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1Health Services Research Group, Institut de Recerca Vall d’Hebron, Barcelona, Spain
2Department of Medicine, Faculty of Medicine, Univ Autonoma Barcelona, Barcelona, Spain
3Nursing Management, Department of Knowledge Management and Evaluation, Hospital Universitari Vall d’Hebron,
Barcelona, Spain
4Nursing Management, Hospital Universitari Vall d’Hebron, Barcelona, Spain
5Multidisciplinary Nursing Research Group, Institut de Recerca Vall d’Hebron, Barcelona, Spain
6Department of Knowledge Management and Evaluation, Hospital Universitari Vall d’Hebron, Barcelona, Spain
7Centro de Investigación Biomédica en Red de Epidemioloǵıa y Salud Pública (CIBERESP), Madrid, Spain
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Aims: To enhance nurse-stafng levels in the wards of a tertiary referral hospital by applying a patient classifcation system based
on patient acuity, setting up a new organizational structure in the hospital wards.
Design: A retrospective analysis based on administrative data from an electronic patient database.
Methods:Te data were obtained from the clinical data warehouse of multiple databases from a tertiary referral hospital in Spain
and analyzed from January 1st, 2018, to December 31st, 2019.Te care plan and the weight of themain diagnosis from 52,974 adult
patients admitted to 40 hospital units were analyzed and classifed into patient acuity using the acute to intensive care (ATIC)
classifcation system. Te frequency of the ten acuity groups was analyzed, and the optimal patient-to-nurse ratio was defned
according to the system and the hours efectively assigned to the care units.Te percentage of patient needs that were met was also
established. Finally, the distribution of the wards was rearranged based on the results.
Results: Te fndings show that patients were mostly clustered in the following groups according to their acuity level: in-
tensifcation (38.1%), intermediate (30.4%), and acute (21.8%). Terefore, the wards were reorganized into the three dominant
levels: four acute, 17 intensifcation, and 19 intermediate units. A viable model was implemented to provide the number of nurse/
patient/day hours by incorporating 104 nurses and improving nursing coverage by 17.4%.
Conclusion: Te structuring of care units according to the intensity of care has resulted in a signifcant enhancement in nursing
coverage by improving the hours of care needed according to acuity levels.
Implications for Patient Care:Te fndings provide valuable information regarding nurse stafng in hospitals, emphasizing the
importance of defning the optimal patient-to-nurse ratio. Establishing this ratio is crucial for improving care quality and ensuring
patient safety.
Reporting Method: Tis study’s methods and results have been reported following the STROBE checklist.
Patient or Public Contributions:No patient or public contributed to design this research. However, patients will contribute later
as part of a broader project when we explore their perception following the implementation of a management model based on
nursing care intensity.
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1. Introduction and Background

Healthcare management is rapidly evolving toward new,
more sustainable organizational models, integrating
a biopsychosocial approach to improve both health out-
comes and patient experience. Tis transformation can be
attributed, at least in part, to sociodemographic changes,
including increased life expectancy, the prevalence of
chronic diseases, and the increased fragility of populations,
which are signifcantly impacting traditional healthcare
models [1].

Te patients seen in health services are becoming in-
creasingly complex, often presenting with multiple
comorbidities that increase their vulnerability. Conditions
such as malnutrition, dementia, and diabetes are prevalent
and can worsen during hospitalization. Tis highlights the
growing need for nursing care. Future hospital strategy
reports indicate that more specialized and diferentiated care
levels will be required to address the specifc needs of patient
care processes [2, 3].

Nursing care plays a crucial role in the hospitalization
process and direct patient care. It is therefore reasonable to
conclude that the efective management of nursing care will
have a direct impact on health outcomes, the patient expe-
rience, and the quality and safety of care. Numerous studies
support this assertion, for instance, the pioneering research of
Aiken et al. [4, 5], which shows a direct relationship between
the number of nurses, their level of education, and hospital
mortality. Furthermore, these studies provide evidence of
improvements in patient safety and care quality indicators, as
well as in the prevention of complications and hospital
readmissions. Other researchers have pointed out that better
nursing staf adequacy can reduce professional burnout and
turnover, which is critical given the international shortage of
nurses [6]. Terefore, models that appropriately adjust the
number of nurses per patient should be pursued to provide
better care quality [7, 8].

