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Abstract

Background The rising cost of healthcare is a concerning issue for healthcare systems. The Diagnosis Related Group
(DRG) system lacks direct consideration for costs related to nursing care. Therefore, to date there is no clear picture
of billing models that consider also nursing activity when evaluating healthcare service costs or what factors related
to nursing care affect the costs of healthcare services and would therefore need to be considered in billing models.

Methods A scoping review was conducted. We searched articles published from January 2000 to September 2023,
in English, Italian and Spanish. We consulted MEDLINE (Pubmed), CINAHL (EBSCOhost), Web of Science (Clarivate),
SCOPUS (Elsevier), ProQuest and Google Scholar, government sites and major international bodies (e.g., National
Health Service NHS, World Health Organization WHO).

Results We included a total of 31 studies. The results highlighted 3 categories of factors related to nursing costs,
which involve the organisation (e.g., nurse-to-patient ratio), nurses (e.g., skill mix, interventions), and patients (e.g.,
patient complexity, patient outcomes). All the billing models reported in the literature considered one or more

of these categories to estimate nursing costs. The results also showed that appropriate management of organisational
and nursing factors, such as staffing and skill mix, could improve healthcare service costs, nursing care or practice,
and patient outcomes.

Conclusions This study sheds light on the multifaceted aspects of nursing care that should be considered in a spe-
cific, comprehensive, billing model. Additional testing of existing models to verify their effectiveness, as well

as the organisation of a permanent committee (or Task Force) that develops a comprehensive billing model, are
necessary to guide the formulation of new policies.
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Background

Healthcare systems around the world are struggling to
provide high-quality care while controlling expenses
because of rising costs of the healthcare sector. This issue
impacts both developed and developing countries and
it is not specific to any nation or geographical area [1].
An ageing population and associated morbidities, the
prevalence of chronic illnesses, and the rising demand
for advanced medical services and technology are all
contributing to the enormous and growing financial load
that healthcare systems are facing [2]. To assess these
expenses, sophisticated algorithms capable of consider-
ing all pertinent elements are needed, which is a chal-
lenging undertaking.

Current billing models analyse various elements such
as the cost of medications, hospital stays, medical proce-
dures, and more. Specifically, in Europe and the United
States, a fixed reimbursement is provided through the
Diagnosis-Related Group (DRG) system, a method for
classifying hospital cases based on the patient’s diagno-
sis and the resources required for treatment, which is
then used to determine the payment. This system is used
to standardise the services provided to patients based
on medical diagnosis, medical services, comorbidities,
resources used, etc. Consequently, each healthcare ser-
vice receives a fixed reimbursement by governmental
bodies based on the type and quantity of DRGs treated
by that service. The idea is to provide a standardised
method to reimburse healthcare providers according to
the complexity and resource intensity of the care they
deliver, aiming at controlling costs, promoting efficiency,
and ensuring fair reimbursement across different patient
cases. However, in this system, the classification of each
DRG is primarily based on the primary diagnosis, fol-
lowed by comorbidities, complications, age, gender, and
length of stay (LOS), with the latter being a key factor
that can significantly increase or decrease the cost of the
DRG depending on its duration [3]. Previously, consider-
ing this system and the high healthcare costs, healthcare
policies also aimed at reducing costs through penalising
measures, for instance by reducing reimbursement for
hospitals with excessively high rates of hospital read-
missions within 30 days of discharge [4]. These policies
raised questions about their effectiveness, as there are
doubts regarding the real benefits on the direct work of
healthcare professionals [5] and the resulting patient out-
comes. Several questions remain open to improve actual
billing models, including the use of non-punitive sys-
tems to change clinical and organisational behaviour and
measuring how much nursing care affects hospital costs.

