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(Received 4 October 2022; accepted 8 February 2024)

Background: A significant body of work has linked high nurse or midwife workload to
negative patient outcomes. Anecdotal reports suggest that mandated ratio models enhance
patient care and improve nurse job satisfaction. However, there is limited focused research.
Objective: To identify key outcomes, implementation processes, and research needs regarding
nurse/midwife-to-patient ratios in the Australian healthcare context.
Design: Scoping review.
Methods: Data sources were CINAHL, Open Dissertations, Medline, and Scopus. 289 articles
screened, and 53 full text documents independently assessed against criteria by two reviewers
and conflicts resolved by a third reviewer, using Covidence™. Three studies were included in
this review.
Results: Studies focused on nurse (job satisfaction, burnout), patient (mortality, readmission,
length of stay) and system (costs) outcomes with limited information on implementation
processes and no midwifery research.
Conclusions: Ratios provide benefits for patients, nurses, and hospitals although there is
limited research in Australia. Implementation was poorly reported..

Keywords: nursing; midwifery; implementation; ratios; workload

Impact statement

Ratios have potentially significant benefits, but rigorous research is rare. Particular areas of need
include implementation processes and midwife ratios.

Plain language statement

The workload of nurses and midwives is often managed using staffing models, the most well-
known of which is nurse- or midwife-to patient ratios. This ‘ratios’ model specifies the
number of patients a nurse or midwife can care for at one time, for example 4 patients per
nurse (4:1 ratio). Ratios have been introduced in many hospitals internationally and are linked
to greater patient safety and better job satisfaction. In Australia, staffing ratios are required in
Victoria, Queensland, Tasmania, and the Australian Capital Territory. The aim of this review
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was to explore current research in Australia regarding ratios, to identify benefits and challenges,
and where research is needed in the future. We found little Australian research into nurse-to-
patient ratios, none into midwife-to-mother/baby ratios, and little information on how best to
introduce ratios. Of the research we did find, there were positive benefits for patients, nurses,
and hospitals. We propose that more research is required to address the gaps in current
knowledge.

Introduction

A nurse/midwife-to-patient ratio is a minimum number of nurses or midwives allocated to a
specific number of patients for whom they provide care (Lesman et al., 2019). Minimum
nurse/midwife-to-patient ratios have been implemented in many jurisdictions internationally,
as one of a number of different staffing methods intended to maintain manageable nurse
workloads (Australian College of Nursing, 2020; International Council of Nurses, 2019). A
substantial body of research has established the association between nurse and midwife work-
loads missed care (Assaye et al., 2022; Bail et al., 2021; Ball et al., 2018), hospital acquired
infections (Mitchell et al., 2018; Oner et al., 2021), and patient outcomes including adverse
events and mortality (Duffield et al., 2011; Griffiths et al., 2018; Twigg et al., 2021). Inter-
national research focused specifically on nurse/midwife to patient ratios has identified
increased nurse job satisfaction and retention (Spetz et al., 2013; Tellez, 2012) and fewer
occupational injuries (Leigh et al., 2015). Patient outcomes in ratio-specific studies are less
well established, for example, Mark et al. (2013) found increased infection and failure to
rescue rates and Spetz et al. (2013) noted increased adverse events. While nurse workload
studies have been conducted in Australia, there are few ratio-specific studies similar to
those undertaken internationally. Further to this gap in the literature, the international research
provides no implementation guidance for the Australian context. Based on the current state of
research regarding ratios, and the lack of guidance for effective implementation, the objective
of this review was to explore current research regarding nurse/midwife-to-patient ratios in the
Australian healthcare setting, to identify known outcomes, implementation approaches, and
research needs.

Background

Attempts to manage nurse and midwife workload through staffing models are not new. Common
approaches include nurse/midwife-to-patient ratios (ratios), nurse/midwife hours per patient day
(NHPPD), and nurse/midwife hours per bed day (NHPBD) (Australian College of Nursing,
2020). These approaches vary widely in application by jurisdiction, and the ratio or hours per
day are often determined by unit and hospital type (e.g. acute, rehabilitation), shift (day,
evening, or night), patient acuity, turnover, and the presence of a designated management pos-
ition (Australian College of Nursing, 2020). Ratio models typically apply to regulated nurses
only and do not incorporate nursing assistant or similar roles (Australian College of Nursing,
2020).