One of these models is the All Patient Refned Diagnosis-
Related Groups (APR-DRG), a widely used patient classi-
fcation system. Tis system groups patients according to
medical conditions and procedures and classifes them into
four categories of severity and risk of mortality, ranging
from low to extreme. However, the APR-DRG system does
not take into account the variability in nursing care
requirements [9].

Another model is the one proposed in the Canadian
Project Research in Nursing (PRN, 1987). Tis system
quantifes the time required for care actions from a pro-
cedural perspective. However, it does not include nurse-
stafng focus on patient needs; therefore, it is insufcient to
refect the complexity of nursing care [10].Te PRN has been
used in Spain to evaluate nursing workloads in over 100
hospital units. However, most results have not been pub-
lished, as they form part of consultancy activities. For this
reason, some researchers have proposed new formulas that
consider variables such as nurse-sensitive outcomes [11], the
infuence of organizational context on care delivery [12],
individual complexity factors [13, 14], or the predictive
capacity of nursing diagnoses [15].

Te acute to intensive care (ATIC) patient classifcation
system is a validated tool for safety [15, 16]. It assesses acuity
by assigning weight to the primary nursing diagnosis
identifed in the care plan. Tis tool provides us with the
weights, already calculated based on a formula that considers
severity and risk of death. Te value of this weight indicates
the level of intensity of care, which is translated into the
number of nursing hours required per patient per day.

Te ATIC system categorizes patients into ten acuity
levels, ranging from “occasional” to “gigaintensive” care,
allowing for precise stratifcation of care needs. Tis enables
the estimation of stafng requirements by comparing the
nursing hours each patient requires with the actual hours of
care delivered.

Despite its strong predictive capability, the information
generated by the system has not yet been widely leveraged to
actively reorganize nursing resources according to patient
acuity, nor to evaluate the impact of such redistribution on
stafng adequacy across hospital units. However, previous
studies using the ATIC system have already demonstrated an
association between nurse stafng coverage and patient
health outcomes, supporting its potential as a tool to op-
timize the quality and safety of care [17, 18].

In our hospital, a tertiary referral center in Spain, we
historically have used the APR-DRG system to classify
patients and manage nursing resources. In our experience,
this approach was efective in achieving a homogeneous
distribution of resources but did not comprehensively ad-
dress potential inequities in resource allocation among
diferent patients and hospital units.

In recent years, our hospital has experienced signifcant
organizational evolution, transitioning from a traditional
model based on specialized clinical services to an innovative
interdisciplinary model. Tis new approach organizes our
services and units around specifc areas of knowledge and
health problems, promoting more integrated and patient-
centered care [19].

As part of this reorganization, we are implementing an
optimized nurse-to-patient assignment model based on
actual patient complexity. Tis study uses the ATIC system
to readjust the distribution of nursing resources according to
patient acuity and evaluates the impact of this redistribution
on nurse stafng adequacy across hospital units.

2. Methods

2.1. Study Design. Tis study is the frst phase of a larger
project designed to evaluate a comprehensive model of care
intensity management. For this study, we carried out a ret-
rospective analysis based on records from an electronic
patient database. Data were collected from January 1st, 2018,
to December 31st, 2019, and accessed in 2021. We used the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) criteria [20] to report the fndings.

2.2. Setting andParticipants. Te study was conducted at the
Hospital Universitari Vall d’Hebron (HUVH) in Barcelona,
Spain. Tis hospital has over 1000 beds, serves a reference
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population of more than half a million citizens, and employs
around 9000 professionals, of whom one-third are nurses.
Te HUVH is comprised of four hospitals: General, Chil-
dren’s and Women’s, and Trauma and Rehabilitation, and
Burns. Tis tertiary-level hospital complex is part of the
Catalan Institute of Health’s public hospital network and of
the Alliance of European University Hospitals (EUHA).