The DRG system does not directly account for nurs-
ing care, as it primarily focuses on classifying hospital
cases based on diagnoses, procedures, comorbidities, and
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length of stay. This omission of nursing care costs con-
tributes to variability in healthcare service expenses, as
hospitals may incur different nursing costs for patients
with varying care needs [6]. Previous studies have
reported that the cost of nursing care can vary consid-
erably even within the same DRG, if nursing care is not
taken into account [7], and therefore billing models that
also consider the complexity of nursing activities should
be used [8]. Furthermore, financial models that consider
the cost of nursing activities may lead to better nursing
organisation models and better patient outcomes [9].

Nursing care involves physical, cognitive, emotional
and organisational work [10], highlighting the complex-
ity of nursing work and it has been calculated that nurses
represent 20—-30% of all hospital costs [8, 11]. Previous
studies have identified several factors regarding nursing
care that may affect hospital costs, such as nurse staft-
ing levels [12], nursing skill mix [13] and nursing turno-
ver [14]. However, organisational factors are not the only
factors used for assessing the impact of nursing care on
hospital costs and other potential performance indicators
(which depend on the type of activity performed by the
nurse) may affect these costs [15]. Several authors have
examined possible models for measuring the burden of
nursing care in terms of costs and patient outcomes [16,
17], regarding the role of nursing care. However, cur-
rently, there are no universally recognized billing models
that accurately measure the impact and cost of nursing
care, and it remains unclear which specific factors related
to nursing practice should be considered in these models.
Therefore, a major awareness of which ‘hidden factors’
of nursing care should be considered in the billing mod-
els (and not captured in current billing models), could
potentially lead to an appropriate organisation of nurs-
ing activities, with a reduction of healthcare costs and
improved patient outcomes.

The aim of this review was to examine the current lit-
erature to identify billing models that consider nursing
activities and nursing interventions. By focusing on these
overlooked aspects, we aim to contribute to a more com-
prehensive understanding of healthcare costs and inform
strategies to ensure appropriate healthcare reimburse-
ment models.

Methods

Study design

This was a scoping review. We followed the Joanna Briggs
Institute (JBI) methodology for scoping reviews [18] and
the Preferred Reporting Items for Systematic Review
and Meta-Analysis Protocols (PRISMA-P) [19]. The final
report was redacted according to the PRISMA extension
for Scoping Reviews (PRISMA-ScR) [20]. The protocol of
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this review was registered on Open Science Framework
(OSE, osf.io/kh5fv) [21].

Review questions
This review was guided by three main research questions:

1) Which factors related to nursing practice inpatient or
outpatient settings should be considered for billing
models?

2) What billing models evaluated the healthcare cost
considering the impact of nursing practice?

3) What are the patient outcomes related to inpatient or
outpatient settings costs?

Search strategy

The search strategy aimed at finding all relevant arti-
cles that described the cost of factors related to nursing
activity and that should be considered in billing models
in inpatient or outpatient settings. A preliminary search,
aiming at finding all relevant index terms, was conducted
on MEDLINE (PubMed). All the terms identified were
used to create and refine a comprehensive search strat-
egy (Additional file 1) by a trained researcher (MDN).
Subsequently, the search strategy was confirmed and
adapted to the other databases considered. Thus, MED-
LINE (PubMed), CINAHL (EBSCOhost), Web of Science
(Clarivate), SCOPUS (Elsevier), ProQuest and Google
Scholar were searched from 2000 to September 2023.
We also screened documents produced by governments
or major international bodies (e.g., NHS, WHO and
Independent Health and Aged Care Pricing Authority—
IHACPA), along with the references of the articles that
we included after full-text evaluation. Considering the
languages spoken by at least one member of the research
team, searches were limited to articles written in English,
Italian and Spanish.

Eligibility criteria

Concept

We considered all those studies that reported factors
potentially related to nursing practice that could be con-
sidered to assess the nursing costs for inpatient and/or
outpatient facilities. All studies that included a billing
model or healthcare service reimbursement model in
which nursing-related factors were also considered and
with any type of objective (e.g., cost analysis, cost-effec-
tiveness, cost utility, cost minimization, or cost benefit
analyses) or outcome (direct nursing costs, indirect nurs-
ing costs) were considered. Studies that reported nurs-
ing-related factors but did not analyse or discuss them in
terms of costs were excluded. For this scoping review, we
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considered as synonymous concepts of “billing model”
also “reimbursement model” and “cost model”.