In Australia, mandated nurse/midwife staffing ratios have been implemented in Victoria,
Queensland, Tasmania, and the Australian Capital Territory (Lesman et al., 2019). In 2000, Vic-
toria implemented minimum nurse-to-patient ratios that varied by ward type (Australian Nursing
and Midwifery Federation Tasmanian Branch, 2016). For example, the emergency department
ratio is 1:3 and the acute medical ward is 1:4 (Australian Nursing and Midwifery Federation Tas-
manian Branch, 2016). Queensland applies a minimum ratio of 1:4 to acute medical and mental
health wards, supported by a detailed framework (Queensland Health, 2021). The model
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employed by Tasmania categorises each ward based on the complexity of patients, with some
wards therefore having a ratio of 1:2, and others having ratios of 1:3 or 1:4 (Australian
Nursing and Midwifery Federation Tasmanian Branch, 2016). South Australia intends to
implement ratios in 2024 (Australian Nursing Federation (South Australia), 2023). Other Austra-
lian jurisdictions (New South Wales and Western Australia) are in negotiations regarding poten-
tial introduction of ratios (Australian Nursing Federation (Western Australia), 2023; New South
Wales Nurses and Midwives’ Association, 2023) and are presently employing nurse/midwife per
patient day models.

Reported benefits of nurse-to-patient ratios include enhanced patient safety, reduced missed
care, fewer readmissions, and lower mortality (Aiken et al., 2014; Wynendaele et al., 2019),
improved job satisfaction and retention of staff (Lang et al., 2004; Tellez, 2012; Wynendaele
et al., 2019). Patient outcomes linked to ratios are often measured using nurse-sensitive
outcome indicators derived from administrative data, first established by Needleman et al.
(2002). These indicators vary across studies but generally include mortality, length of stay, read-
mission, pressure injury, gastro-intestinal bleeding, pneumonia, sepsis, surgical wound infection,
shock/cardiac arrest, urinary tract infection, failure to rescue, central nervous system compli-
cations, or deep vein thrombosis (Needleman et al., 2002, 2011). Research has also examined
adverse events, such as falls with injury and medication errors, restrictive practice such as
restraint, patient satisfaction, violence, or other factors (Cho et al., 2016; Shin et al., 2018;
Twigg et al., 2021; Wynendaele et al., 2019).

Few studies have examined nurse staffing methods in the Australian context (Twigg et al.,
2021), and there is limited work in mental health, emergency departments, and other specialty
areas (Wise et al., 2015). It is suggested that increased midwife workload is linked to missed
care (Blackman et al., 2018) but again there is not yet a body of work of a similar magnitude
to that in medical and surgical nursing settings. In addition, models or frameworks used to
guide the implementation of ratios are not reported. With the implementation of ratios in
additional Australian jurisdictions, there is a need to identify and consolidate research pertinent
to that context. The aim of this scoping review is therefore to identify and describe evidence
regarding nurse/midwife-to-patient ratios in Australia. It will inform jurisdictions considering
implementation of nurse/midwife-to-patient ratios and will contribute to future research sur-
rounding ratio models.

Methods

A scoping review was chosen to gain an understanding of the current evidence and research
available relevant to the Australian healthcare context. A scoping review allows a broad
variety of literature to be analysed meaning a greater extent of diverse research can be
covered. The review was undertaken in accordance with the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR; (Tricco
et al., 2018)).

Search strategy

Initial search terms included, but were not limited to, ‘nurse’, ‘midwife’, ‘patient’, ‘ratio’, and
‘implementation’. These terms were applied to a search of research databases and the grey litera-
ture, including reports from Australian Government agencies and professional bodies. A total of
47 pertinent articles were identified and their key concepts or keywords used to guide the devel-
opment of the string search.
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String search

The string search was conducted on four databases: CINAHL Complete, Open Dissertations,
Medline and Scopus. The search terms used included ‘nurse/midwife’, ‘ratio’, ‘hospital’,
‘outcome’, and ‘Australia’ (see supplementary material). Search terms were further refined by
descriptively searching the articles for the main categories they addressed. Terms such as
‘implementation’, ‘patient’ and ‘staff’ were not included as they were too broad and did not
provide relevancy to the topic. Limiters (2016–2022, English) were utilised to produce the
most relevant and up to date articles as possible.

