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Abstract
Aims: To examine the association between nursing unit safety culture, quality of care, 
missed care and nurse staffing levels, and inpatient falls using two data sources: in-
cidence of falls and nurses' perceptions of fall frequency in their units. The study 
explores the association between the two sources of patient falls and identifies if 
nurses' perceptions of patient fall frequency reflect the actual patient falls recorded 
in the incident management system.
Background: Inpatient falls are associated with severe complications that result in ex-
tended hospitalisation and increased financial consequences for patients and health-
care services.
Design: A multi- source cross- sectional study guided by the STROBE guidelines.
Methods: A purposive sample of 33 nursing units (619 nurses) from five hospitals 
completed an online survey from August to November 2021. The survey measured 
safety culture, quality of care, missed care, nurse staffing levels and nurses' percep-
tions of patient fall frequency. In addition, secondary data on falls from participating 
units between 2018 and 2021 were also collected. Generalised linear models were 
fitted to examine the association between study variables.
Results: Nursing units with strong safety climate and working conditions and lower 
missed care were associated with lower rates of falls using both data sources. Nurses' 
perceptions of the frequency of falls in their units were reflective of the actual inci-
dence rate of falls, but the association was not statistically significant.
Conclusion: Nursing units with a strong safety climate and better collaborations be-
tween nurses and other professionals, including physicians and pharmacists, were as-
sociated with lower incidents of patient falls.
Relevance to Clinical Practice: This study provided evidence for healthcare services 
and hospital managers to minimise patient falls.
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1  |  INTRODUC TION

Patient falls represent a significant threat to patient outcomes and 
should be minimised to keep patients safe. Falls with injuries, such 
as fractures, are serious health issues and may also cause other ad-
verse patient outcomes, such as pressure injuries or hospital- acquired 
infections (Kim et al., 2022). The World Health Organization (2021) 
estimates that 684,000 fatal falls occur annually, making falls the sec-
ond greatest cause of accidental death globally. Despite the preva-
lence of patient falls in healthcare settings, the Centers for Disease 
Control and Prevention view them as preventable events (Centers for 
Disease Control and Prevention, 2020). Even though falls can be pre-
vented using targeted interventions, preventing inpatient falls in acute 
care settings remains a significant challenge for healthcare managers 
(Morris et al., 2022). Nurses are in close contact to patients; therefore, 
their attitudes towards safety are essential in reducing and preventing 
patient falls.

2  |  BACKGROUND

Safety culture can be described as the individuals' values and be-
liefs regarding what is essential in healthcare settings and their at-
titudes and behaviour towards the appropriate and inappropriate 
actions and the management role in the rewards and punishments 
for better patient safety (Kakemam et al., 2021). Strong safety cul-
ture is associated with a higher quality of care and better patient 
outcomes (Lee et al., 2019). Considering nurses represent the larg-
est proportion of healthcare workers (Sim et al., 2019), examining 
the safety culture within nursing units and the association with 
patient falls is essential for patient safety and better healthcare 
services.

A systematic review by Alanazi et al. (2022) included seven stud-
ies that examined patient falls, and only three reported significant as-
sociations between nurses' positive safety attitudes and a reduction 
in patient falls. Two recent studies have also demonstrated a limited 
association between safety attitudes sub- scales and nurses' percep-
tions of patient fall frequency (Kakemam et al., 2021; Yesilyaprak 
& Demir Korkmaz, 2023). Safety culture is a complex concept, and 
it is unclear which factors influence patient falls. Therefore, this 
study examined safety culture and identified which sub- scales of 
the safety attitudes questionnaire (SAQ) are associated with patient 
falls in the Saudi Arabian context.

Nurse staffing and nurses' attitudes towards quality and missed 
care are critical for patient safety. However, evidence of their asso-
ciation with falls remains unclear. For example, Hessels et al. (2019) 
found no association between missed care and falls. A systematic 
review by Recio- Saucedo et al. (2018) reported that only two out 
of four studies found significant associations between missed care 
and patient falls. Tuinman et al. (2021) reported mixed results on 
the relationship between staffing levels and patient falls. A more re-
cent study by Nantsupawat et al. (2022) reported higher numbers 
of patients per nurse were associated with higher missed care and 
increased adverse events; however, there was no significant associa-
tion between missed care and patient falls. Nhongo et al. (2022) rec-
ommended that more research on staffing levels and falls is needed. 
Therefore, the association between staffing levels, missed care and 
falls requires further investigation.

