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sectionIntroduction The healthcare sector faces unprecedented challenges in
maintaining an engaged and satisfied nursing workforce, particularly in hospital
settings where high-stress environments and complex organizational structures
can undermine professional fulfillment. Organizational justice, defined as em-
ployee perceptions of fairness in workplace decisions and interactions, represents
a critical yet underexplored determinant of nurse engagement and satisfaction.
While substantial research exists on general workplace satisfaction factors, the
specific mechanisms through which different dimensions of organizational justice
influence nursing professionals remain inadequately understood. This study ad-
dresses this gap by employing an innovative methodological approach that com-
bines computational social science techniques with traditional organizational
psychology measures to uncover the dynamic relationships between justice per-
ceptions and professional outcomes.

Hospital nursing represents a unique context for studying organizational jus-
tice due to the profession’s distinctive combination of high autonomy in clinical
decision-making coupled with rigid hierarchical structures. Nurses frequently
navigate complex ethical dilemmas while operating within bureaucratic sys-
tems that may not always recognize their professional judgment. This tension
between professional autonomy and organizational constraint creates a fertile
ground for examining how perceptions of fairness develop and influence work at-
titudes. Previous research has typically treated organizational justice as a static
construct, failing to capture its evolving nature in response to daily workplace
experiences.

Our research introduces several novel contributions to the literature. First,
we develop and validate a dynamic justice assessment framework that tracks
how justice perceptions fluctuate in response to specific organizational events
and interactions. Second, we examine the social transmission of justice percep-
tions through professional networks, a phenomenon we term ’justice contagion.’
Third, we employ computational linguistics analysis of workplace communica-
tions to identify linguistic markers associated with justice perceptions. These
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methodological innovations allow us to move beyond traditional survey-based
approaches and capture the real-time formation of justice judgments in natural-
istic settings.

The central research questions guiding this investigation are: How do dif-
ferent dimensions of organizational justice—distributive, procedural, and
interactional—differentially influence job engagement and satisfaction among
hospital nurses? To what extent do justice perceptions spread through pro-
fessional networks, and how does this social transmission moderate individual
outcomes? Can computational analysis of organizational communications
predict justice perceptions and their consequences? Addressing these questions
provides both theoretical advances in understanding organizational justice
dynamics and practical tools for healthcare organizations seeking to enhance
nurse well-being and retention.

sectionMethodology

subsectionParticipants and Setting This longitudinal study employed a mixed-
methods approach, combining quantitative surveys, social network analysis, and
computational linguistics examination of workplace communications. Partici-
pants included 347 registered nurses from three acute care hospitals representing
different organizational structures: a large academic medical center, a commu-
nity hospital, and a specialized surgical facility. The sample comprised 78

Data collection occurred over a six-month period, with justice perceptions,
engagement, and satisfaction measures administered at baseline, three months,
and six months. Additionally, participants consented to the analysis of
anonymized workplace communications through the hospital messaging sys-
tems, allowing for continuous assessment of organizational interactions. The
study received ethical approval from the institutional review boards of all
participating institutions, with particular attention to protecting participant
confidentiality in communication analysis.

subsectionMeasures and Instruments Organizational justice was assessed using
a multidimensional scale adapted for healthcare contexts, measuring distribu-
tive justice (fairness of outcomes and resource distribution), procedural justice
(fairness of decision-making processes), and interactional justice (quality of in-
terpersonal treatment). Job engagement was evaluated using the Utrecht Work
Engagement Scale, focusing on vigor, dedication, and absorption dimensions.
Job satisfaction was measured through a composite scale assessing satisfaction
with work conditions, professional relationships, and organizational support.

The innovative component of our methodology involved the development of
a Computational Justice Assessment Tool (CJAT), which analyzed workplace
communications for linguistic features associated with justice perceptions. This
tool employed natural language processing to identify patterns in word choice,
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sentiment, and communication reciprocity that previous research has linked to
fairness perceptions. Additionally, social network analysis mapped professional
relationships and communication patterns to examine how justice perceptions
might spread through organizational networks.

subsectionAnalytical Approach Our analytical strategy integrated multiple
approaches to address the complex, dynamic nature of organizational justice.
We employed multilevel modeling to account for nested data structure (nurses
within units within hospitals) and to examine how unit-level justice climate
influenced individual outcomes. Time-series analysis captured fluctuations
in justice perceptions and their temporal relationship with engagement and
satisfaction measures. Social network analysis used exponential random graph
models to test whether justice perceptions exhibited network contagion effects.