Inclusion and exclusion criteria

The inclusion criteria consisted of original research, literature reviews, and grey literature,
studies undertaken in hospital settings that included a description of nurse/midwife to patient
ratios, identified methods for evaluation of staffing methods, Australian, and English language.
The exclusion criteria were studies not reporting Australian findings, discussion papers, research
protocols, population not nurse/midwife, or those that did not describe or evaluate staffing ratios.

Data screening

The screening, full-text review, and extraction processes were undertaken in the online system
Covidence™ (Figure 1), with all citations and documents managed within that system. The
string search identified 362 articles: 90 from CINALH, 6 from Open Dissertations, 68 from
Medline, and 198 from Scopus. Of these 362, 73 were duplicates leaving 289 for screening
by title and abstract. Two independent reviewers screened the studies by title and abstract
(first and second authors). In case of non-corresponding results, a third reviewer was consulted
to reach a consensus (third or fourth author). Following screening, 236 studies were excluded and
53 retained for full-text review. These papers were read independently by two investigators (first
and second authors) and differences were then again resolved through discussion with a third
investigator (fourth author). Subsequent to meticulous examination, 50 papers were deemed
not suitable: 29 studies were the wrong study design, 10 had the wrong intervention, 6 did not
investigate ratios, 3 had the wrong outcomes, 1 the wrong setting, and 1 was outside the date
range (see supplementary material for details of excluded papers). Hand searching of reference
lists yielded no new sources. Three papers were retained for review.

Data extraction and synthesis

Data were extracted using a standardised form based on the format recommended by Peters et al.
(2015) that included first author, year, aim, study design, participants, outcomes, and key find-
ings. The literature was categorised based on the main findings and focal points of the studies.
The results were synthesised to capture and present all the key components.

Results

Three articles were found to meet the criteria, summarised in Table 1. All were published
between the years 2017–2021 and were undertaken in Australia. Key components identified in
the reviewed studies were patient outcomes, nurse outcomes, hospital (system) outcomes, and
implementation processes. No studies reported midwife-to-mother/baby ratios. Sample sizes
varied, depending on the research study design, the focus was on either patient, nurses, or
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both. Patient sample sizes ranged from 146,456 patients to 257,253 patients, nurses ranged from
167 to 17,010. The number of hospitals involved in the studies ranged from 1 to 68, and wards
ranged from 1 to 2. The wards that the research focused on were medical, surgical, and emer-
gency department. There was a mix of both private and public hospitals. One article was a
cross-sectional study, one was a prospective study and one a mixed method study. One study
used a quantitative method and two used mixed-methods.

Data was mainly collected through surveys. Two studies utilised quantitative methods via
surveys and routinely collected data (death records and patient outcomes) in a cross-sectional
(McHugh et al., 2020) or quasi-experimental (McHugh et al., 2021) design. One employed a
mixed methods approach which utilised a combination of surveys, routine data (death records
and patient outcomes) and focus groups (Millichamp et al., 2017). All studies undertook a
descriptive analysis while two added regression modelling and one used thematic analysis as
a component of mixed methods.

As noted previously, all studies focused on nurse-to-patient ratios; none discussed midwife-
to-mother/baby ratios or included midwives in their research designs. The main focus of these
studies was therefore to identify the impact of different levels of nurse-to-patient ratios, either
a 1:3 or 1:4 ratio. This research was done by outlining the impacts of changes in ratios to
patient, nurse, and organisational outcomes, and in one case by exploring nurses’ perceptions.
All studies found that the implementation of ratios was a positive step towards improved health-
care for patients and better job satisfaction for nurses. Potential detriments or challenges of a
ratio model were not identified. Although not the focus of any of the studies, each include
some information on the implementation process.

Figure 1. PRISMA diagram.
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Table 1. Summary of included studies.

First author
(Year) Design Setting Aims Sample Measures Key Findings

McHugh
et al.
(2020)

Cross-sectional Medical and
surgical
wards in
public
hospitals

To determine whether there was
variation in nurse staffing across
hospitals in prior to
implementation of nurse-to-
patient ratios.

4372 nurses and
146,456
patient
records, in 68
public
hospitals

Patient: 30-day
mortality, adjusted
for complexity and
personal
characteristics.

Nurse: reported nurse
to patient ratio,
emotional
exhaustion, burnout,
fatigue, intent to
leave.