Patient falls are commonly examined using two sources of data: 
incident and survey data (Alanazi et al., 2022). Incident data from 
incident management systems are widely considered to be the 
gold standard for identifying patient falls (Brown & Wolosin, 2013; 
Taylor et al., 2012). However, non- reporting can be an issue with this 
method and nurses' perceptions of fall frequency in their unit are 
also considered a reliable measure (Sim et al., 2018). This study will 
collect patient falls data from both sources and investigate whether 
nurses' perceptions of fall frequency align with the actual number of 
reported falls.

Donabedian's (1988) conceptual framework was used to un-
derstand the relationship between safety culture, quality of care, 

Patient or Public Contribution: Patients who had experienced a fall, which was re-
ported in the incident management system, from the included units in the five hospi-
tals were part of this study.

K E Y W O R D S
missed care, nurse staffing, nursing, patient falls, quality of care, safety culture

What does this paper contribute to the wider 
global clinical community?

• Nursing units with a strong safety climate and safety be-
haviour reported lower incidence rates of falls and less 
frequent nurses' perceptions of falls occurrence.

• Higher hospital quality of care and lower missed care 
across nursing units were associated with lower falls rate 
and nurses' perceptions of falls with injury frequency.

• A positive association between the incidence rate of 
falls and nurses' perceptions of the frequency of falls, 
falls with injury and falls without injury was identified, 
but the association was not statistically significant.
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missed care, staffing levels and patient falls. This framework as-
sesses healthcare quality using a three- part approach: structure, 
process and outcomes. Structural components, such as quality of 
care and staffing levels within the unit, may affect the process of 
nursing care through nursing unit safety culture and missed care. 
Both structural and process components have the potential to influ-
ence patient outcomes, including patient falls.

2.1  |  Aims

1. To describe the incidence of patient falls and nurses' percep-
tions of the frequency of patient falls in nursing units in five 
Ministry of Health (MOH) hospitals in Saudi Arabia.

2. To examine the influence of nursing unit safety culture, quality of 
care, missed care and nurse staffing levels on patient falls.

3. To explore the relationship between the incidence of patient falls 
as reported in administrative data and nurses' perceptions of the 
frequency of patient falls as reported in a cross- sectional survey.

3  |  METHODS

3.1  |  Design

A cross- sectional study was conducted in five hospitals and col-
lected existing secondary data on falls from a MOH administrative 
dataset for the period between 2018 and 2021. The report of the 
study followed the guidelines recommended by the Strengthening 
the Reporting of Observational Studies in Epidemiology (STROBE). 
This study is part of a doctoral project that aims to investigate the 
relationship between nurses' safety attitudes and nursing- sensitive 
patient outcomes (Alanazi et al., 2023).

3.2  |  Participants

Five acute public MOH hospitals were purposively selected to 
participate in this study. Hospitals had a minimum capacity of 200 
beds and were from two regions in Saudi Arabia, three from the 
Riyadh region and two from the Eastern region. Hospital units 
that reported patient outcomes data on falls to the MOH dataset 
were included. Each participating unit was classified into one of 
the four categories: intensive care unit (ICU), medical, surgical or 
mixed medical- surgical. Nurses working in these units between 
August 2021 and November 2021 were invited to complete a 
cross- sectional survey. Nurses were eligible to participate if they 
had worked for at least 3 months at the current hospital, were able 
to read and understand English and worked within a participat-
ing unit. Emergency departments, maternity units, palliative care 
units, operating theatres, recovery and outpatient departments 
were excluded from participating in the study as these units do 
not report patient falls to the MOH database.

Data from patients who had experienced a fall reported within 
the incident management system from the ICU, medical, surgical and 
mixed medical- surgical units in the five hospitals were included in 
this study. Data on patient fall incidents for the years 2018, 2019, 
2020 and 2021 were requested from the MOH dataset.

3.3  |  Ethical considerations

Ethical approval was obtained from the Human Research Ethics 
Committee (HREC) of the University of Wollongong, Australia, on 29 
June 2021 (Approval No. 2021/214). Other ethical approvals from 
Saudi Arabia were sought from the Ministry of Health (Approval 
No. 1443– 206207), King Saud Medical City (Approval No. H1RI- 18- 
Jul21- 01), and King Fahad Medical City (Approval No. 21- 296E).

