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1 | BACKGROUND

Adequate nurse staffing is linked to positive patient outcomes
(Kouatly et al., 2018). However, there is a lack of evidence as to
which staffing model or nursing skill mix proves most effective at

optimizing patient outcomes. Nurse leaders must provide adequate

Abstract

Aim: The purpose of this study was to examine the impact of nurse staffing on inpa-
tient falls performance across a multi-hospital system.

Background: Evidence to support which staffing variables influence fall performance
so that health care organizations can better allocate resources is lacking.

Method: A descriptive study design was used to analyse the impact of nurse staffing
and falls performance, with units dichotomized as either high or low performing
based on national benchmarking data. The impact was evaluated using 10 nurse
staffing variables.

Results: A total of nine units were included (five high and four low performing).
Higher performing units showed less use of sitters and travellers, had fewer overtime
hours worked by nurses, and employed more expert-level clinical nurses and com-
bined nursing assistant/health unit coordinator positions, than lower performing
units.

Conclusion: Findings provide evidence of how staffing variables affect a unit’s falls
performance. While significant relationships were found, further evaluation is needed
to explore the relationship of staffing variables and quality outcomes.

Implications for Nursing Management: Nursing managers may consider trying to
reduce use of sitters and travellers, and utilize innovative staffing models, such as
using combined nursing assistant/health unit coordinator positions, to help improve

their falls performance.
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staffing ratios while concurrently ensuring an effective nursing skill
mix to safely care for patients. The definition of appropriate nurse
staffing varies between health care organizations, leaders, and
nurses. The American Nurses Association (ANA) defines appropri-
ate nurse staffing as “a match of registered nurse expertise with

the needs of the recipient of nursing care services in the context of
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the practice setting and situation” (ANA, 2020, p. 6). And yet, no
operational definition or universal data collection procedure has
been established (ANA, 2020; Institute for Healthcare
Improvement, 2019).

Inadequate staffing can have a significant effect on quality
patient outcomes. Researchers have frequently used hours per
patient day (HPPD) as a measure of appropriate staffing and have
found that higher HPPD is associated with fewer infections, falls
and pressure injuries (He et al., 2016; Kouatly et al., 2018; Min &
Scott, 2016). An alternate but related measure of appropriate nurse
staffing is total nursing HPPD (TNHPPD). The National Database for
Nursing Quality Indicator’'s (NDNQI) definition of TNHPPD, also
endorsed by National Quality Forum (NQF), is the overall time spent
by nurses and nursing assistants on the unit per patient day exclud-
ing vacation, sick time, orientation, education, leave or committee
time (Choi et al., 2014; Kalisch et al., 2011). Though not as consis-
tently used, several other staffing variables can contribute to the
quality of patient outcomes, including staffing ratios, years of experi-
ence, skill mix, overtime hours, nursing turnover and nursing position
(e.g., registered nurse, nursing assistant, etc.) (Bowden et al., 2019;
Cho et al,, 2020; Ferguson et al., 2020; Kim et al., 2019; Kouatly
et al, 2018).

Several quality patient outcomes are impacted by staffing.
Out of all patient quality outcomes, current literature provides
the most evidence correlating a relationship between falls and
staffing, mainly HPPD (Bowden et al., 2019; Kim et al., 2019).
Falls are tracked by NDNQI, which was established by the ANA in
1998 to facilitate their Patient Safety and Nursing Quality initia-
tive (Montalvo, 2007). Falls continue to be a problem across hos-
pitals in the United States, with approximately 700,000 to one
million patients falling each year while in the hospital, 25% of
which results in injury (Agency for Healthcare Research and
Quality, 2021). Inpatient falls result in physical and economic
burdens to patients, as well as financial burdens to health care
organizations due to increased length of hospital stays and medi-
cal costs (LeLaurin & Shorr, 2019). In 2015, upwards of $50 bil-
lion in health care expenses were contributed to patient falls in
the United States (Daley et al., 2021). Although patient falls con-
tinue to be a common issue in health care organizations, the Cen-
ters for Disease Control and Prevention considers falls as a
preventable event (Centers for Disease Control and
Prevention, 2020).