Prior to ratio-based staffing
implementation, nurse staffing
was found to vary widely across
public hospital medical and
surgical wards. Higher workloads
were associated with patient
mortality, low quality of care,
nurse emotional exhaustion and
job dissatisfaction.

McHugh
et al.
(2021)

Panel,
quasi-
experimental

Medical and
surgical
wards in
public
hospitals

To determine whether staffing
improvements occurred at ratio
hospitals. To determine whether
outcomes
improved at ratio hospitals. To
determine if staffing
improvements explained
improved patient outcomes.

17,010 nurse
surveys and
489,155
patient
records, in 55
public
hospitals

Patient: 30-day
mortality, 7-day
readmission, length
of stay, adjusted for
complexity and
personal
characteristics.

Nurse: reported nurse
to patient ratios.

Ratio-based staffing was linked to
improved nurse staffing and better
patient outcomes. Enhanced
staffing was associated with better
patient outcomes, and significant
cost savings.

Millichamp
et al.
(2017)

Convergent
parallel mixed-
methods

Emergency
department

To create a model of emergency
nursing care that improves
nursing workloads and promotes
individual responsibility and
accountability for patient care.

167 nurse
surveys, 15
nurses in 2
focus groups

Study-specific survey of
model of care and
workload. Structured
focus groups on models
of care and workload.

The implementation of a model of
emergency nursing care that
included ratio-based staffing was
linked to improved staff
satisfaction, workload, patient
care, support and the perception of
nurses’ ability to provide quality
care.
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Patient outcomes

Two studies indicated that a nurse-to-patient ratio would result in positive benefits for patients,
and one examined only nurse outcomes. The two-patient outcome focused studies adopted differ-
ent quantitative methods. McHugh et al. (2021) compared hospitals with and without a ratio
policy, before implementation and two years after. There was a 0.09% decrease in 30-day
patient mortality, a 0.44% decrease in readmissions, and a 0.22% decrease in length of stay.
This degree of change would be associated with significant cost savings. The cross-sectional
study by McHugh et al. (2020), compared 68 different hospitals patient outcomes in relation
to the number of patients per nurse. This study found that for each additional patient to nurse
there was a 12% higher chance of 30-day mortality, and greater likelihood of decreased
quality of care and patient safety.

Nurse outcomes

All studies identified the potential adverse effects of high ratios. McHugh et al. (2020) found that
42% of nurses experienced burnout, 61% had workload dissatisfaction, 38% were unhappy with
their jobs, and 43% experienced emotional exhaustion. Implementation of ratios had a distinct
impact with 60% of nurses perceiving an improvement in workload and management, and
65% perceiving greater support and improved consistency and uniformity of care (McHugh
et al., 2020; Millichamp et al., 2017).

Organisational outcomes

The researchers did not measure organisational or system outcomes directly, but extrapolated
organisational benefits from the findings, including the calculation of potential cost savings
(McHugh et al., 2021). Similarly, McHugh et al. (2020) identified cost savings associated
with reduced turnover, suggesting that as job satisfaction increased with a ratio model, it is
likely that nursing staff will remain in their jobs. This observation was also identified by Milli-
champ et al. (2017) who noted that 90% of nurses in the emergency department felt that there was
improved staff consistency because of the introduction of ratios, and that this was associated with
their increased capacity to provide effective and timely care.

Implementation process

Implementation frameworks or processes were not reported, although some techniques to
support the transition to ratios were described. All were nurse orientated and included: education
sessions, effective communication, enhancements to the practice environment including
strengthened nurse autonomy, the adoption of team nursing models, and ongoing consideration
of skill mix and experience (McHugh et al., 2020; Millichamp et al., 2017).

The education session described by Millichamp et al. (2017) was used to teach staff about the
ratio model and explain its aims, how it works in practice, and to provide guidance on the avail-
able support structures. They suggested that these sessions should be augmented by effective
communication approaches, and nurse-to-nurse communication should be emphasised to
enable effective teamwork.

The importance of a supportive culture was also noted, as positive environment facilitates
effective team functioning (McHugh et al., 2021). Other factors in the practice environment
such as nurse autonomy, opportunities for advancement, support, trust, and improved collegial
relationships have significant impact on outcomes for nurses and patients (McHugh et al.,

Contemporary Nurse 7



2020). Team nursing is supported by an appropriate skill mix; ensuring that there is a suitable mix
of registered and enrolled nurses, that experience is also considered, and that both are mapped to
the care needs of patients (McHugh et al., 2021).