For the patient acuity analysis, we included all patients
over 17.9 years old and admitted consecutively to any of
the 40 hospitalization units of HUVH during the study
period. Patients who were exclusively admitted to
intensive care units (ICUs) were excluded from the study,
as the objective of the study was to focus on conventional
hospitalization units.

For this study, each stay in a hospital unit was considered
a patient episode. Since patients can be transferred between
diferent units, the total number of episodes at the unit level
is expected to be higher than the total number of episodes at
the hospital level. Te initial estimated population was
52,974 patients.

For the nursing stafng levels measure, we considered
the care nurses working in the study units. Nurse managers
were excluded from the analysis. In HUVH, nurses use
standardized care plans based on ATIC terminology [21].
Tese care plans, based on the reason for admission, can be
adjusted by each nurse according to patient needs, based on
their clinical judgment.

2.3. Data Collection. Two key indicators were collected to
characterize nurse stafng: required nursing hours per pa-
tient per day (rNHPPD) and available nursing hours per
patient per day (aNHPPD).

Te rNHPPD was estimated based on the main nursing
diagnosis documented in the electronic nursing records,
using the ATIC classifcation system, which categorizes care
intensity into ten levels. Each level corresponds to a specifc
number of nursing hours required per patient per day. For
each patient, the average rNHPPD was calculated over the
entire hospital stay.

Data were retrospectively retrieved from the hospital’s
clinical data warehouse, which contains anonymized elec-
tronic health records from multiple institutional databases.
Te collected variables included demographic information
(e.g., age and gender), hospitalization unit, length of stay,
and integrated knowledge areas. In addition, the nursing
care plan and the weight of the main ATIC diagnosis were
extracted from the electronic nursing records.

Information on stafng levels was obtained from the
structural stafng allocation reports of each inpatient unit.
Tese reports provided detailed data on the number of
nursing hours available per patient per day, aggregated by
unit, shift, and date. Based on this, a daily average aNHPPD
was calculated for each unit.

Each patient was assigned a unique sequential identifer
to ensure data traceability and organization. Te quality and
completeness of the collected data were assessed using
a structured data collection sheet developed in Microsoft
Excel.

2.4. Data Analysis. Data collected for analysis included the
number of beds per inpatient unit (to estimate stafng
needs), the nurse-to-patient ratio expressed as NHPPD, and
the care intensity group based on patient profles.

Te analysis began with a theoretical model that defnes
the rNHPPD to ensure patient safety.Tis model, detailed in
Table 1 under the concept of nursing presence excellence,
establishes the optimal level of nurse stafng needed to meet
care demands.

By comparing this reference model to actual stafng
levels, it was possible to determine the gap between required
and available nurse hours. Te available nursing hours
(aNHPPD) represent the actual nursing hours assigned per
unit. A proportional adjustment model was developed to
improve the balance between rNHPPD and aNHPPD,
thereby providing a practical framework for aligning stafng
levels with patient care needs.

Te diference between rNHPPD and aNHPPD,
expressed as a percentage, indicates the extent to which
patient safety needs are met by the available nursing staf as
shown in Table 2.

Qualitative variables expressed as frequencies and per-
centages, providing a clear view of the distribution of key
characteristics. Quantitative variables, in turn, were sum-
marized using means and ranges (minimum–maximum),
which allowed for identifying patterns and variations in care
intensity levels. All analyses were performed using SPSS
software, Version 24.

2.5. Ethical Considerations. Te research was approved by
the hospital’s Clinical Research Ethics Committee (reference
136/2023) and adhered to the principles outlined in the
Declaration of Helsinki. Te need for informed consent was
waived due to the anonymous nature of the data. Addi-
tionally, the data were processed in compliance with relevant
national legislation.