3.4  |  Data collection

An electronic survey was developed and advertised via a single- page 
poster with a QR code and placed on the announcement board in 
each participating unit. Nurses in participating units received an 
email, with a reminder 2 weeks later, containing a link to the ques-
tionnaire with information about the study. Once nurses scanned 
or accessed the survey, full instructions were given, including pro-
cesses for consenting to participate in the study. Nurses had to 
identify the hospital and ward where they worked on the landing 
page of the survey, and therefore only eligible nurses were able to 
participate. In addition, 4 years of existing data on patient falls for 
the same units were requested from the MOH. Data were analysed, 
and the incident rates per 1000 inpatient days were calculated for 
each nursing unit.

3.5  |  Study variables

3.5.1  |  Nurse characteristics

Nurses' demographic data included age, gender, nationality, years of 
experience, qualifications, shift duration and details about nurses' 
work patterns.

3.5.2  |  Safety culture

Nursing units' safety culture was measured using the SAQ. The SAQ is 
a validated instrument developed by Sexton et al. (2006) and is widely 
used to collect individual and group- level attitudes towards six safety- 
related sub- scales (Churruca et al., 2021). The internal reliability of 
each sub- scale in this study ranged from .772 for teamwork to .894 
for job satisfaction. The overall SAQ scale had a Cronbach's alpha of 
.956 in this study. The SAQ sub- scales originally included: teamwork 
climate, safety climate, job satisfaction, stress recognition, perceptions 
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of management and working conditions. This study categorised the 
perception of management sub- scale into two different sub- scales, 
unit and hospital management, and calculated the safety behaviour 
sub- scale, which has been used in a recent study (Dickens et al., 2021) 
and the overall SAQ score. The stress recognition sub- scale was not 
included in the overall score as the subscale negatively correlated 
with other sub- scales and does not fit into the overall safety attitudes 
construct measured by the SAQ (Churruca et al., 2021). Therefore, in 
this study, 39 items from the SAQ were used to report the eight sub- 
scales. Responses were recorded on a five- point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree), and the average score of 
each sub- scale was calculated. Responses were converted to a per-
centage ([mean of item − 1]*25), and a score of 75 or greater indicated 
a positive safety culture (Taylor et al., 2012).

3.5.3  |  Quality of care

Nurses' perceptions of quality of care were assessed using questions 
from RN4CAST and have been used in many nursing studies over the 
past decade (Lee et al., 2018; Sermeus et al., 2011; Smith et al., 2020). 
This study used three items to assess the quality of care in nursing 
units and hospitals. Nurses were asked to rate the overall quality of 
care provided in their unit and hospital. Responses were recorded on a 
four- point Likert scale (1 = poor, 2 = fair, 3 = good and 4 = excellent), then 
were dichotomised into a binary variable unfavourable (0 = poor and 
fair) and favourable (1 = good and excellent). The proportion of nurses 
who rated the quality of care as favourable was calculated for each unit.

3.5.4  |  Missed care

Missed care, also referred to as ‘care left undone’, was examined using 
questions from a validated instrument developed by the Basel Extent 
of Rationing of Nursing scale (Schubert et al., 2008). The questions 
have been used extensively in nursing research and were informed by 
previous studies, including RN4CAST (Ball et al., 2018; Nantsupawat 
et al., 2022; Sermeus et al., 2011). Nurses in this study were provided 
with a list of 13 essential activities and asked to select all care that 
was missed on their most recent shift. The Cronbach's alpha value for 
the 13 items of missed care in this study was .91. Missed care in each 
nursing unit was summarised as the proportion of nurses who missed 
at least one nursing activity.

3.5.5  |  Staffing

Nurse staffing levels were calculated as the patient- to- nurse ratio 
by collecting the total number of patients and nurses in each unit 
in the most recent shift. This approach is widely used in nursing 
research and can be a reliable method for estimating staffing lev-
els (Ausserhofer et al., 2013; Nantsupawat et al., 2022; Sermeus 
et al., 2011). For analysis at the unit level, patient- to- nurse ratios 

were calculated for each nurse's response, and the average patient 
load per nurse was reported for each nursing unit.

3.5.6  |  Falls

The incidence of patient falls was the primary outcome of this 
study. Patient falls data for the full years 2018, 2019, 2020 and 
2021 for the participating units were requested from the MOH 
dataset. Data were provided in an Excel spreadsheet. Data were 
then shared with the quality departments in each hospital for 
validation to ensure data on falls had been correctly attributed 
to participating units. The final validated data set had a total of 
214 fall incidents that occurred during 680,118 inpatient days in 
33 nursing units. The incident rate of patient falls was calculated 
using the total number of falls divided by the total number of in-
patient days multiplied by 1000 patient days for each nursing unit 
(Cina- Tschumi et al., 2009).