All studies emphasised the importance of multi-faceted evaluation of ratios, while some
reported findings that reflect aspects of implementation. Suggestions include before and after
surveys that assess understanding of and concordance with the ratios model, examination of rou-
tinely collected data or file audits for patient outcomes, or qualitative methods for nurse and/or
patient perceptions. Where some of these approaches were reported (Millichamp et al., 2017),
83% of nurses identified that they could understand and explain the model, and 65% felt sup-
ported after implementation.

Challenges to the implementation of ratios were not central to the papers identified and there-
fore not widely discussed. All studies did suggest that staff shortages impeded introduction,
suggesting that simply designating ratios without careful planning for appropriate staff
numbers is insufficient.

Discussion

Given the length of time since the introduction of ratios in some Australian jurisdictions, the
number of research papers identified was fewer than what might be expected, although the
research which has been undertaken is rigorous. The studies demonstrated significant positive
nurse, system, and patient outcomes linked to ratios, and potential cost savings for the health
system. Consistent with some international research (Aiken et al., 2014; Lang et al., 2004;
Wynendaele et al., 2019), the findings summarised here identified improved nurse workload
and job satisfaction, and reduced emotional exhaustion, burnout, fatigue, and intent to leave
(McHugh et al., 2021; Millichamp et al., 2017). Adverse patient outcomes were reduced with
fewer adverse events and readmissions, lower mortality, shorter lengths of stay, and better
quality and safety of care (McHugh et al., 2021). These results are in contract with existing
research, specifically studies reported by Spetz et al. (2013) and Mark et al. (2013) that found
significant deterioration in patient outcomes. The reason for this difference is not apparent in
the literature but it may be speculated that consistent implementation or the close involvement
of industrial unions had some part to play. A potentially important aspect missing from the
research is consideration of other factors that impinge on nursing workload, including skill
mix, patient movement, and acuity. For example, Duffield et al. (2020) report that even after
nurse staffing has been adjusted to address an increase in patient numbers and acuity, lean
skill mix can lead to significant increases in workload.

This scoping review did not identify any midwife-to-mother/baby ratio research. This
ignores a major population of health care professionals and is consistent with the dearth of
international research in the field. While there is some work identifying the impact or poten-
tial impact of workload, for example on missed care (Blackman et al., 2018; Verrall et al.,
2015), very little work explicitly examines ratios (Dani et al., 2020). There is some evidence
that higher midwifery staffing levels, results in improved clinical outcomes though staffing
levels are not quantified in most studies (Turner et al., 2021). Legislated ratios in Victoria,
Australia require a minimum midwife/patient ratio of one midwife to four women on day
shift in antenatal and postnatal wards (Matthews et al., 2023). There is contention however
regarding ratios in the postnatal period regarding whether the mother and baby should be con-
sidered two patients. The Queensland Government has recently announced that mothers and
babies will be counted as separate patients, introducing a ratio of one midwife to every six
patients (Queensland Government, 2023). There is a clear need for systematic research in
this arena.
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Similarly, no specifically developed or adapted implementation models were identified, so
the ‘how-to’ and ‘do’s and ‘don’ts’ of the process remain unknown. There is therefore limited
specific guidance available on how to create and implement a ratio policy, although several
potentially useful aspects can be distilled from the research examined here. Building the practice
environment by articulating autonomous nurse and midwife roles (McHugh et al., 2020), provid-
ing supportive education and emphasising clear and effective communication during the tran-
sition (Millichamp et al., 2017), and consideration of the team’s skills and experience
(McHugh et al., 2021), were all identified as important factors to consider in implementation.
However, these were not incorporated into a defined approach, so it is difficult to ascertain
how to best apply them.