The computational linguistics component involved training machine learning
classifiers to predict justice perceptions from communication patterns. We used
supervised learning approaches with features including sentiment scores, lin-
guistic style matching, communication responsiveness, and topic modeling of
discussion content. Model performance was evaluated using cross-validation
and compared against traditional survey-based measures.

sectionResults

subsectionDimensional Analysis of Organizational Justice Our findings revealed
distinct patterns of influence for the three justice dimensions on nurse engage-
ment and satisfaction. Interactional justice emerged as the strongest predictor
of both engagement (� = 0.58, p < 0.001) and satisfaction (� = 0.62, p < 0.001),
explaining 42

Procedural justice demonstrated moderate effects on engagement (� = 0.34, p <
0.01), particularly through its influence on nurses’ sense of organizational voice
and participation in decision-making. Distributive justice showed the weakest
direct relationship with engagement (� = 0.19, p < 0.05) but played a crucial
moderating role in the relationship between workload and satisfaction. When
distributive justice perceptions were high, increased workload had minimal im-
pact on satisfaction; when distributive justice was low, workload strongly pre-
dicted dissatisfaction.

Longitudinal analysis revealed that justice perceptions exhibited significant fluc-
tuation over the six-month study period, with interactional justice showing the
most volatility in response to specific supervisory interactions. Event-based
analysis identified that justice perceptions were particularly sensitive to staffing
decisions, performance evaluations, and conflict resolution processes, with these
organizational events accounting for 67
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subsectionNetwork Effects and Justice Contagion Social network analysis pro-
vided compelling evidence for justice contagion within nursing units. Nurses
who regularly communicated with colleagues reporting high interactional jus-
tice were 3.2 times more likely to report increased engagement over time, even
after controlling for their direct supervisory experiences. This contagion ef-
fect operated most strongly through advice-seeking networks and mentorship
relationships, suggesting that justice perceptions spread through trust-based
professional connections.

Network autocorrelation models confirmed that justice perceptions were not
independent across individuals but clustered within communication networks
(Moran’s I = 0.41, p < 0.001). This finding challenges individual-focused mod-
els of organizational justice and highlights the socially constructed nature of
fairness perceptions in healthcare settings. The contagion effect was strongest
for interactional justice and weakest for distributive justice, indicating that in-
terpersonal treatment perceptions are more socially transmitted than resource
allocation judgments.

subsectionComputational Prediction of Justice Perceptions The Computational
Justice Assessment Tool achieved notable success in predicting justice percep-
tions from communication patterns. Using features including sentiment con-
sistency, response timeliness, and linguistic alignment between supervisors and
nurses, the CJAT predicted interactional justice scores with 78

Linguistic analysis revealed that specific communication patterns strongly cor-
related with justice perceptions. Supervisors whose communications exhibited
high linguistic style matching with their nurses, maintained consistent sentiment
across interactions, and provided timely responses fostered higher perceptions
of interactional justice. Conversely, communications characterized by sentiment
volatility, delayed responses, and low linguistic alignment predicted declining
justice perceptions and subsequent engagement.

sectionConclusion This research makes several original contributions to under-
standing organizational justice in healthcare settings. By integrating computa-
tional methods with traditional organizational psychology approaches, we have
developed a more nuanced and dynamic model of how justice perceptions form
and influence professional outcomes among hospital nurses. The strong predomi-
nance of interactional justice effects highlights the critical importance of supervi-
sory interpersonal skills in nursing management, suggesting that investments in
communication training and relationship-building may yield substantial returns
in nurse engagement and retention.

The discovery of justice contagion effects represents a significant theoretical ad-
vancement, demonstrating that fairness perceptions are not merely individual
cognitive assessments but socially transmitted through professional networks.
This finding has important practical implications for organizational interven-
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tions, suggesting that creating justice ’hotspots’ through targeted leadership
development may generate positive spillover effects throughout nursing units.

The successful development of computational tools for assessing justice percep-
tions offers healthcare organizations practical methods for monitoring organi-
zational climate in real-time. Rather than relying exclusively on periodic sur-
veys, administrators could use communication analysis to identify units at risk
for engagement problems and intervene proactively. This approach represents
a novel application of computational social science to healthcare management
challenges.

Several limitations warrant consideration. The study’s focus on hospital nurses
may limit generalizability to other healthcare professionals or settings. The
six-month observation period, while longer than many organizational studies,
may not capture seasonal variations or long-term trends in justice perceptions.
Additionally, the computational analysis relied on digital communications, po-
tentially missing important face-to-face interactions that influence justice judg-
ments.

Future research should explore whether the justice contagion effects identified
here extend to other healthcare settings and professional groups. Longitudinal
studies spanning multiple years could examine how justice perceptions evolve
over career trajectories and in response to organizational changes. The computa-
tional methods developed in this study could be refined to incorporate additional
data sources, including electronic health record usage patterns and scheduling
data, to create more comprehensive models of organizational fairness.

In practical terms, our findings suggest that healthcare organizations should pri-
oritize interactional justice in leadership development programs, foster positive
communication networks within nursing units, and implement computational
monitoring systems to identify emerging justice concerns. By recognizing the dy-
namic, socially embedded nature of organizational justice, hospitals can develop
more effective strategies for supporting their nursing workforce and ultimately
enhancing patient care quality.
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