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cannula infections, wound infections, urinary tract infections, and pneumonia. Research is limited regarding
the impact of staffing models on specific infection control practices (ICP) such as wound dressing, oral
hygiene, or patient education.

Aim: To describe nurses’ perceptions of the impact of nurse-patient ratios on ICP.

Keywords:
Nurse staffing
Infection control practices

Patient safety Methods: A cross-sectional survey using a questionnaire with items drawn from pertinent research was
Nurse—patient ratios distributed via QR code. Data were collected from 51 nurses on 12 units in a large tertiary referral hospital
Nurse workload where a minimum 1:4 patient ratio had been recently introduced. Analysis was comparative and de-
Nursing scriptive.

Findings: Most participants were female registered nurses with less than 10 years’ experience in nursing.
More than half had experienced a 1:4 ratio on their most recent shift. Nurses in this group indicated that
they could complete infection control care in a timely manner, were more likely to provide infection
control-related patient education, and had more time to communicate with the treating team about in-
fection control matters. Hand hygiene and the use of PPE were not associated with the 1:4 staffing model.
Discussion: ICP included patient education, effective communication, and support appears to be strength-
ened by ratio staffing. These actions, together with more timely completion of activities such as oral hygiene
and wound dressings, may significantly impact hospital-acquired infections and enhance patient safety.
Conclusion: ICP may be strengthened by staffing consistent with the 1:4 ratio framework. This suggests that
ratio-based staffing can have an early and important impact on practice. Findings regarding foundational
practices, teamwork, and team support warrant further investigation.
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Summary of relevance

Problem or Issue

The nurse—patient ratio staffing framework is one of several
methods to manage nursing workload, with the potential to
positively impact patient safety. Limited research has been
conducted into the impact of ratios on specific infection
control practices.

What is already known

The link between nursing workload and patient safety is well-
established. High nurse workload has been associated with
missed infection control practices and healthcare-acquired
infections. Approaches such as nurse—patient ratios provide a
mechanism to sustain appropriate staffing and to strengthen
infection control practices.

What this paper adds

Nurses perceived that nurse—patient ratios improved their
ability to undertake infection control practices in a timely
manner. The enhanced capacity for patient education has the
potential to bolster safety and improve outcomes. However,
some foundational infection control practices such as hand
hygiene were not impacted, suggesting these are prioritised
activities.
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1. Introduction

There has been significant research interest regarding nurse
staffing models and their relationship to nursing workload and pa-
tient safety. High nursing workload has been linked to nurse turn-
over and nurses leaving the profession (ICN, 2019), made even more
pertinent during the COVID-19 pandemic (Weston, 2022). Employee
organisations (unions) have championed nurse-patient ratios as a
straightforward approach to facilitate safe nurse staffing and en-
courage retention, leading to their introduction in many health
services. Research following implementation of ratios has found
positive change in patient and nurse outcomes (McHugh et al.,
2021), including outcomes such as wound infections and hospital-
acquired sepsis (Mitchell, Gardner, Stone, Hall, & Pogorzelska-
Maziarz, 2018; Oner et al., 2021), but is limited regarding specific
infection control practices (ICP). This paper reports a study that
sought to describe nurses’ perceptions of the impact of the in-
troduction of nurse-patient ratio-based staffing on ICP.

2. Background

Substantial research evidence supports the link between nurse
staffing, nursing workloads, skill mix, the quality of patient care, and
patient outcomes (Duffield, Twigg, Roche, Williams, & Wise, 2019;
McHugh et al,, 2021; Twigg, Whitehead, Doleman, & El-Zaemey,
2021). While other factors such as skill mix and the practice en-
vironment (Duffield, Roche, Wise, & Debono, 2020; Oner et al., 2021)
are also important, sufficient nurse staffing and a manageable
workload are foundations upon which nurses can undertake timely
and quality patient care, coordinate the care team, provide educa-
tion for patients and families, and identify and address clinical de-
terioration (McHugh, Aiken, Windsor, Douglas, & Yates, 2020).
Lower nurse staffing has been associated with patient adverse
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outcomes. Foundational research in the United States found that the
addition of one more patient per nurse increased 30-day mortality
by 7% (Aiken, Clarke, & Sloane, 2002), and low staffing has been
linked to a higher rate of nursing tasks delayed or left undone (Ball,
Murrells, Rafferty, Morrow, & Griffiths, 2013; Griffiths et al., 2018).
Indeed, some nurses report leaving up to one-quarter of necessary
work undone on a low-staffed shift (Assaye, Wiechula, Schultz, &
Feo, 2022; Ball et al., 2013, 2018). Similar findings have been made
in Australia, with high workload linked to missed nursing care and
to patient mortality following an adverse event (Duffield
et al.,, 2011).