Strengths and limitations

The primary limitation of this review is the lack of ratio research available in the Australian
context. This may have been addressed by widening the search terms further, but this would
then have violated the aims of the review. Another potential approach would have been to open
the time period. However, the authors believed it important to remain contemporary and all
studies reported here were conducted in the last 5 years. Another issue that applies to research
broadly in this area is some inconsistency in the measurement and calculation of outcomes.
WhileMcHugh et al. (2020, 2021) adoptedmetrics consistent with international work,Millichamp
et al. (2017), by virtue of their mixed-methods approach, used some well-known factors but also
drew themes from quantitative data that were not readily comparable with the other reviewed
studies. McHugh et al. (2020, 2021) received funding from Queensland Health, the United
States National Institutes of Health, and the United States National Institute of Nursing Research,
and note that the funders had no role in the conduct of the study or dissemination of findings. Milli-
champ et al. (2017) report no funding sources. It should be noted that no research was located
reporting the impact of COVID-19 on ratios. Anecdotally, this is a significant issue placing signifi-
cant pressure on health services to maintain ratios with limited staff. Finally, it is acknowledged
that expansion of the date range may have located earlier research on ratios in Australia.

Impact and recommendations for future research

There was no research identified on midwife-to-mother/baby ratios and on specialty areas such as
mental health. Future research should examine midwife-to-mother/baby ratios, particularly the
derivation of consistently measurable outcomes that are empirically associated with midwives’
work and transferable across jurisdictions, to permit larger scale studies. This priority will
involve replication and potential expansion of existing work that has examined neonatal out-
comes, such as Dani et al.’s (2020) study that found links between low midwife staffing,
increased admission to neonatal care units, and decreased exclusive breastfeeding rates. It also
requires undertaking studies focused specifically on midwives to consolidate the evidence
base related to missed care (Blackman et al., 2018; Verrall et al., 2015). Further considerations
include the impact of ratios on mothers, and the examination of the impact of including both
mothers and babies in postnatal ratio calculations. Similarly, mental health outcomes that are
empirically associated with nursing work are yet to be consistently identified (Ngune et al.,
2023), a situation that would also apply in other specialist clinical settings, such as specialist
cancer nursing. Another area for development is the process behind a ratio implementation.
Evaluations of ratio implementation were not found, and this would be central valuable contri-
bution to knowledge going forward. While change process models with general applicability
abound (Moullin et al., 2015), they do not provide specific guidance regarding ratios. Future
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research should therefore evaluate the processes and actions taken during the introduction of a
ratio model. This implementation information will inform and assist other jurisdictions
wanting to apply a ratio model and provide guidance on the processes involved. Finally, ratios
do not yet fully incorporate patient acuity, patient movement, and skill mix. These are important
factors that have been found to impact nurse, system, and patient outcomes in Australia (Blay
et al., 2017; Duffield et al., 2020). Consideration of how these can be effectively integrated
into ratio-based staffing may benefit future ratio implementations.

Conclusion

This scoping review identified positive outcomes for patients, nurses and hospitals that
implemented a ratio model. It demonstrated benefits in nurse mental health and job satisfaction.
Patient mortality rates, length of stay, readmission and adverse events were improved after a ratio
implementation, and hospitals saw benefits financially in the Australian context. However,
further research is needed regarding the impact of midwife to mother/baby ratios, the addition
of calculation of babies to the ratios specifically, the integration of acuity, skill mix, and
patient movements into workload/ratio calculations, and techniques for an effective implemen-
tation of ratios.
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1 

SUPPLEMENTARY MATERIALS 
SEARCH TERMS AND SEARCHES 
 

TABLE S.1 CINAHL 

CINAHL 
Date  Set Concept Search string  Results  
16/12/21 1 Nurse/Midwife  “nurs*” OR “midwife*” OR “nurs* staff*” OR “midwifery 

staff*” OR “registered nurs*” OR “registered midwife*” 
OR “enrolled nurs*” OR “enrolled midwife*”  

1,016,864 

16/12/21 2 Ratio  “ratio*” OR “hour* per patient* day” OR “NHPPD” OR 
“personnel staffing and scheduling” OR “staff* method*” 
OR “workforce plan*”  

463,202 

16/12/21 3 Hospital  “hospital*” OR “ward”  633,881 
16/12/21 4 Outcome  “Patient satisfaction” OR “patient safety” OR “quality of 

care” OR “clinical outcome*” OR “length of stay” OR 
“missed care” OR “adverse events” OR “job satisfaction” 
OR “treatment outcome” OR “personnel turnover”  

436,665 

16/12/21 5 Australia  “Australia*”  134,865 
16/12/21 6  1 AND 2 AND 3 AND 4 Limiters 2016-2022, English 1567 
16/12/21 7  1 AND 2 AND 3 AND 4 AND 5 Limiters 2016-2022, English 90 

