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Abstract
Background: Intensive care nurses work at the intersection of two demanding processes, sustained high-acuity monitoring and a
dense, high-alert medication regimen, and multinational audits find that a substantial share of ICU drug administrations involve

an error or near-miss.

Objective: This review synthesizes the published evidence on the predictors of job satisfaction among intensive care nursing staff

and examines how those same predictors relate to the occurrence of medication administration errors on the same units.

Methods: We synthesized cross-sectional and longitudinal nurse-survey studies, multi-hospital and multinational staffing

analyses, and direct observational studies of medication administration in intensive care and comparable acute-care settings.

Findings: Staffing adequacy and patient-to-nurse ratio, workload and interruption frequency, burnout, and practice-environment
quality, including leadership, empowerment, and a non-punitive learning climate, emerge repeatedly as predictors in both the
job-satisfaction literature and the medication administration error literature, with burnout and missed care acting as plausible

mediating pathways between the two.

Conclusions: Nurse job satisfaction and medication administration safety in intensive care appear to be governed by a shared,
largely modifiable set of workforce predictors rather than separate causal chains, arguing for interventions that address staffing,

interruptions, and psychological safety together.
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1. Introduction

Intensive care units concentrate two pressures that rarely
coexist elsewhere in a hospital at the same intensity: a
nursing workforce that must sustain vigilance across
physiologically unstable patients on multiple concurrent
high-alert infusions, and a medication-use process dense
enough that a single omitted step can reach the patient
within minutes. Multinational audits of parenteral drug
administration in intensive care have found that at least
one error or near-miss accompanies roughly one in three
drug administrations observed at the bedside, far higher
than on general wards [1]. Earlier work established that
adverse drug events and potential adverse drug events
cluster disproportionately in critical care areas relative to
bed count [2], and a prospective critical-care safety study
confirmed that both errors and serious adverse events
remain common even in units with mature safety
infrastructure [3]. Systematic reviews of the causes of
medication administration error consistently point to
work-system factors, chiefly interruptions, workload, and

staffing adequacy, as the dominant contributors [4].

Running alongside this safety literature is a separate but
empirically entangled body of work on nurse job
satisfaction. Job satisfaction has been defined and
measured inconsistently across decades of nursing
research, but reviews converge on a core set of domains,
autonomy, workload, relationships with colleagues and
management, and perceived recognition, that predict
both retention and reported quality of care [5,6]. A more
recent systematic review confirmed that these same
domains remain the strongest predictors of hospital nurse
satisfaction across health systems with very different
staffing models [7]. What has received comparatively less
synthesis is the specific intersection of these two
literatures in the intensive care setting: the predictors that
make ICU nurses satisfied or dissatisfied, and how those
same predictors, largely through staffing, workload, and
burnout, appear to shape the likelihood of medication

administration error on the same units. This review
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synthesizes the published evidence on that intersection,
organized around workforce and staffing predictors,
the

medication administration error literature specific to

burnout and practice-environment predictors,
intensive care, and the mechanisms that plausibly link the

two.

2. Job satisfaction in intensive care nursing:
conceptual background

Job satisfaction in nursing is now understood less as a
single global attitude than as a composite of satisfaction
with discrete facets of the work, a distinction that matters
because different facets predict different downstream
outcomes. Lu and colleagues' foundational review
identified pay, workload, professional relationships, and
opportunities for autonomy and growth as the facets most
consistently associated with overall satisfaction [5], and
their subsequent update confirmed that workload and
staffing adequacy had, if anything, become more
dominant predictors as acute-care patient acuity rose [7].
Zangaro and Soeken's meta-analysis of job satisfaction
instruments found that satisfaction correlated most
strongly with organizational commitment and least with
demographic variables such as age or years of experience,
reinforcing that satisfaction is shaped primarily by
modifiable features of the work environment [6].
Flinkman and colleagues' integrative review of nurses'
the identified

dissatisfaction, alongside burnout and poor work-life

intention to leave profession job
balance, as the strongest predictor of turnover intention, a
finding with particular relevance to intensive care, where
sustained unit expertise is itself a patient-safety asset that

attrition erodes [8].

Intensive care nursing carries structural features that
intensify these generic predictors: patients are more
acutely unstable, the nurse-to-patient ratio is deliberately
compressed, technology and monitoring burden is higher,
and end-of-life and family-communication demands are

more frequent. Ulrich and colleagues' baseline survey of
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critical care nurses' work environments found that
perceived staffing adequacy and collaborative physician
relationships were the factors most strongly associated
with nurses' intent to remain in critical care [9], and a
decade-later survey using the same framework found that
despite substantial investment in
healthy-work-environment initiatives, staffing adequacy
and workload remained the top-ranked unmet need
reported nationally [10]. Together these surveys frame
staffing and workload as the central, persistently
unresolved driver of ICU nurse satisfaction across more

than a decade of measurement.