Context

We considered studies that evaluated factors of nursing
practice associated with inpatient and outpatient costs.
Thus, only these two settings were considered. Moreo-
ver, we included only studies conducted in high-income
countries, as these counties are characterized by higher
and more consistent healthcare expenditure, which sup-
ports standardized service organization and delivery.
This approach reduces variability in the factors under
investigation and ensures more robust comparisons,
avoiding confounding effects associated with resource
limitations and systemic heterogeneity often observed in
low- and middle-income countries [22].

Type of sources

We included empirical, model-based studies, reviews,
commentaries, and editorials reporting billing models
for nursing practice or describing which nursing practice
factors can be considered in billing models. We excluded
conference abstracts without full manuscripts and case
reports.

Study selection

All articles collected through the search string were
imported into Rayyan® online software (Qatar Comput-
ing Research Institute, Doha, Qatar) and duplicates were
removed. Three couples composed by two independ-
ent reviewers each screened all the titles and abstracts.
The screening and selection phases were piloted on a
random sample of 5 articles to ensure consistency with
the eligibility criteria between the reviewers. Relevant
papers included in the title-abstract screening phase
were retrieved and the reviewers assessed the full texts
in detail, considering the inclusion and exclusion crite-
ria. At this stage, the reasons for exclusion were reported.
The references of the included articles were searched for
relevant articles and followed the same process. Disa-
greements at any stage of the selection process were
resolved through discussion or consulting an independ-
ent reviewer. The study selection process is reported in
the PRISMA flow diagram [23] (Fig. 1).

Data extraction

A summary table (data extraction tool) was developed by
the research team to collect all relevant data. This table
included all standard bibliographical data (e.g., authors,
country, journal/source, design/type, context) and data
related to the variables investigated (e.g., Nursing fac-
tors associated with healthcare service costs, Framework
used, Main results, and Patient outcomes associated with
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the billing model). Specifically, we extracted data regard-
ing frameworks described in the included studies that
measured specific aspects of nursing care and which
could have a potential impact on billing models. The data
extraction tool was piloted on a random sample (n=3)
of included papers from the full list of records identified,
to ensure that relevant information was being extracted.
Data were separately extracted from the included papers
by two reviewers.

Assessment of methodological quality

According to the JBI methodological manual [18], no
evaluation of methodological quality of the included
papers is required.

Results
We included a total of 30 studies and two unpublished
documents, of which 18 were from the USA [6, 17, 24—
39], 4 from the UK [16, 40—42], 3 from Australia and New
Zealand [43-45], 2 from Canada [46, 47], 2 from Belgium
[7, 48], 1 from Japan [49], 1 from Ireland [50] and 1 from
Norway [51]. The full list is shown in Table 1, including a
narrative summary.

The majority of the included studies were retrospec-
tive or secondary analyses [7, 24, 25, 27, 33-35, 50, 51]
or performed economic simulations or modelling [16, 36,

40, 50]. All the included articles except two [17, 43], con-
sidered the hospital inpatient setting.

In general, all the included studies recognised the
importance of considering nursing costs and reported
related factors associated with nursing care, and the
great impact that nursing has on costs. The authors of the
included studies used a variety of frameworks or instru-
ments that considered specific factors of nursing activi-
ties in the billing models. Despite the differences between
the frameworks of reference, the majority focused on
estimating nursing intensity [6, 7, 16, 24—27, 33-36, 38,
39, 49, 51], or estimating the dependency or acuity of
patients and related outcomes [7, 16, 24, 27, 29-31, 37,
44, 46, 50, 51]. Moreover, much attention was given to
the possibility of using datasets that could collect and
make available nursing-related data [6, 24, 25, 37-39, 48,
49, 51].