3. Results

During the study period, 52,974 patients were admitted to 40
hospital units, and 68,585 patient episodes were recorded.
No patients were excluded due to missing data, nor were
episodes with duplicated numbers excluded.

3.1. Patient Acuity. Overall, 38.1% of patients presented an
intensifcation acuity level, 30.4% an intermediate acuity
level, 21.8% an acute care level, 8.9% had a preintensive level,
and 0.5% an intensive level, while only 0.02% required
superintensive level. No patients were found in the other
acuity levels of the ATIC patient classifcation system.
Figure 1 shows the correspondence between the care plans
used in the analysis and the acuity groups in a Pareto
diagram.

We identifed 12 prevalent care plans corresponding to
the most frequent reasons for admission. Te four main care
plans were postpartum care for vaginal delivery (4.8%) and
cesarean section (3.7%), both classifed as intensifcation;
short-stay post-surgical trauma care (4%), classifed as acute;
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and acute stroke care (3.3%), classifed as intermediate.
Table 3 details these care plans, their respective care intensity
group, and the weight of the primary associated diagnosis.

As illustrated in Figure 2, a bar chart is employed to
depict the distribution of hospitalization units according to
the level of required care intensity. Te data are grouped
according to the ATIC classifcation, which defnes the
following ranges of primary nursing diagnosis weight:
201–300 for acute care, 301–400 for intensifcation care, and
401–500 for intermediate care. Te graph shows the max-
imum, minimum, and average intensity values for each
category.

As evidenced by the results, the care units have been
classifed into three levels of care intensity, as follows: four
units (10%) with an acute care intensity profle, 17 units
(42.5%) with an intensifcation care intensity profle, and 19
units (47.5%) with an intermediate care intensity profle.

Table 4 provides detailed information on the diferent
care intensity levels for each hospitalization unit, as well as
rNHPPD.

3.2. Nursing Stafng Measures. During the implementation
of the new organizational model in our hospital—based on
integrated knowledge areas and specifc health problems—40
care units were reorganized into 20 integrated knowledge
areas. Nursing stafng levels were adjusted according to
measurements of patient care intensity. Table 1 compares
stafng metrics across three diferent models: the theoretical
model (based on excellence benchmarks from [15, 16]), the
previous model (based on the APR-DRG system), and the
viable model that was ultimately implemented, taking into
account the attributes analyzed in this study.

When comparing the nurse-to-patient ratios from the
theoretical model with the actual situation in adult inpatient
units, daytime ratios ranged from 1:4 to 1:9, with an average
of 1:7. For night shifts, ratios ranged from 1:10 to 1:15,
averaging 1:12. To fully meet the theoretical model’s stan-
dards across all units, an additional 271 nursing staf
members would have been required.

Due to budget constraints, workforce shortages, and
recruitment challenges, achieving this full increase was not
feasible. Instead, a proportional stafng increase of
14.28%—based on the available resources—was approved.
Trough a more efcient organizational redesign and staf
allocation aligned with patient care intensity, it was possible
to hire 104 additional nurses. Tis stafng increase rep-
resented 38.37% of the total gap between the existing and
the theoretically ideal stafng levels (104 out of the 271
required nurses).

Following implementation of the feasible model, a bal-
ance was analyzed between the required and aNHPPD. Te
coverage analysis showed that the gap between required
NHPPD (rNHPPD) and actual NHPPD (aNHPPD) was
reduced by 76.44%, which corresponds to a 17.44% im-
provement in nursing care hours per patient per day, as
shown in Table 2.

4. Discussion

Tis study aimed to describe the acuity of patients admitted
to hospital units and determine nurse stafng levels. Te
approach used in this study to calculate nurse stafng aligns
with recent research that emphasizes the importance of
including patient-related factors such as complexity or care
intensity [15, 22, 23].
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Figure 1: Care plans and correspondence with acuity groups.