 

TABLE S.2 MEDLINE 

Medline 
Date  Set Concept Search string  Results  
16/12/21 1 Nurse/Midwife  “nurs*” OR “midwife*” OR “nurs* staff*” OR “midwifery 

staff*” OR “registered nurs*” OR “registered midwife*” OR 
“enrolled nurs*” OR “enrolled midwife*”  

1,016,864 

16/12/21 2 Ratio  “ratio*” OR “hour* per patient* day” OR “NHPPD” OR 
“personnel staffing and scheduling” OR “staff* method*” OR 
“workforce plan*”  

1,717,873 

16/12/21 3 Hospital  “hospital*” OR “ward”  6,001,418 
16/12/21 4 Outcome  “Patient satisfaction” OR “patient safety” OR “quality of care” 

OR “clinical outcome*” OR “length of stay” OR “missed care” 
OR “adverse events” OR “job satisfaction” OR “treatment 
outcome” OR “personnel turnover”  

1,659,622 

16/12/21 5 Australia  “Australia*”  741,337 
16/12/21 6  1 AND 2 AND 3 AND 4 Limiters 2016-2022, English 2,886 
16/12/21 7  1 AND 2 AND 3 AND 4 AND 5 Limiters 2016-2022, English, 

Geography (Australia) 
68  
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TABLE S.3 SCOPUS 

Scopus  
Date  Set Concept Search string  Results  
16/12/21 1 Nurse/Midwife  “nurs*” OR “midwife*” OR “nurs* staff*” OR “midwifery 

staff*” OR “registered nurs*” OR “registered midwife*” OR 
“enrolled nurs*” OR “enrolled midwife*”  

939,546 

16/12/21 2 Ratio  “ratio*” OR “hour* per patient* day” OR “NHPPD” OR 
“personnel staffing and scheduling” OR “staff* method*” OR 
“workforce plan*”  

4,495,970 

16/12/21 3 Hospital  “hospital*” OR “ward”  2,580,515 
16/12/21 4 Outcome  “Patient satisfaction” OR “patient safety” OR “quality of care” 

OR “clinical outcome*” OR “length of stay” OR “missed care” 
OR “adverse events” OR “job satisfaction” OR “treatment 
outcome” OR “personnel turnover”  

2,369,832 

16/12/21 5 Australia  “Australia*”  572,108 
16/12/21 6  1 AND 2 AND 3 AND 4 Limiters 2016-2022, English 2,156 
16/12/21 7  1 AND 2 AND 3 AND 4 AND 5 Limiters 2016-2022, English, 

Geography (Australia)  
198 

 

TABLE S.4 OPEN DISSERTATIONS 

Open Dissertations 
Date  Set Concept Search string  Results  
16/12/21 1 Nurse/Midwife  “nurs*” OR “midwife*” OR “nurs* staff*” OR “midwifery 

staff*” OR “registered nurs*” OR “registered midwife*” OR 
“enrolled nurs*” OR “enrolled midwife*”  

15, 061 

16/12/21 2 Ratio  “ratio*” OR “hour* per patient* day” OR “NHPPD” OR 
“personnel staffing and scheduling” OR “staff* method*” OR 
“workforce plan*”  

63, 638 

16/12/21 3 Hospital  “hospital*” OR “ward”  21,980  
16/12/21 4 Outcome  “Patient satisfaction” OR “patient safety” OR “quality of 

care” OR “clinical outcome*” OR “length of stay” OR “missed 
care” OR “adverse events” OR “job satisfaction” OR 
“treatment outcome” OR “personnel turnover”  

8,851  

16/12/21 5 Australia  “Australia*”  14, 525 
16/12/21 6  1 AND 2 AND 3 AND 4 Limiters 2016-2022, English 36 
16/12/21 7  1 AND 2 AND 3 AND 4 AND 5 Limiters 2016-2022, English 6 

 

  



3 

TABLE S.5 LIST OF EXCLUDED FULL-TEXT ARTICLES 

Author  Title Reason for exclusion  
Alsharari et al. 
2021 

Impact of night shi� rota�ons on nursing performance and pa�ent 
safety: A cross-sec�onal study 

Wrong interven�on 

Arachchi et al. 
2016 

Clinical outcomes in a high nursing ra�o ward se�ng for children 
with obstruc�ve sleep apnea at high risk a�er adenotonsillectomy 