As health care transitions to a value-based payment system, it will
be imperative for health care organizations to provide adequate nurse
staffing, reduce patient harms and improve provision of quality care.
Within a large academic health system in the Southeastern
United States, patient falls continue to be an area for improvement.
Despite implementation of various interventions such as falls swarms,
falls bundles and alarm devices to prevent falls, several inpatient units
perform worse than benchmarked peer units per NDNQI data. The
purpose of this study was to examine the relationship between nurse
staffing variables and unit fall performance across a large, multi-

hospital system.

2 | METHODS

21 | Design

A descriptive design was used for this study to analyse the relation-
ship between staffing variables and unit-based fall performance. Nine
quarters (October 2018 to December 2020) of staffing variables and
falls performance data were collected and analysed. This study was

approved by the health system’s Institutional Review Board.

2.2 | Sample/setting

This study was conducted at a multi-hospital system in the Southeast-
ern United States. Over 7,500 nursing and ancillary staff are employed
at the health system to support patient care (81% registered nurses,
18% nursing assistants). As previously mentioned, NDNQI was devel-
oped by ANA to monitor nursing quality outcome indicators. Hospitals
that participate in the NDNQI voluntarily submit nursing quality data
on a quarterly basis. Data are summarized and published by the
NDNQI in a quarterly report, allowing hospitals and units to compare,
or benchmark, their results with others across the United States that
have similar characteristics. For example, fall rates for inpatient neuro-
science units are compared with those of other neuroscience units to
allow for appropriate and accurate benchmarking. These reports iden-
tify units that are above or below the national average based on confi-
dence intervals. To maintain ANCC Magnet™ status, units should
strive to ‘outperform the mean’; for patient fall rate (number of falls
per 1,000 patient days), this refers to having a fall rate lower the
national average (American Nurses Credentialing Center, 2021). This
NDNQI data can then be used to identify opportunities for improve-
ment and set performance goals for units (Gajewski et al., 2007).

For our study, individual units were dichotomized as ‘high’ per-
forming or ‘low’ performing based on NDNQI benchmarking data.
Units were included in the ‘high’ performing group if they out-
performed (were below) the national average nine times over the
course of nine quarters (Quarter 4 2018-Quarter 4 2020); five units
were designated as ‘high’ performers. Units were included in the
‘low’ performing group if they outperformed (were below) the
national average only one or two times out of nine quarters; four units
were designated as ‘low’ performers. See Table 1 for an overview of
the units included in the analysis. Units were included if they were
inpatient step-down or floor units; areas were excluded if they were

intensive care units or ambulatory settings.

2.3 | Procedures

After a review of the literature, the research team, which consisted of
four post-doctor of nursing practice scholars and three PhD-prepared
researchers, developed a comprehensive list of staffing variables that
could influence unit-based falls performance. Additionally, the

research team met with health system experts in quality and falls and
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TABLE 1 Overview of included nursing units and median total NHPPD/median total registered nursing (RN) HPPD

Unit type Number of beds
Adult orthopaedic/spine 41
Adult medical/surgical/oncology 39
Adult cardiology step-down 32
Paediatric bone marrow transplant 16
Adult haematology/oncology 32
Adult neuroscience step-down 32
Adult neuroscience/spine 32
Adult cardiothoracic step-down 24
Adult general medicine 32

Performance category

Median total NHPPD Median total RNHPPD

High 11.53 7.73
High 11.33 7.76
High 10.90 8.90
High 17.70 15.83
High 10.21 7.96
Low 11.66 9.50
Low 10.58 8.29
Low 11.80 9.30
Low 9.40 7.28

Note: Nursing hours per patient day (NHPPD) is the overall time spent by nurses and nursing assistants on the unit per patient day excluding vacation, sick
time, orientation, education, leave or committee time; RNHPPD is the overall time spent by registered nurses on the unit per patient day.

brainstormed additional staffing variables that may affect falls perfor-
mance. Through this process, we identified 17 potential staffing vari-
ables. This list was narrowed to 10 variables based on data
availability.