Regarding ICP, both systematic reviews by Oner et al. (2021) and
Mitchell et al. (2018) noted substantial research linking nurse
staffing levels to nosocomial infections. Missed nursing care, speci-
fically missed infection control care, has been connected to health-
care-acquired infections such as intravenous cannula infections,
wound infections, urinary tract infections, and pneumonia
(Blackman, Riklikiene, Gurkova, Willis, & Henderson, 2022;
McCauley, Kirwan, & Matthews, 2021). Similarly, critical care nurses
identified workload as a primary influence on their ability to comply
with hand hygiene and other ICP (Sadule-Rios & Aguilera, 2017).
Infection control nurses note low staffing and high workload as key
factors in impeding effective ICP (Henderson, Willis, Roderick, Bail, &
Brideson, 2020), while Bail et al. (2021) identified multiple points of
failure in these activities related to high workload. These included
incorrect hand hygiene practices, not cleaning equipment between
patients, partial or no use of personal protective equipment (PPE),
inability to monitor or audit outcomes at the ward level, and limited
access to senior colleagues. Research undertaken during the COVID-
19 pandemic, the period in which this study was conducted, found a
substantial increase in staffing, education, and training resources
devoted to supporting ICP with greater compliance observed
(Curryer et al., 2021; Wynter et al., 2022). However, as resources are
withdrawn, the maintenance of these practices may be more sig-
nificantly impacted by workload (Curryer et al., 2021).

The minimum nurse-patient ratio is one of several staffing
methods intended to ensure adequate staffing and appropriate
workloads, and to thereby enhance care and reduce adverse events
(Griffiths et al., 2020; Twigg et al., 2021). A nurse-patient ratio is a
minimum number of nurses allocated to a specific number of pa-
tients for whom they provide care. The ratio is set using a framework
that may be derived from the ward type (e.g., acute medical, long-
term rehabilitation) or information obtained from administrative
systems that capture patient acuity and turnover (Griffiths et al.,
2020; Twigg & Duffield, 2009). This ‘volume-based’ approach
(Griffiths et al., 2020) provides a straightforward regulatory and
monitoring framework. However, volume-based approaches have
limited sensitivity to variations in the mix of patients and the po-
tential to devalue professional judgment of staffing needs and im-
pact effective allocation to individual nurses (Duffield et al., 2019,
2020; Griffiths et al.,, 2020). Nonetheless, nurse-patient ratios have
been implemented in many jurisdictions, for example, California
(Manojlovich, 2009), Victoria (EBA Victoria, 2007), and Queensland
(McHugh et al., 2020).

The jurisdiction of this study introduced nurse-patient ratios in a
selected group of inpatient wards from early 2022. In accordance
with the industrial agreement, these units were to operate with a
minimum one-nurse-to-four-patient ratio plus a nurse team leader
on morning and evening shifts, and a one-nurse-to-six-patient ratio
with no nurse team leader at night. This ratio included a maximum
of 25% enrolled nurses.

The purpose of this study was to describe nurses’ perceptions of
the impact of ratios on ICP, and to compare the impact of ratios
between those who did or did not experience staffing according to
the prescribed staffing ratio.
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3. Method

The study employed a post-implementation descriptive cross-
sectional design.

3.1. Settings and participants

The setting was a large tertiary referral hospital in a metropolitan
area of Australia. Twelve units where ratio-based staffing had been
introduced from February 2022 participated in the study. Four of
these were general medical wards, six were general surgical, and
two were acute aged care units. Eligible participants were all li-
censed (registered or enrolled) nurses providing direct patient care,
who had worked on the participating units for more than six
months. An a priori sample size calculation was not undertaken for
this descriptive study, and it is estimated that approximately 300
nurses met the eligibility criteria.