3.5.7  |  Nurses' perception of the frequency of falls

Nurses' perception of the frequency of overall patient falls, patient 
falls with injury and patient falls without injury were estimated 
using a seven- point Likert scale ranging from ‘1 = never’ to ‘7 = 
daily’. The responses were dichotomised to form a binary variable 
for analyses: 0 = ‘never happened’ (never and several times per year) 
and 1 = ‘had happened’ (at least once per month; several times per 
month; at least once per week; several times per week and daily) (Van 
Bogaert et al., 2014). Nurses' perceptions of the frequency of ad-
verse events have been used extensively in international studies and 
reported to be reliable and valid measures (Kakemam et al., 2021; 
Lee et al., 2018).

3.6  |  Data analysis

Data analysis was performed using IBM SPSS Statistics (version 
28.0). Missing value analysis was used to identify the proportion 
and pattern of missing data across all variables. The percentage of 
missing data ranged from .2% to 5.0%, and it was found that the 
data were not missing completely at random. Thus, a multiple im-
putation approach was used to replace missing data for SAQ items 
(2.1%) (Boussat et al., 2021). For nurse staffing questions, missing 
data were managed using the approach described by Al- Ghraiybah 
et al. (2023). A variety of descriptive analyses were performed and 
included frequencies for categorical variables and means and stand-
ard deviations for continuous variables. Medians and interquartile 
ranges (IQR) were used to describe skewed data. Analysis of vari-
ance (ANOVA) was used to examine differences in the results of 
the study across hospitals (Table S1). The results demonstrated sig-
nificant associations between hospitals and nursing unit types and 
variations in safety culture subscales, quality of care, missed care 
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and staffing level; however, the study did not directly investigate the 
differences in these study variables, as this was beyond the scope of 
this study but is reported in Tables S1– S9.

Bivariate correlation was used to assess the strength of the 
correlation between the study variables. Generalised linear models 
(GLMs) were fitted to examine the association between safety cul-
ture, quality of care, missed care, staffing and patient falls. Before 
fitting the GLM, the assumptions of normality and homoscedasticity 
were checked, and gamma with log link approach was deemed to be 
the most appropriate (Ng & Cribbie, 2017). Nursing units with zero 
falls rate (n = 3) were excluded from models as these values were in-
valid for the gamma probability distribution. Models were controlled 
for nursing unit type, hospital size, years of experience and qualifi-
cation of nurses as they are known to impact on nursing- sensitive 
patient outcomes (Ausserhofer et al., 2013). The association was 
considered significant at p < .05.

4  |  RESULTS

4.1  |  Demographics

A total of 33 nursing units from five MOH hospitals in two dif-
ferent regions in Saudi Arabia participated in this study. Of the 
898 potential participants, 619 responded to an online survey 
and identified their working unit with an average unit response 
rate of 68.9% (range: 33%– 100%). The average age of nurses was 
33.7 years (SD = 5.76), and the average experience as a nurse was 
9.2 years (SD = 4.92). The majority of nurses were non- Arabic 
(N = 463, 74.8%), female (N = 517, 83.5%) and had a bachelor's de-
gree or higher (N = 543, 87.7%). Table 1 provides a summary of 
participant characteristics.

4.2  |  Nursing unit safety culture

The overall SAQ score and the subscale scores for nursing units 
by type, ICU or ward, are shown in Table 2. The average overall 
SAQ scores in ICU ranged from 65.8 (SD = 9.12) in hospital B to 
57.7 (13.18) in hospital C. The average overall SAQ score in wards 
ranged from 63.5 (SD = 11.83) in hospital A to 57.7 (11.84) in hos-
pital B. The highest- rated score for individual sub- scales in ICUs 
was observed for teamwork climate (Mean = 78.6, SD = 11.63), 
job satisfaction (Mean = 75.2, SD = 15.03) and safety behaviour 
(Mean = 73.1, SD = 14.23) in hospital B. The lowest score was for 
working conditions (Mean = 46.3, SD = 25.06) in hospital C and hos-
pital management (Mean = 46.5, SD = 17.85) and working conditions 
(Mean = 46.5, SD = 18.65) in hospital A. The highest- rated score for 
individual subscales in wards was for safety behaviour (Mean = 70.1, 
SD = 15.15), safety climate (Mean = 69.9, SD = 14.79) and teamwork 
climate (Mean = 67.4, SD = 15.39) in hospital A. The lowest score 
in wards was for the working conditions (Mean = 45.6, SD = 24.14) 
in hospital C and stress recognition (Mean = 46.8, SD = 21.16) in 
hospital D. Only ICU units in hospital B recorded a positive safety 

culture score of 75 or higher in teamwork climate and job satisfac-
tion subscale.