Table 2: Nursing stafng measures.

Stafng measures Preadequacy Postadjustment Diference
Median balancea 2.1 1.24 −0.86
Nursing coverage, mean %b 59% 76.44% +17.44%
a,bRequired: Average number of nursing hours per patient day required. Ofered: Average number of nursing hours per patient day ofered.
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Te results of this study reveal that a majority of hos-
pitalized patients fall into intermediate and intensifcation
acuity categories, confrming trends observed in previous
research [15, 16]. At the hospital unit level, it was observed
that patients admitted to medical units had the highest
acuity profles, followed by those hospitalized in surgical
units. Tis fnding is consistent with previous studies
[16, 24]. However, in the context of task-centered care
models, surgical units have been better stafed with nurses in
response to the increasing complexity of procedures [25].

Several studies have identifed the coexistence of dif-
ferent levels of care in hospitalized patients [16, 26]. Tis
variability is especially notable in postoperative care. It is
essential that postoperative care assignments align with
patient acuity, as highlighted in the literature [27]. Based on
these fndings, our postoperative units have been structured
into three care levels: acute, intermediate, and in-
tensifcation. Patient admission is now based on acuity
rather than clinical specialty, ensuring that each patient
receives the appropriate level of care according to their
health status.

In general, although 12-h shifts like those used in our
hospital tend to distribute staf more equitably between day
and night, nighttime stafng still features a lower nurse-to-
patient ratio compared to daytime shifts. Tis traditional
shift structure, with 60% of staf assigned during the day and
40% at night, is based on a general estimate of nurse activity
over a shift cycle. However, reducing the number of nurses
during night shifts could increase patient vulnerability re-
garding safety issues [28, 29]. In light of this evidence, we
have adjusted the nurse distribution to 55% during the day
and 45% at night.

Te restructuring of the hospital’s organizational model
into patient-centered integrated knowledge areas has facil-
itated the application of a management model based on care
intensity. Moreover, the incorporation of clinical manage-
ment tools, such as the care intensity map, plays a crucial

role by providing a clear picture of the acuity levels in each
unit and enabling more efective resource management.
Since the ATIC classifcation system is integrated into the
electronic health record, nurses do not need to duplicate
information to obtain acuity levels.

Implementing this model has involved signifcant
challenges, representing a transformative innovation com-
pared to traditional hospitalization approaches.Te problem
of nurse stafng allocation is particularly complex, as patient
distribution can generate dissatisfaction among staf, espe-
cially when it is not consistent, objective, or quantifable
[30–32].

Although implementing an intensity-based care man-
agement model may initially involve an increase in budget
for hiring and retaining staf, the benefts in terms of re-
ducing adverse events and hospital stays can justify this
investment. Furthermore, this model can improve overall
care efciency and alleviate negative aspects for nurses, such
as emotional exhaustion and the intention to quit their job
[33, 34].

Findings in the literature consistently highlight the
importance of having standardized and valid patient clas-
sifcation systems [35]. In our case, we used a validated
method for estimating and predicting the rNHPPD, based
on the main nursing diagnosis weight in the care plan [15].
Although we did not achieve the theoretical maximum
number of nurses required for each care unit as described by
Juvé [16] due to hiring budget limitations, we believe that the
use of this system has optimized resource allocation while
facilitating a more balanced distribution of nursing hours
among patients.

4.1. Strengths and Limitations. To the best of our knowledge,
this is the frst study to apply the ATIC patient classifcation
system to determine nurse stafng based on acuity as
a hospital management model. Tis research ofers a new
perspective on improving resource allocation, supported by

Table 3: Ranking of care plans, 2018–2019.