Wrong se�ng 

Assaye et al.  
2020 

Nurse staffing models in medical-surgical units of acute care 
se�ngs: A cross-sec�onal study 

Wrong study design 

Assaye et al. 
2018 

Impact of nurse staffing on pa�ent and nurse workforce outcomes in 
acute care se�ngs in low- and middle-income countries: A 
systema�c review protocol 

Wrong study design 

Bail et al. 2021 Missed infec�on control care and healthcare associated infec�ons: A 
qualita�ve study 

Wrong interven�on 

Bell et al. 2019 Emergency department models of care in Queensland: a mul�site 
cross-sec�onal study 

Does not include ra�os 

Blackman et al. 
2018 

Modeling Missed Care: Implica�ons for Evidence-Based Prac�ce Wrong outcomes 

Bragadó�r et al. 
2020 

The associa�on of missed nursing care and determinants of 
sa�sfac�on with current posi�on for direct-care nurses—An 
interna�onal study 

Does not include ra�os 

Burmeister  et al. 
2019 

Determinants of nurse absenteeism and intent to leave: An 
interna�onal study 

Wrong outcomes 

Butler et al. 2019 Hospital nurse-staffing models and pa�ent-and staff-related 
outcomes (Review) 

Wrong study design 

Chapman et al. 
2017 

Impact of teamwork on missed care in four Australian hospitals Wrong interven�on 

Drennan et al. 
2018 

A protocol to measure the impact of inten�onal changes to nurse 
staffing and skill-mix in medical and surgical wards 

Wrong study design 

Driscoll et al. 
2018 

The effect of nurse-to-pa�ent ra�os on nurse-sensi�ve pa�ent 
outcomes in acute specialist units: a systema�c review and meta-
analysis 

Wrong study design 

Duffield et al. 
2016 

A protocol to assess the impact of adding nursing support workers 
to ward staffing 

Wrong study design 

Duffield et al. 
2018 

Adding unregulated nursing support workers to ward staffing: 
Explora�on of a natural experiment 

Wrong interven�on 

Duffield et al. 
2020 

Harnessing ward-level administra�ve data and expert knowledge to 
improve staffing decisions: A mul�-method case study 

Wrong interven�on 

Forrester et al. 
2016 

Nurse-to-pa�ent and midwife-to-pa�ent ra�os Wrong study design 

Gathara et al. 
2020 

Missed nursing care in newborn units: a cross-sec�onal direct 
observa�onal study 

Wrong interven�on 

Glete et al. 2018 Nursing home leaders' and nurses' experiences of resources, staffing 
and competence levels and the rela�on to hospital readmissions - A 
case study 

Does not include ra�os 

Henderson et al. 
2016 

The impact of ra�oning of health resources on capacity of Australian 
public sector nurses to deliver nursing care a�er-hours: a qualita�ve 
study 

Does not include ra�os 

Henderson et al. 
2020 

Why do nurses miss infec�on control ac�vi�es? A qualita�ve study Wrong outcomes 

Holmes et al. 
2017 

NSW can afford improved ra�os Wrong study design 

Knight et al. 2016 Staffing Ra�os and Pa�ent Outcomes: Looking beyond Nurses, 
Doctors, and Survival at ICU Discharge 

Wrong study design 

Lamp et al. 2016 Shoalhaven wins more midwives Wrong study design 
Lamp et al. 2016 Ra�os now law in Queensland Wrong study design 
Lamp et al. 2017 Stand together for safer staffing Wrong study design 
Lamp et al. 2018 Rallies for ra�os Wrong study design 
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Author  Title Reason for exclusion  
Lamp et al. 2018 Changing the rules includes hospital staffing Wrong study design 
Lamp et al. 2019 Nursing home sanc�oned a�er staff cut: Complaints by NSWNMA 

members have led the aged care regulator to impose sanc�ons on 
an understaffed nursing home 

Wrong study design 

Lamp et al. 2021 Queensland's ra�os save lives and money Wrong study design 
Lamp et al. 2022 More nurses for Blacktown ED Wrong study design 
Mitchell et al. 
2017 

A review of safe-staffing models and their applicability to care 
homes 

Wrong study design 

Montgomery et 
al. 2018 

Effect of an evidence-based quality improvement framework on 
pa�ent safety 
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