We then analysed the factors related to nursing activi-
ties that were considered for a billing model in inpatient
or outpatient settings, and the outcomes derived from the
consideration of nursing activities in the billing models.
The respective results are reported below and grouped in
the following categories: (I) organisation; (II) nurses; (III)
patients. Overall, the studies considered similar factors
and outcomes related to nursing activities, but they iden-
tified different dimensions related to the factors consid-
ered, which are reported in Table 2.
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l. Organisation

With regard to the category “organisation’, most of the
included studies highlighted the importance of nurse
staffing (nurse-to-patient ratios) on costs [16, 30, 32,
33, 35, 41, 44, 47]. Organisational factors that could be
related to nursing (e.g., rounding practices, ward nursing
costs, number of near misses, number of units resided on
ICU) were also identified [16, 28, 29, 31, 42, 46].

The outcomes derived from the consideration of nurs-
ing in the billing models included a better allocation of
nursing resources in terms of staffing, and a reduction in
costs of nursing care [16, 28-30, 32, 38, 40, 41, 43, 47].
Moreover, an improvement in accuracy of hospital pay-
ment prediction and allocations was also highlighted [6,
17, 26, 36-39, 46, 49].

Il. Nurses

The factors identified in this category were nursing hours
[6, 24, 25, 28, 31, 33, 36, 38, 39, 44, 46, 47, 49, 50, 52],
nursing intensity [6, 9, 24, 26, 29, 33, 35, 36, 38, 39, 51,
52], nursing interventions or practices [25, 28, 31, 32, 43,
49-51], staff mix and nursing skills [16, 31, 35, 41, 47,
49, 52], workload [37, 46, 49], nursing weight [48], nurse
sensitive adverse events [50], nurse characteristics [33],
satisfaction and teamwork [29] and nursing bucket (cost
pools within a hospital, i.e., nursing salaries and wages)
[45].

The main results identified several predictors of clinical
and cost outcomes, such as nursing interventions [27, 31,
32], nursing intensity [33, 39], staff mix [47], nurse sensi-
tive adverse events [50], and nurses’ satisfaction [29].

lll. Patients
The identified nursing factors related to patients,
included mainly patient complexity and patient outcomes
[6, 7, 16, 24-30, 34, 37, 41-43, 47, 50, 52]. Specifically,
patient outcomes were related to all those outcomes
deemed important for patients that may have an impact
on nursing activity or that could be caused by the nurs-
ing activity, thus impacting on billing models. Other fac-
tors included patient dependency [44, 48], number of
units resided on during hospitalization and time in ICU
[32], cost per patient-day, and cost per life saved [40], and
patient characteristics [31].

The results of included studies mainly concerned
improvement in patient outcomes and consequently on
costs [28-32, 37, 47].

Billing models that evaluate the impact of nursing practice

Several models were identified in this review such as
Nurse Intensity Weight (NIW) [24, 26, 34, 36], Computer
Nursing Dependency Management System (CNDMS)
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[44], Nursing Intensity Billing Model (NIBM) [36], Nurs-
ing Minimum Data Set (NMDS) [7, 37-39, 48], Nursing
Information System (NIS) [49], The Safer Nursing Care
Tool (SNCT) [16, 42] and the Australian National Hospi-
tal Cost Data Collection (NHCDC) [45]. Each model has
various characteristics, which are different or similar to
the other models.

The Nurse Intensity Weight (NIW) was developed by
a group of nurses to evaluate the costs of nursing care
upon the patient’s discharge [24, 26]. The NIWs are based
on the estimated costs of nursing care workload related
to a DRG. In fact, the NIW Patient Classification Crite-
ria associate a nursing score for each DRG. The nursing
score is based on six dimensions of nursing care: Assess-
ment, Planning, Teaching (patient and/or family), Emo-
tional support (patient and/or family), Medical needs,
and Physical needs [26]. Each dimension have a score
based on a Likert scale from 1 (minimum) to 5 (maxi-
mum/more complex) [24, 26, 36]. The strength of the
NIW is the association between nursing care costs and
DRG, whereas the main disadvantage is that it lacks the
variability and personalisation of nursing care [36].