3.2. Procedure

Participation was entirely voluntary and no ward, shift, or in-
dividual identifying information was collected. Briefings were held
on each unit to describe the aims of the study, eligibility, vo-
luntariness, anonymity of responses, risks of participation, support
mechanisms in place, and details of accessing the survey. Potential
respondents were provided with a participant information form
before commencing the survey, and given the opportunity to ask
questions. A flyer with QR code was posted in communal nursing
areas to facilitate access. Electronic distribution of the survey link
was not possible as the organisation did not maintain an accessible
email list. The online survey was administered using Qualtrics©
(Qualtrics LLC, Provo, Utah, United States of America) software and
was accessible from computers, tablets, or mobile phones. It re-
mained open for a three-month period commencing late August
2022, during which one reminder visit was made to each of the
units.

3.3. Instrument

The 45-item questionnaire was specifically developed for this
study to collect data from nurses regarding nurse-patient ratios and
ICP. It was based on a format previously used in Australia (Duffield,
Roche, Dimitrelis, Homer, & Buchan, 2015; Roche, Glover, Luo, Joyce,
& Rossiter, 2021), and asked nurses to respond to a set of items on
Likert-type scales. Items were drawn from research that explored
workload, missed care, and ICP (Bail et al., 2021; Blackman et al.,
2022), together with infection control guidelines from two Aus-
tralian sources (Clinical Excellence Commission, 2020; NHMRC,
2019). A draft set of 28 items was reviewed by a panel of infection
control nurse experts with the wording of 12 items amended to
clarify their focus, and the addition of seven items regarding team-
work and the work environment, considered by the panel to be
pertinent to infection control. The distributed survey included 35
items on ICP. Two initial items asked nurses for their recent ex-
perience of ratios: ‘what percentage of shifts within the previous
two weeks were staffed according to the nurse-patient ratio for your
unit?’ and ‘how many patients were you directly allocated to care for
on your most recent shift?’. The remaining items asked respondents
to reflect on their ICP since the implementation of nurse-patient
ratios, grouped into five sections: five basic infection control actions
(e.g., completion of five moments of hand hygiene) rated on fre-
quency of completion (four points, never to always); eight state-
ments on perceived likelihood of completing ICP-related patient
education, discharge planning, and emotional support, rated from
strongly disagree to strongly agree (five points); 10 statements on
perceived timeliness of actions such as routine observations or
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giving antibiotics (five points, strongly disagree to strongly agree);
three items on the capacity to access policies or to recognise dete-
rioration and escalate care (e.g., to call the Medical Emergency Team)
if needed (five points, strongly disagree to strongly agree); and seven
items on teamwork and support, rated on whether capacity had
increased, stayed the same, or decreased. Gender and work experi-
ence (years in nursing, in current area, and in present job) were also
captured, and three text boxes provided for detailed answers: ‘any
other ICP that you believe have been influenced by the introduction
of ratios’, ‘any other issues regarding the impact of ratios on ICP’,
and ‘any other information regarding changes to your work fol-
lowing the introduction of nurse-patient ratios’.

3.4. Analysis

Quantitative survey data were analysed descriptively using
SPSS© (IBM Corp., Armonk, New York, United States of America)
version 27. Responses regarding the number of patients cared for on
the most recent shift were categorised into two groups defined by
the mandated ratio staffing of 1:4 up to four patients, or more than
four patients. Means were calculated for infection control items.
Group comparisons were then made using non-parametric tests
(Mann-Whitney U), with significance set at p < .05. The
Benjamini-Hochberg adjustment was made within each group of
items to reduce the likelihood of false discovery (Thissen, Steinberg,
& Kuang, 2002), and Cohen'’s d calculated to provide an estimate of
effect size. Missing data were ignored listwise. Open-text responses
were grouped into descriptive topic areas.

3.5. Ethics

The study was approved by the Australian Capital Territory
Health Human Research Ethics Committee (2022/ETH01281).
Participants were provided with full information via the ward
briefings and participant information form, as described above. Data
were collected anonymously with no individual, shift, or ward data.
Data were stored on an encrypted secure server with access only to
the researchers, archived for five years in accordance with university
policy. The funding organisation, The Office of the Chief Nurse and
Midwife, Australian Capital Territory Health Directorate, reviewed
the final draft of the manuscript.