4.3  |  Quality of care, missed care and staffing

Data on hospital and unit quality of care, nurse staffing and care 
left undone are presented in Table 3. Hospital quality of care was 
rated as favourable by participants, with hospital D being rated 
most highly in ICU (73.1%) and wards (67.4%). Participants rated 
the unit quality of care as favourable in the five hospitals. The 
highest proportions were in ICU units in hospital B (79.3%) and 
wards in hospital A (79.7%). Quality of care in the unit on the last 
shift was rated as favourable by participants, with ICU units in 
hospital D (79.5%) and wards in hospital A (83.6%) having the high-
est ratings. Nurses who reported care activities missed on their 
last shift in ICU ranged from an average of 58.6% in hospital B 
to 87.3% in hospital A. The percentage of nurses who reported 
at least one care activity was missed in wards ranged from an 
average of 65.6% in hospital A to 92.6% in hospital C. For nurse 
staffing levels, the patient- to- nurse ratio across ICU units was 1.5 
(SD = .09) in hospital A to 2.4 (SD = 1.20) in hospital D. The average 
number of patients per nurse in inpatient units was 4.4 (SD = .54) 
in hospital A to 7.3 (SD = 1.89) in hospital C.

4.4  |  Patient falls

Incidence rates of patient falls and nurses' perceptions of the fre-
quency of patient falls are presented in Table 4. For the primary 
outcome, 214 falls were reported in 33 nursing units between 
2018 and 2021. The number of reported falls per nursing unit var-
ied considerably, ranging from 0 to 32 falls. The number of falls 
across the 4 years was highest in 2018 with 1.77 falls per 1000 
inpatient days, and lowest in 2021 with 1.13 falls per 1000 inpa-
tient days. Over the 4 years, the fall rate ranged from .00 to 1.14 
per 1000 inpatient days, with ICU units recording the lowest fall 
rate (Median = .04 per 1000 inpatient days) and mixed medical- 
surgical wards recording the highest rate (Median = .39 per 1000 
inpatient days).

Approximately 10% (IQR = 5%– 20%) of nurses reported that falls 
frequently happened in their ward at least once per month. The fre-
quency of falls without injury (Median = 10%, IQR = 0%– 21%) was 
higher than falls with injury (Median = 8%, IQR = 0%– 15%). Nurses 
working in surgical units reported a higher frequency of patient falls 
(Median = 13%, IQR = 0%– 42%).

4.5  |  Association between safety culture, quality of 
care, missed care, staffing and patient falls

GLMs were fitted between 15 independent variables, including SAQ, 
quality of care, missed care, nurse staffing and four different out-
comes; incidence rate of patient falls, nurses' perceptions of overall 
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falls, falls with injury and falls without injuries (Table 5). Since bivari-
ate correlation results indicated multicollinearity between individual 
SAQ subscales (r = .60– .87), each subscale was modelled separately 
using the same control variables for each outcome. Of the 15 vari-
ables, 9 were associated with the incidence of patient falls, 6 with 
the nurse's perceptions of falls, 10 with falls with injury and six with 
falls without injury.

4.5.1  |  Incidence of patient falls

Six of the eight safety attitudes sub- scales and the overall SAQ 
score were found to have a negative impact on the incidence of 
patient falls (See Table 5). The top three predictors were the over-
all SAQ score, working conditions and perception of hospital man-
agement. Higher overall SAQ scores (β = −1.699, CI [−1.699, −.748], 
p = <.001), improved working conditions (β = −1.429, CI [−2.058, 
−.801], p = <.001) and positive perceptions of hospital management 
(β = −1.414, CI [−1.905, −.922], p = <.001) were associated with lower 
incidence rates of patient falls. Strong hospital quality of care ratings 
were associated with lower incidence of patient falls (β = −1.456, CI 
[−2.258, −.655], p = <.001). Higher proportions of missed care were 

associated with higher rates of patient falls (β = 1.269, CI [.340, 
2.199], p = .007).