Care plana N % Weight of the
main nursing diagnosisb Intensity cluster carec

Vaginal delivery/puerperium 4103 4.8 301 Intensifcation
Short-stay post-surgical trauma care 3401 4.0 255 Acute
Caesarean section/puerperium 3180 3.7 359 Intensifcation
Stroke_acute phase 2794 3.3 418 Intermediate
Prosthetic joint surgery 2458 2.9 255 Acute
Endourological surgery 2271 2.1 359 Intensifcation
Infectious disease with pulmonary involvement 1995 2.3 453 Intermediate
Surgical fracture stabilization/bone resection 1748 2 301 Intensifcation
Urological post-surgical care 1732 2 255 Acute
Ischemic heart disease 1678 2 371 Intensifcation
Postoperative care of patients with intestinal disorders 1490 1.7 359 Intensifcation
Nonsurgical fracture stabilization 1471 1.7 359 Intensifcation
aA care plan using the ATIC terminology.
bTe weight of the main nursing diagnosis represents a calculated value that indicates the intensity of care required. Tis value is determined based on the
severity of the patient’s condition, including the presence of comorbidities and the risk of mortality. Te main nursing diagnosis is the one that generates the
greatest need for care within the care plan.
cTe intensity cluster care, as defned by the acute-to-intensive care (ATIC) patient classifcation system, identifes ten levels of intensity of care, each
comprising 100 intensity points.
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a large sample of patients, which adds strength and relevance
to the study’s fndings. However, there are some limitations
to consider. Te exclusion of the pediatric population is
signifcant, as the ATIC system may not have the same
predictive capacity in this patient group. Additionally,
collecting data from a single hospital could limit the gen-
eralizability of the results to other settings.

4.2. Recommendations for Further Research. Te objective of
this study is to provide an overview of nurse stafng levels
from a systemic perspective. However, our study design
limits the ability to assess how these levels impact clinical
care, patient experience, and health outcomes. Future
studies are recommended to analyze specifcally how nurse

stafng levels infuence patient health outcomes. It is also
important to investigate patient and staf satisfaction with
the implementation of this management model. It is crucial
to continue to evaluate and adjust our strategies according to
the needs of the environment and economic capabilities,
with the goal of maintaining an appropriate balance between
quality of care and available resources. In addition, further
research should be conducted to determine the validity of
the system in the pediatric population.

4.3. Implications forPolicy,ClinicalPractice, andPatientCare.
Tis study is signifcant because it provides a foundation for
adjusting nurse stafng in hospitals, which is crucial for
improving patient outcomes. Defning the optimal nurse-to-
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patient ratio is essential to ensure the quality of care and
patient safety. Terefore, it is critical that stafng levels are
adapted to the specifc needs of patients, considering acuity
levels.

Our management model proposes an innovative ap-
proach to patient classifcation, where care and stafng are
assigned based on nursing diagnoses rather than a fxed
stafng number for each unit. Tis allows for more per-
sonalized care, optimized resource allocation, increased
satisfaction for both patients and healthcare professionals,
and improved operational efciency in hospitals.

5. Conclusion

Te structuring of care units according to the intensity of
care has resulted in a signifcant improvement in nursing
coverage. Tis approach provides a more efcient structure
of professionals, avoiding the reliance on subjective methods
and unstable stafng patterns with high turnover of less
specialized personnel. While the results are promising,
further cost-beneft studies are needed to confrm the ef-
fectiveness of this model.

In summary, this management model aligns with current
trends in technological integration and patient-centered
care. Tailoring nursing time to the specifc needs of each
patient contributes to improving health outcomes and en-
suring quality and safety of care within resource planning
models in hospital management.
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editing. Ma Ángeles Barba-Flores: conceptualization,
methodology, and writing–review & editing. Dani Andrés
Escobedo: methodology, formal analysis, and writing–
review & editing. Irene Joana Batuecas-Duelt, Sara López-
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Clinical Practice,” Medicina Cĺınica 156, no. 4 (2021): 187–
190, https://doi.org/10.1016/j.medcli.2020.04.020.

[12] J. E. Ball, L. Bruyneel, L. H. Aiken, et al., “Post-Operative
Mortality, Missed Care and Nurse Stafng in Nine Coun-
tries: A Cross-Sectional Study,” International Journal of
Nursing Studies 78 (2018): 10–15, https://doi.org/10.1016/
j.ijnurstu.2017.08.004.