The Computer Nursing Dependency Management Sys-
tem (CNDMS) is a cost modelling for nursing care based
on patient dependency and the time required to care for
40 categorised specific types of patients, such as medi-
cal, surgical, psychiatric, or short stay patients. [44], The
level of patient dependency is scored though five catego-
ries, which reflect all aspects of nursing care. In addition,
nurse documentation, patient enquiries, simple medica-
tions, tutoring, relationship with patients, and doctors’
rounds are also included in this cost modelling [44].

The Nursing Intensity Billing Model (NIBM) is based
on the NIW model. This model differs from the NIW
model in that it allocates all direct nursing costs entailed
in routine or intensive care costs, applying fixed costs
(023X) for each day of stay [36]. This model enables to
capture the variable of nursing time and charge.

The Nursing Minimum Data Set (NMDS) is an eco-
nomic model based on Nursing Diagnoses, Nursing
Interventions (NIC), Nursing Outcomes (NOC), and
Nursing Intensity [37-39, 48]. Based on the NIC and
NOC classification [48], this economic system is recog-
nised internationally. Moreover, through the NMDS it is
possible to evaluate nursing care costs in hospital simi-
larly to DRG costs [38, 39]. This system is mainly used in
Belgian hospitals [48].

The Nursing information system (NIS), reported only
by one study [49], categorizes nursing care into three
tasks, based on job indicators, which the authors did not
specify. Miyahira et al. [49] simulated the cost of nursing
practices by combining the Japanese DRGs with nursing
tasks and costs.
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The Safer Nursing Care Tool (SNCT) is an economic
model used in English National Health Service Hos-
pitals [16, 40]. This model simulates the staffing lev-
els presented in each unit and shift. The staffing level is
measured with a patient classification system based on
patient complexity and outcomes [42]. With the SNCT
it is possible to evaluate the cost per life saved using the
effects of staffing on length of stay and the derived risk of
death [16, 40].

The Australian National Hospital Cost Data Collec-
tion (NHCDC) is an annual initiative that gathers cost
data from each state, territory, and private hospital in
Australia. This collection links patient-level activity with
the corresponding hospital costs and serves as the pri-
mary dataset for determining the national efficient price
for funding public hospital services [53]. Hospitals sub-
mit cost data to the NHCDC using cost buckets, which
represent specific cost categories within hospital activi-
ties. Nursing costs are identified through the nursing cost
bucket, which encompasses nurses’ wages and salaries
[45].

Discussion

The aim of this scoping review was to summarise avail-
able evidence regarding the billing models that take into
account nursing activities, and the factors related to
nursing costs.

The assessment of nursing care costs within health-
care systems remains a complex challenge due to the
absence of universally applicable models. Some models
for quantifying the nursing activities were reported (e.g.,
Nursing Intensity Weight; Nursing Minimum Data Set).
Currently, only one model (the NHCDC implemented
in Australia) [45] consistently accounts for nursing costs
by considering nursing wages and salaries. Notably, this
model is reviewed annually with the involvement of mul-
tiple stakeholders, aiming to enhance cost determination
and improve reimbursement efficiency [54]. Regard-
ing nursing activities, to the best of our knowledge, only
one study [52] reported the involvement of an expert
panel for considering factors related to nursing activities
(e.g., nursing intensity, Nursing Relative Value Unit) that
should be integrated in a novel reimbursement model.
Further testing of current models to ascertain their effi-
cacy, along with establishment of a standing commit-
tee (or taskforce) that develops a comprehensive billing
model is necessary to guide policy makers. However,
we realise that integrating the multifaceted aspects of
nursing care, system organisation, and nursing dynam-
ics make it very challenging to devise comprehensive
models.