4. Findings

The raw return rate was estimated at 20.3% (61 surveys returned
from a potential of approximately 300 nurses working on the se-
lected wards). After exclusion of three largely incomplete surveys, a
total of 58 surveys remained (19.3% complete return rate). Of these
58 surveys, several had up to 5% unanswered questions (excluding
open text), while no individual item had more than 10% missing
data. Thirteen surveys included substantive responses to open-text
questions. The key comparator variable (number of patients cared
for on the most recent shift) was responded to by only 51 partici-
pants. In order to ensure consistency between sample description
and comparisons, all reporting below includes these 51 cases only.

Nine nurses (17.3%) were male, 38 (73.1%) female, three (5.8%)
non-binary, and two (3.8%) preferred to not say (Table 1). Most were
registered nurses (n = 45, 84.9%) with eight (15.1%) enrolled nurses.
Average experience in nursing was less than a decade (M = 9.5,
SD = 7.5), less in the current organisation (M = 6.6, SD = 5.3), and in
the current job (M = 5.9, SD = 6.0). More than half of respondents
(n = 39, 63.9%) had cared for four or fewer patients on their most
recent shift, thereby meeting the 1:4 ratio requirements, with 22
indicating they had cared for five or more. A similar proportion
(n = 36, 62.1%) reported most (>60%) of their shifts over the pre-
ceding two weeks were staffed according to the ratio framework.
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Table 1
Sample description.
N (%)
Gender
Male 9 (17.6%)
Female 36 (70.6%)
Non-binary/third gender 3(5.9%)
Prefer not to say 3 (5.9%)
Grade
RN 43 (84.3%)
EN 8 (15.7%)
Percentage of recent shifts staffed at 1:4 ratio
>80% 19 (37.3%)
61-80% 12 (23.5%)
41-60% 11 (21.6%)
<40% 9 (17.6%)
Mean (SD)
Years of nursing 9(7.26)
Years of current area 6.3 (5.15)
Years of present job 5.8 (6.02)
Number of patients cared for the most recent shift 4.6 (1.85)

RN: registered nurses; EN: enrolled nurses.

Regarding fundamental ICP (Table 2), there were no adjusted
statistically significant differences between comparison groups.
Those who were allocated four or fewer patients scored more highly
on all items, particularly regarding the five moments of hand hy-
giene, for which the unadjusted p-value indicated statistical sig-
nificance (unadjusted p = 0.02).

In contrast to fundamental ICP, items referring to infection con-
trol-related education, patient support, assessment, and doc-
umentation (Table 3), showed significant differences and large effect
sizes. Key items reflecting the perceived impact of ratios related to
infection control-related education: about good hygiene practice
(p £ 0.01, d = 0.8), about why patients are in infectious precau-
tion environments (p < 0.01, d = 1.0), and about infectious or mul-
tiple-resistant organism status (p < 0.01, d = 1.2), while nurses’
capacity to assess skin integrity was also significantly improved
(p £0.01, d = 0.9). There were also differences regarding the provi-
sion of emotional support and comfort to patients in infectious
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precaution rooms (p = 0.03, d = 0.7) and the capacity to document in
accordance with policy (p = 0.02, d = 0.7), albeit with slightly smaller
effect sizes.

Items more directly linked to workload showed a similar pattern
(Table 4) to those for education, support, and assessment above.
Large effect sizes were observed regarding timely completion of
routine observations (p < 0.01, d = 1.0) and oral hygiene (p < 0.01,
d = 0.9). Respondents also indicated they were moderately more
likely to complete activities of daily living (p = 0.03, d = 0.6), pro-
cedures or invasive care (p = 0.03, d = 0.6), aseptic technique
(p =0.03, d = 0.6), or wound dressings (p = 0.03, d = 0.6).

There was only one significant difference regarding policy and
processes (Table 5), with more time available to communicate ef-
fectively with the treating team about infection control
(p<0.01,d=11).

There were no statistically significant differences among the
team and support items (Table 6), although all but one of the items
had higher mean values in the ratio-based staffing group. Items re-
garding working as an effective nursing team, collaboration with
colleagues, and availability of senior staff to discuss patient care
were all higher in this group. In contrast, nurses reported increases
in the amount of overtime required, the number of interruptions to
their work, and healthcare-acquired infections. Support for nurses
with a heavy workload was higher for those allocated more than
four patients.