The research team met with the health system’s Director of Clini-
cal Analytics and a PhD-prepared statistician over the course of
3 months to define each staffing variable and determine the time-
frame for which the data would be retrieved. In collaboration with the
Director of Clinical Analytics and data source experts, these data were
retrieved from four main data sources, including the human resources
database, our workforce management platform, the health system’s
performance services department and NDNQI. The Director of Clini-
cal Analytics retrieved, merged, organized and cleaned the data for
analysis in multiple Microsoft Excel™ documents.

2.4 | Staffing variables

For this project, the following staffing variables were included: (1) reg-
istered nursing HPPD (RNHPPD), (2) TNHPPD, (3) annual termina-
tions, (4) number of travellers, (5) number of sitters, (6) number of
staff on orientation, (7) amount of overtime hours worked, (8) staff
years of service, (9) position and (10) years of service by job title. The
staffing variables were analysed to determine the association between
high- and low-performing units.

Registered nursing HPPD has been defined as the number of pro-
ductive hours worked by RNs per patient day; the total nursing HPPD
includes productive hours worked by all nursing staff (including RNs
and nursing assistants) per patient day (ANA, 2022). Annual termina-
tions are those staff who have left the health system. Travellers, also
known as contract nurses, are nurses deployed in a temporary posi-
tion and are not permanent employees (Ferguson et al., 2020). Sitters,
also called companions, are staff who provide one-to-one observation
of high-risk patients (Greeley et al., 2020). The number of staff on ori-
entation measures the number of new nursing staff who are being ori-
ented to their position. Amount of overtime worked measures the

number of overtime hours worked by nursing staff for each month.

Staff years of service measure the staff member's number of years of
service within the health system. Position refers to the type of job in
which an individual is employed. At this institution, a nursing clinical
ladder programme is available to allow advancement of staff nurses
based on Benner's From Novice to Expert Theory (clinical nurse
IV = expert)
(Benner, 1982). Clinical nurse | staff are promoted to clinical nurse Il

| = novice; Il = competent; Il = proficient;
after completion of the nurse residency programme, while an applica-
tion process is required to advance to clinical nurse Ill and IV. Other
positions included nursing assistants, advanced health unit coordina-
tors (e.g., administrative clerks), and combined nursing assistant/
health unit coordinator positions (employees trained in both posi-
tions). Years of service by job title measure the staff’s years of service

in their current role.

2.5 | Analysis plan

For the staffing variables, individual staff data and unit level data were
collected based on data availability. Individual staff data were col-
lected for years of service and position. Unit-based data were col-
lected for RNHPPD, TNHPPD, annual terminations, number of staff
on orientation, number of travellers, number of sitters and overtime.
For variables extracted at an individual-level, inferential unpaired
t tests were conducted. Unit-level variables were examined using
non-parametric Mann-Whitney U tests. Statistical analysis was con-
ducted in IBM SPSS version 27 with alpha set to .05.

3 | RESULTS

Each unit was dichotomized as either a high- or low-performing unit
regarding patient falls based on their NDNQI benchmarking data.
Staffing variables were analysed to determine any differences
between these two groups. Out of the 10 staffing variables that were
included in the analysis, there were statistically significant relation-

ships found between unit fall performance and use of travellers and
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sitters, amount of overtime hours worked, position and years of ser-
vice by nursing position. The results from each staffing variable are

described below.

3.1 | RN hours per patient day and total nursing
hours per patient day

The median RNHPPD and TNHPPD were compared between high-
and low-performing units using a Mann-Whitney U test. The median
RNHPPD and TNHPPD were calculated for each individual unit based
on data across nine quarters, and that value was applied in the Mann-
Whitney U test. There was no difference in RNHPPD between high-
(median = 7.9, interquartile range [IQR]=7.7, 124) and
performing units (median = 8.8, IQR = 7.5, 9.5), Z = —0.25, p = .806,
nor TNHPPD for high- (median = 11.3, IQR = 10.6, 14.6) and low-
performing (median = 11.1, IQR =9.7, 11.8) Z = —-0.25, p = .806.
The range of RNHPPD for high-performing units was 7.7-15.7 and
7.3-9.5 for low-performing units; the range of TNHPPD for high-

low-

performing units was 10.2-17.7 and 9.4-10.9 for low-performing

units (see Table 1).