This study has shed light on the multifaceted aspects
of nursing care related to billing models. The studies
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included in the present review were divided into three
primary categories of influencing factors: organisational,
nursing staff-related, and patient-oriented factors. Within
these categories, factors like skill mix, nurse staffing lev-
els, patient complexity, and specific patient outcomes
consistently emerged as pivotal determinants impacting
on the quality and cost-effectiveness of nursing care.

These aspects have been extensively analysed in the
literature and results of interest to health systems have
been reported. Skill mix and appropriate nursing staft-
ing levels are associated with better patient outcomes
[55] and a recent systematic review of 27 studies [56]
confirmed that adequate nurse staffing levels have a ben-
eficial effect on preventing patient mortality. Likewise,
skill mix is also a factor that needs to be considered in
a reimbursement system for healthcare facilities, as this
factor can also be associated with different patient out-
comes, such as pneumonia, sepsis, urinary tract infec-
tion, and length of stay [57], consequently impacting on
healthcare costs. Moreover, included studies showed that
patient complexity (identified in the studies by mainly
considering the dimensions of mobility, nutrition, elimi-
nation, and hygiene) was also considered as a factor that
can generate a greater nursing care burden and conse-
quently a major costs of nursing care. Patient complexity
implies greater utilization of health care services, result-
ing in higher costs, both in terms of materials, facilities,
and the activities of health care professionals. In 2022,
the cost of health care per capita in the countries of the
Organisation for Economic Co-operation and Develop-
ment (OECD) averaged nearly USD 5000, with a peak in
the United States with the equivalent of USD 12555 for
every citizen [58]. This cost may be partly due to the uti-
lization of health care services by more complex patients.
In the United States (the country that spends the most in
terms of USD per capita), the number of avoidable dia-
betes admissions is higher than that of the OECD aver-
age [59]. The age of the population also plays a key role in
increasing patient complexity, as the incidence of chronic
diseases increases with older age and consequently a
greater use of health care services due to increased com-
plexity of the health conditions [60]. Therefore, countries
reporting a higher average age (e.g. Japan, Germany, and
Italy) could expect lower spending with a younger popu-
lation, on average [58].

All these aspects that emerged from the present scop-
ing review, are part of a complex picture that needs to be
carefully considered. Within DRG systems, the potential
hidden nursing care cost variability has significant ramifi-
cations for healthcare expenditure. A model that includes
nursing care costs, based on nursing activities provided,
could potentially guide resource allocation policies more
effectively. In countries where health care is primarily
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financed through government-funding schemes (e.g.,
Canada, Italy, and UK), understanding these costs could
empower organisations to identify and invest in areas
pivotal to reduce expenses linked to adverse patient
events, subsequently mitigating increased healthcare
utilization.

Billing models that consider the weight and variabil-
ity of nursing care for the same medical condition could
pave the way for judicious resource allocation strategies.
The rethinking the DRG model, or the consideration of a
counterpart model that considers nursing-related factors
affecting health care costs is necessary to meet current
health care challenges.

Limitations

Some limitations should be considered. First, despite
efforts to exhaustively search for relevant studies, it is
possible that some studies may have been missed, leading
to the exclusion of other potential factors related to the
cost of nursing in this article. In particular, there might
be more grey literature on this topic. Another limitation
might be that we considered only three languages in this
study, so this inclusion criterion could have excluded
articles with potential useful information.

Conclusions

Integrating and adapting costing models that effectively
and reliably document both the cost of medical inter-
ventions and nursing activities can lead to adequate
reimbursements and more investments for healthcare

services, avoiding a generalized and inadequate cut of

resources. Considering the recent changes that are tak-
ing place in the health care sector (continuous cuts in
health care funding, staff shortages, and an increase in
chronic patient illnesses) nursing care cannot be consid-
ered second-rate in terms of cost, and adequate invest-
ment in implementing cost models for nursing care could
improve processes and reduce care costs.
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