As indicated previously, the open-text responses were limited in
number and detail. However, they were consistently phrased and
amenable to grouping as represented in Fig. 1. Nurses indicated that
ratio-based staffing provided them with a greater capacity to comply
with infection precautions related to COVID-19, for example,
spending more time to support a patient’s understanding of PPE and
contact precautions. Factors other than ratio-based staffing believed
to influence ICP were limited availability of PPE, and COVID-19
procedures that impeded early intervention in infection control and
the ability to effectively escalate care when deterioration was de-
tected. Comments on the general impact of ratios were also pro-
vided. These suggested that, in order to maintain the 1:4 ratio, there
had been an increase in junior staff, with consequent support and

Table 2
Fundamental infection control practices.
<4 >4 Mann-Whitney U p adj. p* d°
Complete the 5 moments of hand hygiene 3.6 3.1 288 0.02 0.14 0.6
Ensure your PPE is worn correctly 34 33 371 0.63 0.74 0.1
Clean equipment after use/between patients 29 2.7 338 0.23 0.32 0.3
Dispose of infectious waste correctly 35 34 390.5 0.88 0.88 0.1
Setup infectious status rooms 3 2.6 306.5 0.09 0.26 0.5
Call the cleaning staff to address unclean areas 29 2.7 315 0.16 0.28 0.3
Obtain pathology results pertaining to infectious status 2.8 24 287 0.11 0.26 0.5
Note: mean of scale 1-4 (never to always).
PPE: personal protective equipment.
2 Benjamini-Hochberg adjustment.
b Cohen’s d effect size.
Table 3
Education, support, and assessment.
<4 >4 Mann-Whitney U p adj. p* d’
More likely to educate my patients about good hygiene practices 41 33 189.0 0.00 0.00 0.8
More likely to provide education about why patients are in infectious precautions 4.4 3.5 175.5 0.00 0.00 1.0
More likely to educate patients about MRO status/infectious status 4.2 33 157.0 0.00 0.00 1.2
More likely to do early discharge planning for patients 35 3.1 313.0 032 0.32 0.4
Can provide emotional support and comfort to patients in infectious precaution rooms each shift 34 2.6 237.0 0.02 0.03 0.7
Can assess my patients’ skin integrity each shift 3.9 31 214.5 0.00 0.00 0.9
Can assess my patients’ attachments each shift 3.8 33 265.0 0.07 0.08 0.5
Have time to document my nursing care in accordance with policy 3.8 31 230.5 0.01 0.02 0.7

Note: mean of scale 1-5 (strongly disagree to strongly agree); MRO, Multi-resistant organisms; ADL, Activities of daily living.

¢ Benjamini-Hochberg adjustment.
b Cohen’s d effect size.
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Table 4
Feeling rushed and timeliness of care.
<4 >4 Mann-Whitney U p adj. p* d®
Can complete ADLs for my patients without feeling rushed 34 2.6 243.0 0.02 0.03 0.6
Can complete procedures/invasive tasks without feeling rushed 34 2.7 248.0 0.02 0.03 0.6
Can practice aseptic technique without feeling rushed 3.7 3.0 245.5 0.02 0.03 0.6
Can complete IV cannulation without feeling rushed 3.1 2.6 265.5 0.05 0.06 0.5
Can complete wound dressings without feeling rushed 3.5 2.8 240.0 0.02 0.03 0.6
Can complete routine observations in a timely manner 4.1 31 210.5 0.00 0.00 1.0
Can complete oral hygiene for patients in a timely manner 3.7 2.7 198.0 0.00 0.00 0.9
Can change [/V lines or fluids in a timely manner 4.0 35 274.5 0.05 0.06 0.5
Can give antibiotics in a timely manner 4.1 3.7 296.0 0.15 0.15 0.4
Can take pathology/specimens/blood in a timely manner 3.6 3.0 268.5 0.06 0.07 0.6
Note: mean of scale 1-5 (strongly disagree to strongly agree).
2 Benjamini-Hochberg adjustment.
b Cohen’s d effect size.
Table 5
Policy and processes.
<4 >4 Mann-Whitney U p adj. p* d®
More likely to look up infection control policies or protocols when I am not sure of something 3.8 32 259.5 0.06 0.09 0.6
More likely to escalate patient observations when necessary 43 3.9 269.5 0.09 0.09 0.4
More time to communicate effectively with the treating team about infection control matters 41 31 174.0 0.00 0.00 11
Note: mean of scale 1-5 (strongly disagree to strongly agree).
2 Benjamini-Hochberg adjustment.
b Cohen’s d effect size.
Table 6
Team and support.
<4 >4 Mann-Whitney U p adj. p* d°
Capacity to work as an effective nursing team 24 21 2475 0.13 0.26 0.4
Availability of senior nursing colleagues to discuss patient care 22 1.8 249.5 0.15 0.26 0.5
Amount of overtime required 23 2.1 286.0 0.46 0.46 0.2
Opportunities for collaboration with colleagues 23 2.0 2335 0.09 0.26 0.5
The number of interruptions each day 21 18 265.5 0.33 0.39 0.4
The number of healthcare-acquired infections 21 18 234.5 0.14 0.26 0.4
Support for nursing team members who have a heavy workload 2.0 23 245.5 0.22 0.31 -0.4