3. Workforce and staffing predictors of satisfaction

The empirical case that nurse staffing levels causally
shape both job satisfaction and patient outcomes rests
substantially on the multi-hospital, multi-country studies
led by Aiken and colleagues. Their landmark analysis of
over 10,000 nurses across Pennsylvania hospitals found
that each additional patient per nurse was associated with
a 23% increase in the odds of burnout and a 15% increase
in the odds of job dissatisfaction, alongside a measurable
[11].
cross-national analysis found a consistent association

increase in patient mortality A companion

between higher patient-to-nurse ratios and worse
nurse-reported quality of care regardless of national
[12], and the
RN4CAST survey confirmed the relationship had persisted

context subsequent twelve-country
a decade later, with inadequate staffing linked to higher
job dissatisfaction and intention to leave, and lower

nurse- and patient-rated care quality [13].

Staffing's downstream effects extend into the
adverse-event outcomes most relevant to medication
safety. Cho and colleagues found that lower nurse staffing
was independently associated with a higher incidence of
adverse events, including pneumonia and unplanned
extubation, and with higher costs of care [14]. Stone and
colleagues, studying intensive care units specifically,

found that better staffing and a stronger unit-level safety
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climate were each independently associated with fewer
bloodstream infections and lower 30-day mortality,
positioning staffing as an ICU-specific safety lever [15].
Kalisch and Lee's cross-sectional analysis found that
adequate staffing predicted both lower missed-care rates
and stronger nurse-reported teamwork, suggesting
staffing shapes satisfaction partly through the unit's
collaborative climate [16]. Blegen and colleagues' work
linking nurse experience and education to quality of care
further established that the skill-mix component of
staffing, not just headcount, independently predicts both

error rates and care quality [17].

INCREASED ODDS PER ADDITIONAL PATIENT PER NURSE
23

Increase in odds (%)

0 - 1 I
Burnout Job dissatisfaction

Figure 1: Odds of nurse burnout and job dissatisfaction per additional

patient added to a nurse's workload, from a multi-hospital staffing
survey [11].

4. Burnout, practice environment, and
empowerment

Staffing's
mediated through burnout, a pathway characterized in

influence on satisfaction is substantially
enough independent cohorts to be considered well
established. Vahey and colleagues, analyzing the same
Pennsylvania nurse cohort used in the original
staffing-mortality work, found that nurse burnout was
independently associated with lower patient satisfaction
scores, demonstrating that the staffing-to-outcome
pathway runs partly through the nurse's own emotional
exhaustion [18]. Poghosyan and colleagues' six-country
investigation confirmed that burnout, and specifically
emotional exhaustion, predicted lower nurse-reported
quality of care consistently across health systems with
different [19]. McHugh and

staffing regulations
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colleagues' national survey of United States hospital
nurses found widespread dissatisfaction and burnout
concentrated among nurses caring for the most medically
complex patients, with dissatisfaction rates in some
hospitals exceeding 40%, a pattern with direct relevance to
intensive care [20]. Cimiotti and colleagues extended the
burnout pathway into a specific safety outcome, finding
that hospitals with higher nurse burnout also had
significantly higher rates of catheter-associated urinary
tract and surgical-site infection [21].

Table 1: Predictors of ICU nurse job satisfaction identified across the

reviewed studies, grouped by domain [10,24,23,26].

Domain Representative Direction of Key
predictor association source(s)
Staffing / Patient-to-nurse | Higher ratio lowers | [11,10]
workload ratio satisfaction
Burnout Emotional Higher burnout [19,21]
exhaustion score | lowers satisfaction
Practice Nurse-physician | Better environment | [24,25]
environment relations, raises satisfaction
leadership
Empowerment |Access to Higher [22,23]
information, empowerment
resources, lowers job strain
support
Patient-facing | Patient-rated Tracks nurse [26,18]
outcome satisfaction with | work-environment
care quality

The practice-environment and empowerment literature
offers a complementary explanation for why units with
comparable staffing numbers nonetheless report very
different satisfaction levels. Laschinger and colleagues'
structural empowerment framework found that nurses
perceiving greater access to information, support,
resources, and opportunity reported significantly lower
job strain independent of workload itself [22], and their
later analysis found that strong empowerment was also
associated with lower burnout and, through that pathway,
better patient-safety outcomes [23]. Van Bogaert and
colleagues' multilevel modelling found that better
nurse-physician relations and unit leadership quality
predicted lower burnout and higher job satisfaction

independent of patient-to-nurse ratio [24], a finding their

[
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later survey replicated while additionally linking

practice-environment quality to lower rates of
nurse-reported adverse patient events [25]. Kutney-Lee
linked

patient-survey data, found that hospitals with better nurse

and colleagues, analyzing nurse- and
work environments had significantly higher patient
satisfaction with care, evidence that the predictors driving
nurse satisfaction are also valued by patients [26].
Estryn-Behar and colleagues' longitudinal analysis of
that

imbalance and poor supervisor support were the strongest

European nurses found perceived work-life

independent predictors of subsequent turnover [27].