3.2 | Terminations
The average number of terminations was compared between high-
and low-performing units using an independent sample t test. The

average terminations across nine quarters was not different among

Mean Terminations

TABLE 2 Median travellers, sitters and those on orientation for
high- and low-performing units

High (n = 5) Low (n = 4)
Variable Median IQR Median IQR p
Travellers 0.0 0.0,0.10 0.20 0.10,0.40 <.001
Sitters 0.10 00,030 3.6 22,41 <.001
Orientation 1.8 1.2,2.8 21 14,43 209
Abbreviation: IQR, interquartile range.
units (high: n=51, mean=3.92, SD=201; low: n=36,

mean = 3.92, SD = 1.87), t(85) = —.012, p = .991 (see Figure 1).

3.3 | Number of travellers, sitters and staff on
orientation

Mann-Whitney U tests showed significant differences between high-
and low-performing units for the number of travellers and sitters used
on units. The median number of travellers were lower for the high-
performing units (median = 0, IQR = 0, 0.10) than the low-performing
units (median = 0.20, IQR = 0.10. 0.40), Z = —3.75, p < .001. Simi-
larly, the median number of sitters used were lower for the high-
performing units (median = 0.10, IQR =0, 0.30) than the low-
performing units (median = 3.6, IQR = 2.2, 4.1), Z = —6.11, p < .001.
The median number of staff on orientation was lower for the high-
performing units (median = 1.8, IQR = 1.2, 2.8) than the low-

FIGURE 1 Mean

HI?hLOW terminations per quarter for high-
- High and low-performing units
- Low P &
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performing units (median = 2.1, IQR = 1.4, 4.3), although it was not
statistically significant (Z = —1.26, p = .209; see Table 2).

34 | RN overtime

The average amount of overtime worked in hours was compared
between low- and high-performing units using an independent sam-
ples t test. The results showed low-performing units have significantly
higher overtime hours (mean = 58.29, SD = 25.69) than high-
(mean = 28.41, SD = 22.40), t(193)= -8.69,
p <.001, Cohen’s d = 1.24. Figure 2 displays the overtime hours per

performing units

month for high- and low-performing units.

3.5 | Years of service

An independent samples t test was conducted to examine years of
service in high- versus low-performing units. The results showed a
lower average for years of service for the high-performing units
(cohort N = 3,458, mean years of service = 5.06, SD = 6.75) com-
pared with low-performing units (cohort N = 2,722, mean years of
service = 5.38, SD = 7.84), although it was not statistically significant,
t(5379.02) = —1.65, p = .098. The mean difference was 0.31 years
(95% ClI = 0.05-0.68 years). The median years of service for high-

and low-performing units were 2.00.

3.6 | Position

A chi-square test was conducted to compare the proportion of each
position type for high- and low-performing units and revealed an
overall significant difference between high- and low-performing units
on the proportion of staff positions, ;(2(24, N = 6,234) = 428.36,

p < .001; Cramer’s V = .262). Pairwise comparisons were examined to
determine which positions differed among the performance groups.
The results showed differences in proportions for seven positions.
The clinical nurse | position was more prevalent in low-performing
units (18.1%) relative to high-performing units (13.6%), p < .05. Simi-
larly, clinical nurse Il and Ill positions were higher in low-performing
units than high-performing units (clinical nurse II: 45.8% in low per-
forming and 42.2% in high performing, p <.05); clinical nurse llI:
10.0% in low performing and 7.8% in high performing, p < .05). Con-
versely, the clinical nurse IV staff were less represented in lower per-
forming units (0.7%) compared with high-performing units (3.2%,
p < .05).