Note: mean of scale 1-3 (decreased-same-increased).
¢ Benjamini-Hochberg adjustment.
b Cohen’s d effect size.

I:;gzcst;: e Greater ability to comply with
ICP COVID-19 procedures
faocttrc])?g ¢ Availability of PPE
influencing e COVID-19 procedures limiting
Icp capacity to escalate or intervene
G | e Skill mix changes —more junior staff
impearlir(?f e More overtime
ratios e Less flexibility to manage variable
acuity

Fig. 1. Summary of open-text responses.

training requirements for more experienced nurses. Other com-
ments indicated that the ratio framework did not provide sufficient
flexibility to increase staffing to a higher level when patient acuity
required it, so that workload increased regardless of 1:4 staffing.
Also, consistent with the survey item in Table 6, comments noted an
increase in overtime required.
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5. Discussion

This study aimed to explore whether nurse-patient ratio-based
staffing influences nurses’ self-reported capacity to undertake ICP. It
sought to examine a specific implementation of ratios to build evi-
dence on the details of which ICP activities are most impacted,
building on the studies and reviews that have demonstrated the
relationship between improved staffing and hospital-acquired in-
fections (Cimiotti, Aiken, Sloane, & Wu, 2012; Mitchell et al., 2018).
Findings indicate that when ratios were met, nurses ranked their
capacity higher for many activities, particularly regarding patient
education and timely completion of nursing care. This accords with
the literature generally, and specifically with research that indicates
that workload and time pressures lead to missed or delayed care
(Assaye et al., 2022; Ball et al., 2013, 2018).

Patient education, communication, and support were three key
areas where nurses indicated greater capacity to undertake ICP
practices. These activities are consistent with person-centred in-
dividualised care (Spanakis, Patelarou, & Patelarou, 2020) but may be
de-emphasised in busy nursing environments when workload is
high. Indeed, the missed care literature indicates that comforting or
talking to patients, educating patients, and updating care plans, are
often delayed or left undone when workload increases (Bail et al.,
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2021; Ball et al., 2013). Particularly in light of the current climate of
misinformation exacerbated by the COVID-19 pandemic (Sallam
et al., 2020), the support and educational aspects of the nursing role
have become even more important. The capacity to spend time with
patients to educate effectively and to ensure understanding has the
potential to enhance patient safety in both the hospital setting and
the community at large.

The additional time afforded by ratio-based staffing was also
reflected in nurses’ reports of improved timeliness of specific in-
fection control care. These included using aseptic technique,
checking patients’ skin each shift, oral hygiene, and wound dres-
sings. Timely completion of nursing care and having adequate time
to complete care without feeling rushed may therefore conceivably
contribute to lower rates of hospital-acquired infections, such as
hospital-acquired pneumonia, central line-associated bloodstream
infections, and wound infections.