4.5.2  |  Nurses' perceptions of patient fall frequency

Only two of the eight safety attitudes sub- scales and the overall SAQ 
score were statistically significant predictors of nurses' perceptions 
of the frequency of overall patient falls, and patient falls without in-
jury. Higher scores of safety climate were negatively associated with 
the frequency of overall falls (β = −1.309, [CI −2.541, −.077], p = .037) 
and falls without injury (β = −1.425, CI [−2.612, −.238], p = .019). 
Nursing units with strong safety behaviour reported less frequent 
overall falls (β = −.802, CI [−1.515, −.089], p = .027) and falls without 
injury (β = −.847, CI [−1.545, −.148], p = .017). Hospital and unit rat-
ings for quality and quality of care on the most recent shift were also 
negatively associated with less frequent overall falls and falls with-
out injury. The highest associations were found between the hos-
pital quality of care and overall falls (β = −1.789, CI [−3.139, −.439], 
p = .009) and falls without injury (β = −1.955, CI [−3.438, −.473], 
p = .010). Nursing units with higher proportions of missed care re-
lated to ‘adequate patient surveillance’ reported higher frequency 

TA B L E  1  Nurses' characteristics (n = 619).

Variable

All hospitals 
N = 619

Hospital A 
N = 214 Hospital B N = 69

Hospital C 
N = 104

Hospital D 
N = 129

Hospital E 
N = 103

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (years) 33.7 (5.76) 34.4 (4.21) 34.1 (5.35) 34.4 (6.75) 33.3 (7.30) 31.7 (5.23)

Experience (years) 9.2 (4.92) 10.4 (3.63) 9.3 (5.55) 9.4 (5.77) 8.4 (5.75) 7.5 (4.21)

Frequency (%)

Gender

Male 84 (13.6) 53 (24.8) 7 (10.1) 9 (8.7) 11 (8.7) 4 (3.9)

Female 517 (83.5) 152 (71.0) 61 (88.4) 91 (87.5) 89.9 (91.3) 97 (94.2)

Background

Arabic 154 (24.9) 18 (8.4) 40 (58.0) 39 (37.5) 39 (30.2) 18 (17.5)

Non- Arabic 463 (74.8) 195 (91.1) 29 (42.0) 65 (62.5) 89 (69.0) 85 (82.5)

Qualification

Diploma 76 (12.3) 2 (.9) 20 (29.0) 19 (18.3) 27 (20.9) 8 (7.8)

Bachelor or higher 543 (87.7) 212 (99.1) 49 (71.0) 85 (81.7) 102 (79.1) 95 (92.2)

Shift duration

8 h 204 (33.0) 15 (7.0) 12 (17.4) 61 (58.7) 51 (39.5) 65 (63.1)

12 h 402 (64.9) 195 (91.1) 56 (81.2) 40 (38.5) 77 (59.7) 34 (33.0)

Job category

In charge\Head 
nurse

138 (22.3) 63 (29.4) 17 (24.6) 33 (31.7) 13 (10.1) 12 (11.7)

Staff nurse 480 (77.5) 150 (70.1) 52 (75.4) 71 (68.3) 116 (89.9) 91 (88.3)

Job status

Temporary 57 (9.2) 5 (2.3) 6 (8.7) 10 (9.6) 22 (17.1) 14 (13.6)

Permanent 555 (89.7) 207 (96.7) 61 (88.4) 92 (88.5) 107 (82.9) 88 (85.4)

Abbreviation: SD, standard deviation.
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of overall falls (β = 1.709, CI [.599, 2.820], p = .003) and falls without 
injury (β = 1.799, CI [.734, 2.864], p = <.001).

Four of the eight safety attitudes sub- scales and the overall SAQ 
score negatively predicted nurses' perceptions of patient falls with 
injury. Safety climate was the strongest predictor of nurses report-
ing fewer falls with injury (β = −.908, CI [−1.567, −.249], p = .007). 
Hospital, unit and shift quality of care were also negatively associ-
ated with a lower frequency of falls, with shift quality of care being 
the strongest predictor (β = −1.021, CI [−1.807, −.234], p = .011). 
Nursing units with higher numbers of missed care activities also had 
a higher incidence of patient falls with injury (β = 1.019, CI [.343, 
1.694], p = .003). In addition, a higher patient load per nurse was 
positively associated with a higher frequency of falls with injury 
(β = .200, CI [.087, .314], p = <.001).

4.6  |  Association between the rate of patient 
falls, and nurses' perception of the frequency of 
patient falls

GLMs were conducted to examine the association between the two 
sources of patient fall data while controlling for nursing unit type, 
hospital size and nursing experience. The association between the 
incidence of patient falls and nurses' perceptions of the frequency of 
overall falls (β = .164, CI [−.045, 2.590], p = .058), falls without injury 
(β = .163, CI [−.062, 2.620], p = .062) and falls with injury (β = .874, CI 
[−.346, 2.094], p = .160) was not statistically significant (See Table 5). 
The directions of the association between the incidence rate of pa-
tient falls and the three outcomes of nurses' perceptions of fall fre-
quency were positive, indicating higher nurses' perceptions of the 
frequency of falls may likely reflect the actual incidence of patient 
falls.