5. Medication administration errors in intensive
care

The medication administration error literature in
intensive care describes a process with unusually little
margin for the interruptions and workload spikes that ICU
nursing routinely produces. Tang and colleagues' study of
contributing factors found that nurses most frequently
attributed administration errors to heavy workload,
inadequate staffing, and frequent interruptions, with
individual knowledge deficits cited far less often than
system-level pressures [28]. Cheragi and -colleagues'
survey similarly found that fatigue, high patient-to-nurse
ratios, and similar drug packaging or naming were the
cited

substantially outnumbering formally documented errors

most commonly causes, with near-misses
[29]. Keers and colleagues' systematic review concluded
that the causes of medication administration error cluster
reliably into workload and staffing, interruptions and
distractions, and communication failures, a taxonomy
that maps closely onto the predictors identified in the

job-satisfaction literature [4].
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Figure 2: Proportion of nurses citing each contributing factor as a

cause of medication administration error, pooled from ICU survey
and observational studies [28,29,30].

Elganzouri and colleagues' direct observational time study
found that interrupted administrations took measurably
longer and were more likely to deviate from the five-rights
than

observational evidence for the mechanism nurses

standard uninterrupted  ones, providing
describe qualitatively [30]. Roughead and Semple's review
of Australian acute care similarly identified workload,
staffing, and interruption as the dominant modifiable
causes of administration error, concluding that system
redesign targeting these factors had a stronger evidence
base than error-specific training alone [31]. Valentin and
colleagues' multinational ICU study additionally found
that error rates varied systematically by unit-level
organizational factors including staffing ratio, tying the
error rate back to the same variable dominating the
satisfaction literature [1]. Rothschild and colleagues found
that serious medical errors clustered during
high-workload shifts and were more frequent among
fatigued nurses, adding a within-shift dimension to the

workload-error relationship [3].

6. Linking satisfaction, burnout, and medication
error

A smaller but directly relevant body of work has tested the
staffing-satisfaction-error pathway explicitly rather than
treating the two literatures as parallel. Mark and Belyea's
analysis of longitudinal unit-level data found that staffing
levels predicted subsequent medication error rates,

strongest in units where staffing had been persistently
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inadequate rather than transiently reduced, suggesting a
cumulative, fatigue-mediated mechanism [32]. Chang and
Mark's related analysis found that unit-level learning
climate, nurses' shared sense that errors could be reported
without punitive consequence, moderated the
staffing-error relationship, with better learning climates
associated with fewer errors at comparable staffing levels
[33]. Kalisch and Lee's analysis of missed nursing care
found that inadequate staffing predicted higher rates of
omitted care, including delayed or omitted medication
administration, establishing missed care as a plausible
intermediate step between low staffing, low satisfaction,

and downstream error [34].

Table 2: Studies linking staffing, satisfaction, or burnout directly to

medication administration error or its intermediate outcomes.

Study Population / Linking Reported association
design mechanism
[32] Longitudinal Staffing Persistent
unit-level data adequacy over | understaffing predicts
time higher medication
error rate
[33] Cross-sectional Learning Non-punitive climate
unit survey climate lowers error rate at
comparable staffing
[34] Cross-sectional, | Missed Inadequate staffing
missed care nursing care | predicts
omitted/delayed
medication
administration
[36] Qualitative, Post-error Error involvement can
second-victim psychological |impair confidence
recovery and job satisfaction

The psychological aftermath of involvement in a
medication error further closes the loop back to
satisfaction. Wolf and colleagues found that most nurses
involved in a medication error reported significant
emotional distress, including anxiety and diminished
confidence, regardless of whether the error reached the
patient [35]. Scott and colleagues' foundational work on
the "second victim" phenomenon described a predictable
recovery trajectory after involvement in an adverse event,
characterized by chaos, intrusive reflection, and, without
adequate support, lasting impairment of professional

confidence and job satisfaction [36]. Schwappach and
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Boluarte's survey of clinicians involved in medical error
found comparable sequelae and identified perceived
organizational support, rather than error severity, as the
strongest predictor of recovered confidence and job
[371.
adverse-drug-event epidemiology underscores why this

engagement Bates and colleagues'
feedback loop matters at scale: because errors and
near-misses are frequent in high-acuity care rather than
rare, the cumulative psychological burden on ICU nurses
is a routine occupational exposure rather than an

occasional one [2].

7. Conclusion

The evidence reviewed here converges on a small set of
predictors that appear repeatedly across both the nurse
job satisfaction literature and the intensive care

medication administration error literature: staffing
adequacy and nurse-to-patient ratio, workload and
interruption frequency, burnout, and the quality of the
practice environment, including leadership,
empowerment, and a non-punitive learning climate.
These predictors do not operate as two separate causal
chains; the staffing literature shows that inadequate
staffing lowers satisfaction largely through burnout, the
shows that the

inadequate staffing and resulting interruptions raise

medication error literature same
administration error risk through a related fatigue
pathway, and involvement in a resulting error then feeds
back to further erode the satisfaction of the nurse
involved. For intensive care units, where baseline error
opportunity is already elevated by patient acuity and drug
this reciprocal relationship argues for

that
reduction, and psychological safety together rather than
Research that

complexity,

interventions address  staffing, interruption

as separate improvement programs.

measures satisfaction, burnout, and error rate

concurrently within the same ICU cohorts would
substantially strengthen the causal case assembled here

from largely parallel literatures.
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