Further detail is required here, as noted by Mitchell et al. (2018)
in their systematic review of 54 papers that examined healthcare-
associated infections. That is, there is growing evidence of a re-
lationship between staffing and infections, there is considerable
variation in the association between nurse staffing and specific in-
fection outcomes. For example, Cimiotti et al. (2012) report that both
urinary tract and wound infections are influenced by workload, with
the addition of one additional patient per nurse associated with an
increase in both of these adverse outcomes. However, they did not
identify any relationship between staffing and pneumonia or sepsis.
This last finding contrasts with other research (Flanagan, Read, &
Shindul-Rothschild, 2020) that found a significant relationship be-
tween sepsis and both nursing and medical staffing. This is in-
dicative of the variability in definitions and study design described
by Mitchell et al. (2018), and emphasises the need for follow-up
studies to explore staffing, specific ICP, and specific outcomes.

In addition, in this study, other activities also expected to be
impacted by the introduction of ratios, such as fundamental ICP
practices, accessing policy or procedure information, and team
support, were not impacted. Regarding these aspects of ICP where no
change was observed, it could be suggested that nurses were well-
practiced and prioritised actions such as hand hygiene and the use of
PPE. This may be a consequence of the COVID-19 pandemic, but the
data do not shed any light on this. Interestingly, although not sta-
tistically significant, nurses who had a higher patient load than that
prescribed by ratios felt more supported than those with a lower
number. While the data do not provide an indication as to why this
may be the case, one suggestion is that this is reflective of nurses
supporting each other through adversity. This is consistent with the
collegial support provided to nurses by their nursing colleagues
when facing high workload, high patient acuity, or staff turnover,
described by Oshodi et al. (2019). Another, related possibility is that
the actions of the nurse manager, for example, asking senior staff
such as educators or managers to work clinically, demonstrate
support. The support of the nursing team and the nurse manager
have been identified as significant influences on nurses’ perceptions
of the environment in which they work (Oshodi et al., 2019). Ad-
ditionally, as this study took place during the COVID-19 pandemic
with the associated impact on workload and staffing, it is feasible
that teams were accustomed to ‘pull together’ to sustain themselves
and the quality of nursing care. Indeed, Fernandez et al. (2020) found
that professional collegiality is heightened during pandemics, and,
during the COVID-19 pandemic, Phillips, Alipio, Hoskins, and Cohen
(2023) identified supportive collegial relationships in her phenom-
enological study of nurses in North America. Finally, the open-text
comments suggesting ratios were linked to increased junior staffing
and limited flexibility in patient allocation are consistent with other
Australian studies (Duffield et al., 2020; Verrall et al., 2015) and
warrant further exploration.
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5.1. Limitations

The limitations include the small sample size, unequal group
sizes for comparisons, response bias, and recollection bias. The
sample was impacted by the context in which the study was con-
ducted. This included ongoing COVID-19 restrictions and procedures,
related staff shortages, and the pending implementation of a digital
health record with associated training requirements that took nurses
away from their work for periods of up to two hours and may have
distracted from the request to complete a survey. Survey comple-
tions did increase after reminder visits and additional visits may
have elicited more responses, although this must be balanced
against the potential disruption of nurses’ activities. Infection con-
trol requirements may have varied across the wards, and this may
have influenced the findings although the impact of this hetero-
geneity is unknown. In addition to ward type, shift data were not
collected and shift comparisons were therefore not made. The
survey depended on participants’ recollection of changes related to
ratios, an approach acknowledged to be subject to bias. However,
resources were not available to adopt a different study design such
as longitudinal before and after data collection, and alternative ap-
proaches such as retrospective file or data audits would not have
addressed the aims. Due to resource constraints, it was not possible
to gain access to a comparable group of wards where ratios had not
been implemented, so that nurses’ views of ICP in non-ratio contexts
were not available. Finally, it is important to note that the study
design and group comparisons do not imply causation, and that
generalisation of the findings presented here should be undertaken
with caution.

6. Conclusion

This descriptive study is one of the few internationally, and very
few in Australia, to examine the impact of ratio-based staffing. While
limited in size and location, it has identified an overall positive
impact, and provides insights to the potential impact of ratios on
specific nursing practices around infection control. The findings are
generally consistent with previous work with some noteworthy
findings regarding foundational practices, teamwork, and team
support. Future research should expand the sample size, seek to
compare with non-ratio-based units, and incorporate additional
measures of teamwork and the practice environment. Observational
techniques and the potential explanatory power of a mixed-methods
approach may illuminate the mechanisms at work, while long-
itudinal studies will provide information on the sustained impact of
ratios in this important domain.
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