Advanced health unit coordinator positions made up a larger
proportion of the lower performing unit positions (3.5%) compared
with higher performing units (1.3%, p <.05); this trend also
occurred for nursing care assistant Il staff (3.1% in low performing
and 1.8% in high performing, p < .05). Finally, combined nursing
care assistant/health unit coordinators made up a higher proportion
of the high-performing units (1.6%) compared with lower per-
forming units (0.4%), p < .05.

3.7 | Clinical nurse position and years of service

To explore these findings for nursing position and years of service,
the clinical nurse Il, lll and IV positions were examined to determine if
years of service were related to high- or low-performing units. The
results showed a statistically significant difference in the years of ser-
vice for clinical nurse Il positions, with higher years of service
reflected in higher performing units (mean = 4.55 years) than lower
performing units (mean = 4.17 years) (p = .048), although this differ-
ence may not be clinically significant. There were no differences in
years of service for clinical nurse Ill (p = .582) or clinical nurse IV posi-
tions (p = .962; see Table 3).
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TABLE 3 Comparing high- and low-performing units on years of service for clinical RN roles
High Low
Role n M SD n M SD p Cohen’s d
Clinical RN I 1,438 4.55 5.35 1,248 4.17 4.49 .048 076
Clinical RN I 280 9.69 6.67 273 10.04 7.97 .582 .047
Clinical RN IV 108 18.31 7.20 18 18.39 3.68 962 .012

Abbreviation: RN, registered nurse.

4 | DISCUSSION

4.1 | Significant relationships

We found statistically significant relationships between unit fall per-
formances and the staffing variables related to the use of sitters and
travellers, amount of overtime hours worked, position and years of
service by nursing position. Overall, higher performing units showed
lower utilization of sitters and travellers and had fewer overtime
hours, than the lower performing units. Additionally, higher per-
forming units had more clinical nurse IV positions and combined nurs-
ing assistant/health unit coordinator positions, and longer years of
service for clinical nurse Il positions, than lower performing units.

Other studies have found similar results when analysing the rela-
tionship of quality patient outcomes to staffing variables. Sitters have
often been used as a fall reduction strategy; however, their effective-
ness in practice is unclear. Greeley et al. (2020) recently conducted a
systematic review and found scant evidence that supports the use of
sitters as an effective strategy. Indeed, our study found that units that
were high performing in terms of falls used sitters less than low-
performing units, supporting the finding that sitters may not be as
effective in reducing falls. Whereas no significant relationship was iden-
tified between use of travellers and patient falls, Ferguson et al. (2020)
found that higher use of travel nurses was associated with a higher rate
of hospital-acquired pressure injuries. Likewise, several studies have
found a positive relationship between patient safety outcomes and the
amount of overtime hours worked, with higher amounts of overtime
leading to higher rates of adverse events, such as falls and health care-
associated infections (He et al., 2016; Son et al., 2019).

We were unable to identify previous literature that showed similar
findings to ours in relation to high-performing units having more clinical
nurse |V staff and combined nursing assistant/health unit coordinator
positions. However, it is understandable that units with more clinical
nurse |V staff would show better performance with quality patient out-
comes, as these nurses have at least 4 years of experience and have
demonstrated expertise in the field through progression on the clinical
ladder. Additionally, clinical nurse IV staff are required to have a bacca-
laureate degree and a specialty certification in their clinical area. Previ-
ous research has shown a correlation between quality patient care and
nurses with a baccalaureate degree and specialty certification(s)
(Harrison et al., 2019; Hickey et al., 2018; Whitehead et al., 2019). Fur-
ther, clinical nurse IV staff are more likely to have dedicated release

time to focus on quality improvement efforts and nurse education.

Likewise, individuals in combined nursing assistant/health unit coordi-
nator positions may be more adept at meeting the needs of patients,
families and nurses as they have been trained for multiple tasks.