5  |  DISCUSSION

The study examined the association between nursing unit safety cul-
ture, quality and missed care, nurse staffing levels and patient falls 
collected from two sources. In addition, the study also explored the 
relationship between the two sources of falls; the incidence rate of 
patient falls and nurses' perceptions of the frequency of patient falls. 
The study supports the framework proposed by Donabedian (1988), 
which emphasises the importance of structure, process and out-
comes. Patient outcomes, such as patient falls, are influenced by the 
processes of nursing care, such as safety culture. Specifically, this 
study found that nursing units with a strong safety culture, good 
working conditions and effective collaboration between healthcare 
providers were associated with lower rates of patient falls. There 
was a positive relationship between nurses' perceptions of the fre-
quency of falls, falls with injury, and falls without injury and the in-
cidence rate of falls; however, the association was not statistically 
significant.
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The study found that the rate of patient falls varied significantly 
between nursing units, with a mean falls rate of .25 falls per 1000 
patient days. While this rate is lower than that reported in previous 
research (Bouldin et al., 2013; Toyabe, 2015), there are several pos-
sible reasons why this study found a lower falls rate than the other 
studies. One possible explanation is the study sample. Our study in-
cluded a lower proportion of medical wards, and medical wards are 
known to have a higher falls rate than surgical and critical care units. 
Bouldin et al. (2013) have reported a higher falls rate of 4.03 per 
1000 patient days in medical units compared to 2.76 per 1000 pa-
tient days in surgical units. Under- reporting of falls may also explain 
the low incidence rate of falls in our study. Under- reporting of falls 
is a known issue in healthcare settings and can lead to an underes-
timation of falls rates (Cina- Tschumi et al., 2009; Toyabe, 2015). A 
3- month prevalence study in a university hospital in Saudi Arabia 
reported a falls rate of 2.4% of admitted patients (n = 27 falls) in 
medical and surgical wards (Innab, 2022). The findings of this study 
suggest that patient falls may be under- reported in MOH hospitals 
in Saudi Arabia, which is supported by the nurse perception data 
indicating that some nurses reported falls occurring ‘at least once 
per month’ to ‘daily’ in their wards. To address the under- reporting 
issue, multiple data sources, including real- time observational data, 
may be needed (Toyabe, 2015). Accurate reporting of falls rates and 
developing effective prevention strategies are crucial to improve pa-
tient safety.

The present study contributes to the literature on the rela-
tionship between safety culture and patient falls in nursing units. 
Specifically, the findings suggest that nursing units with a strong 
safety climate, job satisfaction, unit and hospital management sup-
port, working conditions and safety behaviour experienced fewer 
patient falls. Similarly, nursing units with a strong safety climate and 
safety behaviour were associated with lower nurses' perceptions of 
the frequency of falls. However, previous studies have reported in-
consistent findings regarding the association between nursing unit 
safety culture and patient falls (Ausserhofer et al., 2013; Brown & 
Wolosin, 2013; Hessels et al., 2019; Taylor et al., 2012). The discrep-
ancies in the results could be attributed to differences in the settings 
and the sample size of nursing units, the nature of the data and the 
analysis used in their study.

One of the noteworthy findings of the present study is that 
nursing units with strong collaboration between nurses, staff phy-
sicians and pharmacists were associated with fewer falls incidents 
and lower nurses' perceptions of the frequency of falls. Given that 
nurses are the primary providers of hospital care, their perception of 
safety culture is crucial in preventing patient falls. Therefore, better 
collaboration between healthcare providers could play a vital role in 
enhancing patient safety and reducing the incidence of falls in nurs-
ing units.

