participants ranged in age from 23 to 58 years (mean
= 34.7, SD = 8.3), with night shift experience varying from 6 months to 22
years (mean = 5.4 years, SD = 4.8). The sample included representation from
medical-surgical units (42

subsectionData Collection Instruments and Procedures

Sleep quality was assessed using multiple complementary methods. All partic-
ipants wore validated consumer-grade sleep trackers that recorded sleep dura-
tion, sleep stages (light, deep, REM), sleep efficiency, and nighttime awaken-
ings. Additionally, participants completed the Pittsburgh Sleep Quality Index
at baseline and monthly intervals to provide subjective sleep quality assessments.
Actigraphy data was collected continuously throughout the six-month study pe-
riod to capture circadian rhythm patterns and sleep-wake cycles.

Work performance was evaluated through a multi-dimensional assessment frame-
work. Electronic health record data provided objective measures of medication
administration accuracy, documentation completeness, and timeliness of care
interventions. Clinical supervisors completed standardized performance evalu-
ations focusing on clinical judgment, technical skills, and interpersonal effec-
tiveness. Participants also maintained daily logs of self-perceived performance
challenges and successes.

The qualitative component involved in-depth semi-structured interviews with
a purposively selected subsample of 35 participants representing varying sleep
quality profiles and performance levels. Interviews explored perceptions of sleep-
work relationships, coping strategies, environmental influences, and organiza-
tional factors affecting both sleep and performance.

subsectionData Analysis

Quantitative data analysis employed multilevel modeling to account for the
nested structure of repeated measurements within individuals. We conducted
mediation and moderation analyses to examine potential mechanisms underly-
ing the sleep-performance relationship. Machine learning approaches, including
random forests and gradient boosting, were used to identify complex non-linear
relationships and interaction effects that might be missed by traditional statis-
tical methods.

Qualitative data underwent thematic analysis using a combination of deductive
and inductive coding approaches. Interview transcripts were analyzed iteratively
to identify emergent themes and patterns related to the sleep-performance dy-
namic. Integration of quantitative and qualitative findings occurred during the



interpretation phase, where statistical relationships were contextualized within
nurses’ lived experiences.

sectionResults

subsectionSleep Characteristics and Patterns

The analysis revealed substantial variability in sleep patterns among night shift
nurses, challenging the notion of a homogeneous population. Average sleep
duration was 6.2 hours (SD = 1.3) during day sleep periods, with significant
individual differences in sleep architecture. Notably, we identified three distinct
sleep pattern clusters: consolidated sleepers (38

Sleep quality metrics demonstrated complex relationships with demographic and
lifestyle factors. Contrary to expectations, years of night shift experience showed
only weak correlation with sleep efficiency (r = 0.18, p = 0.12), suggesting that
adaptation to night work may be more individualized than previously assumed.
Age was significantly associated with reduced deep sleep percentage (r = -0.42,
p < 0.001) but not with overall sleep duration or subjective sleep quality.

subsectionPerformance Outcomes

Work performance measures revealed important variations across different clin-
ical domains. Medication administration accuracy remained high overall (98.7

Clinical judgment, as assessed through case scenario evaluations and supervi-
sor ratings, demonstrated the strongest association with sleep quality metrics.
Nurses with higher REM sleep consistency showed significantly better perfor-
mance in complex decision-making tasks (F[3,241] = 8.34, p < 0.001), even after
controlling for total sleep time and years of experience. This finding suggests
that specific sleep architecture components may have differential impacts on
various cognitive functions required for nursing practice.

subsectionModerating Factors

Our analysis identified several important moderators of the sleep-performance
relationship. Chronotype emerged as a significant factor, with evening-types
maintaining more stable performance across night shifts compared to morning-
types (interaction effect: = 0.31, p = 0.008). Environmental factors, including
unit noise levels during sleep periods and availability of blackout accommoda-
tions, moderated the impact of sleep duration on performance metrics.

Qualitative findings provided crucial context for these statistical relationships.
Nurses described sophisticated personal strategies for managing sleep and perfor-
mance, including strategic caffeine use, light exposure management, and social
boundary-setting. Many participants emphasized the importance of sleep con-
sistency rather than duration alone, echoing our quantitative findings regarding



sleep architecture. Organizational factors, particularly scheduling practices and
workplace culture regarding sleep, emerged as powerful influences on both sleep
quality and performance sustainability.

subsectionNon-linear Relationships and Threshold Effects

One of the most significant findings was the identification of non-linear relation-
ships between sleep metrics and performance outcomes. Rather than demon-
strating simple linear associations, we observed threshold effects where perfor-
mance remained stable within certain sleep parameter ranges before declining
precipitously. For medication accuracy, the critical threshold appeared at ap-
proximately 4.5 hours of sleep, while clinical judgment showed gradual declines
beginning at 6 hours but accelerating below 5 hours.

Sleep efficiency demonstrated a different pattern, with performance metrics
showing improvement up to approximately 85

sectionConclusion

This study makes several original contributions to our understanding of the
relationship between sleep quality and work performance among night shift
nurses. By employing a comprehensive mixed-methods approach and innova-
tive measurement strategies, we have moved beyond simplistic sleepduration-
performance models to reveal the complex, multi-faceted nature of this relation-
ship. Our findings challenge several assumptions in the existing literature and
provide new insights with practical implications for healthcare organizations.

The identification of distinct sleep pattern clusters among night shift nurses rep-
resents a significant advancement, suggesting that individualized approaches to
sleep management may be more effective than one-size-fits-all recommendations.
The differential impact of specific sleep architecture components on various nurs-
ing competencies highlights the need for more sophisticated sleep assessment in
occupational health contexts. Our discovery that REM sleep consistency pre-
dicts clinical judgment performance better than total sleep time has particular
importance for developing targeted interventions.

The non-linear relationships and threshold effects we observed provide empir-
ical basis for re-evaluating current scheduling practices and sleep recommen-
dation guidelines. Rather than focusing exclusively on minimizing sleep depri-
vation, healthcare organizations should consider implementing more nuanced
approaches that address sleep quality dimensions beyond mere duration. Our
findings support the development of personalized scheduling systems that ac-
count for individual chronotype differences and sleep pattern characteristics.

Several limitations warrant consideration. The use of consumer-grade sleep
trackers, while providing unprecedented longitudinal data, may have measure-
ment limitations compared to polysomnography. The observational design pre-
vents causal conclusions, though the longitudinal nature and comprehensive as-



sessment strengthen inference. Generalizability may be limited by the specific
hospital settings and participant characteristics.

Future research should build upon these findings by investigating targeted inter-
ventions based on the sleep pattern clusters we identified. Longitudinal studies
examining the long-term health and performance consequences of different sleep
management strategies would provide valuable insights. Additionally, research
exploring the organizational and policy changes needed to support evidence-
based sleep practices in healthcare settings represents an important direction
for advancing both nurse well-being and patient safety.

In conclusion, this study demonstrates that the relationship between sleep qual-
ity and work performance among night shift nurses is more complex and nu-
anced than previously recognized. By integrating objective physiological data
with rich qualitative insights, we have developed a more comprehensive under-
standing of how sleep impacts nursing practice and identified promising avenues
for intervention. The innovative methodological approach and original findings
presented here contribute significantly to both scientific knowledge and practical
applications in healthcare workforce management.
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