4.2 | Non-significant relationship

We did not find a statistically significant relationship between unit fall
performance and the staffing variables related to RNHPPD, TNHPPD,
terminations, number of staff on orientation or years of service for
specific positions. Contrary to our study, many previous
researchers have found a significant inverse relationship between
RNHPPD and TNHPPD and quality patient outcomes (He
etal., 2016; Kouatly et al., 2018; Min & Scott, 2016). He et al. (2016)
found that higher total HPPD was related to lower event rates for
falls and pressure injuries. Similar, Kouatly et al. (2018) found that
total falls, falls with injury, pressure injuries and central line-
with lower
RNHPPD. The difference in study outcomes could be due to differ-

ent types of nursing care hour data, varying definitions of produc-

associated bloodstream infections were higher

tive hours and differing ways to collect NHPPD. Furthermore, Min
and Scott (2016) suggest that NHPPD does not account for patient
characteristics, such comorbidities and language barriers, which
can lead to an underestimation of nursing workload and inaccurate
measurements of staffing levels.

Increased numbers of terminations, a measure for nursing turn-
over rates, has been shown to negatively affect quality patient out-
comes (Kim & Han, 2018). However, our study did not find a
significant difference in terminations between units with high and low
falls performance. We did not identify any literature that analysed the
relationship between the number of staff on orientation and adverse
patient outcomes. Our hypothesis was that units with a higher num-
ber of staff on orientation (therefore less experienced staff and
increased burden on nursing preceptors) would potentially negatively
impact quality patient outcomes; however, our findings did not sup-

port this theory.

4.3 | Limitations
This study was limited by several factors. Although units were selected
based on performance against national benchmarks, the analysis was

limited to only nine units that met criteria as high-performing and low-
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performing units in falls prevention. Most of the health system’s units
performed within the national mean and were not included in the data
analysis. A larger sample size or longer interval of observation is needed
to further validate the relationship of staffing variables with falls among
peers. Further, NDNQI is a widely used national nursing database that
provides quarterly and annual data on nursing process and outcome
measures. Health care organizations enrol with NDNQI on a voluntary
basis; therefore, these findings are generalizable only among organiza-
tions that participate in NDNQI benchmarking.

This analysis occurred during the COVID pandemic, which may
have impacted staffing and quality outcomes. However, it is important
to note that the high-performing and low-performing units maintained
their ranking despite the pandemic, but it is unclear if, or to what
degree, the pandemic had on staffing and unit outcomes.

The organization’s data were limited in some staff specific data,
particularly with years of service. The organization only collects the
number of years within the organization, rather than total years of
nursing experience or total years within a specific position. Without
that level of data specificity, this study could not determine the

impact of nursing experience on patient falls.

5 | CONCLUSION

Experiencing a fall while hospitalized can be devastating, resulting in
additional injuries, prolonged hospital stays, unexpected surgeries
and higher costs of care (Bowden et al., 2019). Identifying factors
contributing to falls could provide preventive insight on how to
reduce the prevalence of falls among patients. Nurse staffing has
shown to have a direct impact on quality outcomes and specifically
falls prevention. This study aimed to compare differences in staffing
variables among high- and low-performing units related to falls out-
comes. Findings from this study provide additional evidence of how
staffing affects a falls prevention programme. Although significant
relationships were found for several staffing variables, further evalu-
ation is needed to explore the relationship of nursing workload and
quality outcomes.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

Falls are quality metrics nurse managers monitor as indicators of qual-
ity patient care delivery. This is essential as falls can further burden
patient recovery, as well as impact hospital reimbursement. Key find-
ings from this study can provide insight for nursing leaders as they
explore and implement staffing models to positively impact patient
outcomes. Our study found that decreased use of travellers, sitters
and the amount of overtime hours worked by nursing staff may
improve fall performance. Nurse managers should seek to identify
ways to improve staffing to decrease the need for travellers and over-
time. Further, they may consider using sitters in different positions, as

sitters have not been shown to be effective at reducing fall rates.

Additionally, nurse managers may consider supporting and encourag-
ing staff to advance on the clinical ladder, becoming recognized
experts as clinical nurse IV staff aid in quality improvement initiatives
and role model/lead quality care. Lastly, developing and utilizing com-
bined nursing assistant and health unit coordinator positions may be
an innovative, versatile staffing model, as individuals are trained in
multiple positions.
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