[13] J. Adamuz, M. E. Juvé-Udina, M. González-Samartino,
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E. Gil-Garćıa, J. M. Romero-Sánchez, and S. Barrientos-Trigo,
“Factors that Infuence Nurse Stafng Levels in Acute Care
Hospital Settings,” Journal of Nursing Scholarship 53, no. 4
(2021): 468–478, https://doi.org/10.1111/jnu.12649.

[24] A. L. Garcia, “Variability in Acuity in Acute Care,” Te
Journal of Nursing Administration: Te Journal of Nursing
Administration 47, no. 10 (2017): 476–483, https://doi.org/
10.1097/NNA.0000000000000518.

[25] M. Butler, T. J. Schultz, P. Halligan, et al., “Hospital nurse-
stafng Models and patient- and staf-related Outcomes,”
Cochrane Database of Systematic Reviews 4, no. 4 (2019):
CD007019, https://doi.org/10.1002/14651858.CD007019.pub3.

[26] C. Dall’Ora, C. Saville, B. Rubbo, L. Turner, J. Jones, and
P. Grifths, “Nurse Stafng Levels and Patient Outcomes: A
Systematic Review of Longitudinal Studies,” International
Journal of Nursing Studies 134 (2022): 104311, https://doi.org/
10.1016/j.ijnurstu.2022.104311.

[27] T. J. Loftus, J. A. Balch, M. M. Ruppert, et al., “Aligning
Patient Acuity With Resource Intensity After Major Surgery:
A Scoping Review,” Annals of Surgery 275, no. 2 (2022):
332–339, https://doi.org/10.1097/SLA.0000000000005079.

[28] J. E. Ball, T. Murrells, A. M. Raferty, E. Morrow, and
P. Grifths, “Care Left Undone’ During Nursing Shifts: As-
sociations With Workload and Perceived Quality of Care,”
BMJ Quality and Safety 23, no. 2 (2014): 116–125, https://
doi.org/10.1136/bmjqs-2012-001767.

[29] R. Hayashi, S. Fujita, S. Iida, Y. Nagai, Y. Shimamori, and
T. Hasegawa, “Relationship of Patient Safety Culture With
Factors Infuencing Working Environment Such as Working
Hours, the Number of Night Shifts, and the Number of Days
of Among Healthcare Workers in Japan: a cross-sectional
Study,” BMC Health Services Research 20, no. 1 (2020): 310,
https://doi.org/10.1186/s12913-020-05114-8.

[30] M. H. Ageiz and H. H. A. El-mageed, “Nurses’ Satisfaction
Related to Implementing Patient Acuity Tool-Based Assign-
ment,” American Journal of Nursing Research 8, no. 4 (2020):
452–462, https://doi.org/10.12691/ajnr-8-4-5.

[31] G. Al-Dweik and M. Ahmad, “Te Efect of Patients’ Acuity
Level on Nurses Shift Assignment in Jordan: a Qualitative
Approach,” Journal of Nursing Measurement 28, no. 2 (2020):
404–418, https://doi.org/10.1891/JNM-D-18-00101.

[32] K. Johnson, J. Haines, L. Woock, B. Madden, G. Sundstrom,
and S. Razo, “Implementing a Patient Acuity Tool: Perceived
Efectiveness for More Equitable Staf Assignments,”
Nursing 53, no. 3 (2023): 53–58, https://doi.org/10.1097/
01.NURSE.0000919000.40286.de.

[33] G. Catania, M. Zanini, M. A. Cremona, et al., “Nurses’ In-
tention to Leave, Nurse Workload and In-Hospital Patient
Mortality in Italy: A Descriptive and Regression Study,”
Health Policy 143 (2024): 105032, https://doi.org/10.1016/
j.healthpol.2024.105032.

[34] E. T. Lake, J. Sanders, R. Duan, K. A. Riman, K. M. Schoenauer,
and Y. Chen, “AMeta-Analysis of the Associations Between the
Nurse Work Environment in Hospitals and Four Sets of
Outcomes,” Medical Care 57, no. 5 (2019): 353–359, https://
doi.org/10.1097/MLR.0000000000001131.

[35] H. Wynendaele, R. Willems, and J. Trybou, “Systematic Re-
view: Association Between the Patient-Nurse Ratio and Nurse
Outcomes in Acute Care Hospitals,” Journal of Nursing
Management 27, no. 5 (2019): 896–917, https://doi.org/
10.1111/jonm.12764.

12 Journal of Nursing Management

http://doi.org/10.1111/jocn.13717
http://doi.org/10.1016/j.medcli.2020.04.020
http://doi.org/10.1016/j.ijnurstu.2017.08.004
http://doi.org/10.1016/j.ijnurstu.2017.08.004
http://doi.org/10.1371/journal.pone.0236370
http://doi.org/10.1371/journal.pone.0236370
http://doi.org/10.1136/bmjopen-2020-041726
http://doi.org/10.1136/bmjopen-2020-041726
http://doi.org/10.1111/jonm.12885
http://doi.org/10.1111/jonm.13040
http://doi.org/10.1186/s12912-025-03142-5
http://doi.org/10.1186/s12912-025-03142-5
http://doi.org/10.1155/jonm/8003569
http://doi.org/10.1155/jonm/8003569
http://doi.org/10.1016/j.jval.2021.11.1355
http://doi.org/10.1016/j.jval.2021.11.1355
http://doi.org/10.1016/j.ijsu.2014.07.013
http://doi.org/10.1016/j.ijnurstu.2013.04.008
http://doi.org/10.1016/j.ijnurstu.2013.04.008
http://doi.org/10.1186/s12913-020-5038-5
http://doi.org/10.1186/s12913-020-5038-5
http://doi.org/10.1111/jnu.12649
http://doi.org/10.1097/NNA.0000000000000518
http://doi.org/10.1097/NNA.0000000000000518
http://doi.org/10.1002/14651858.CD007019.pub3
http://doi.org/10.1016/j.ijnurstu.2022.104311
http://doi.org/10.1016/j.ijnurstu.2022.104311
http://doi.org/10.1097/SLA.0000000000005079
http://doi.org/10.1136/bmjqs-2012-001767
http://doi.org/10.1136/bmjqs-2012-001767
http://doi.org/10.1186/s12913-020-05114-8
http://doi.org/10.12691/ajnr-8-4-5
http://doi.org/10.1891/JNM-D-18-00101
http://doi.org/10.1097/01.NURSE.0000919000.40286.de
http://doi.org/10.1097/01.NURSE.0000919000.40286.de
http://doi.org/10.1016/j.healthpol.2024.105032
http://doi.org/10.1016/j.healthpol.2024.105032
http://doi.org/10.1097/MLR.0000000000001131
http://doi.org/10.1097/MLR.0000000000001131
http://doi.org/10.1111/jonm.12764
http://doi.org/10.1111/jonm.12764

	Changing the Organizational Structure and Enhancing Nurse-Staffing Levels Based on Patient Acuity in a Tertiary Referral Hospital
	1. Introduction and Background
	2. Methods
	2.1. Study Design
	2.2. Setting and Participants
	2.3. Data Collection
	2.4. Data Analysis
	2.5. Ethical Considerations

	3. Results
	3.1. Patient Acuity
	3.2. Nursing Staffing Measures

	4. Discussion
	4.1. Strengths and Limitations
	4.2. Recommendations for Further Research
	4.3. Implications for Policy, Clinical Practice, and Patient Care

	5. Conclusion
	Data Availability Statement
	Ethics Statement
	Disclosure
	Conflicts of Interest
	Author Contributions
	Funding
	Acknowledgments
	References