In this study, nurses' perceptions about quality and missed care 
were found to be associated with the incidence of falls and their per-
ceptions of the frequency of falls. While Nantsupawat et al. (2022) 
did not find a significant association between higher levels of missed 
care and nurse- reported patient falls, our study showed that nursing TA
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units with higher ratings for hospital quality of care and lower lev-
els of missed care were associated with lower incidence of falls and 
reduced nurses' perceptions of the frequency of falls with injury in 
their unit. Furthermore, nursing units with higher levels of missed 
‘adequate patient surveillance’ were associated with higher percent-
ages of nurses reporting falls with and without injury occurring in 
their unit during the last year. A similar study by Ball et al. (2018) 
also reported higher ratings of nursing missed care in nursing units 
with higher incidence rates of falls. These findings suggest missed 
care has a significant impact on patient outcomes, and the reasons 
why nurses left care undone could be related to structural elements, 
such as staffing levels, where nurses handle more patients and are, 
therefore, unable to complete all tasks. Staffing levels have previ-
ously been associated with higher missed care and lower quality of 
care (Nantsupawat et al., 2022).

Nurse staffing has been identified as a crucial factor in reduc-
ing the incidence of patient falls in healthcare facilities. While our 
study did not find a significant relationship between staffing levels 
and patient falls recorded in the administrative data, we observed 
that a higher number of patients per nurse was associated with a 
higher percentage of nurses reporting patient falls with injury had 
occurred ‘at least once per month’ to ‘daily’ in their unit. This finding 
is supported by previous research indicating that an increase in the 
number of nurses is associated with a reduction in falls among hospi-
talised patients (Bowden et al., 2019; Kalisch et al., 2012). However, 
the association between nursing staffing and falls is not always con-
sistent (Griffiths et al., 2016; Shin et al., 2019; Tuinman et al., 2021). 
One possible explanation for this inconsistency is the varied meth-
ods used to measure nurse staffing and patient falls. Nurse staffing 
can be measured using different sources, such as nursing hours per 
patient day, nurses' reported data and hospital administrative data 
(Shin et al., 2019; Twigg et al., 2021). Moreover, the unit type and 
the study setting, such as long- term facilities or acute care hospi-
tals, may also influence the relationship between nurse staffing and 
patient falls.

In this study, there was no statistically significant relationship ob-
served between incidence data and nurses' perceptions of falls fre-
quency. In contrast, a previous study by Cina- Tschumi et al. (2009) 
reported a significant relationship between nurse- estimated falls 
and the incidence rate of falls. The discrepancy between the findings 

may be attributed to differences in the methods and analyses em-
ployed in both studies. Specifically, Cina- Tschumi et al. (2009) used 
the mean of ordinal variables in each unit to examine the correlation, 
while in our study, we used binary variables of falls by dichotomising 
based on whether falls occurred or not in each unit, as recommended 
by previous research (Han et al., 2020; Kakemam et al., 2021; Van 
Bogaert et al., 2014). In addition, Cina- Tschumi et al. (2009) analysed 
the rate of fall for the period of 1 year, while in our study, we used 
4 years of fall data due to the impact of the COVID- 19 pandemic on 
healthcare during the study period.

Despite the lack of a statistically significant association between 
nurses' perceptions of falls frequency and incidence data in our 
study, we found a positive association between the two sources 
of this data. The positive association between the two sources of 
patient falls was supported by the relationship between safety at-
titudes sub- scales, quality of care and falls incidence. Nursing units 
with a strong safety climate, safety behaviour, and high hospital and 
unit quality of care were more likely to have decreased nurses' per-
ceptions of falls frequency and incidence of falls. Therefore, nurses' 
perceptions of the frequency of patient falls may accurately reflect 
the actual incidence of patient falls. Considering the impact of falls 
on patients and the underreporting of falls, further research is 
needed to examine the accuracy of the relationship between nurses' 
perceptions of falls frequency and the incidence of falls.

5.1  |  Limitations

Despite our study's strengths, several limitations have been identi-
fied. This study was a cross- sectional survey; thus, causal relation-
ships cannot be determined. In addition, the sample and setting 
of the study were limited to five MOH hospitals in two regions of 
Saudi Arabia and, therefore, may not be generalisable to other set-
tings or regions. The study used an existing source from the admin-
istrative dataset to gather data on the incidence of patient falls, 
and thus, we do not have any way of quantifying missing data or 
under- reported falls. In addition, no risk adjustments have been 
conducted. However, to the best of our knowledge, this is the first 
study that reported the incidence of falls over a 4- year period in 
Saudi Arabia. Further research should be undertaken to investigate 

All units 
(N = 33 units) ICUs (N = 6 units)

Wards 
(N = 27 units)

Median (IQR) Median (IQR) Median (IQR)

Falls rate (per 1000 IPDs*) .25 (.13– .47) .04 (.00– .09) .28 (.21– .48)

(n = 587 nurses) (n = 266 nurses) (n = 321 nurses)

Nurses reported falls

Overall 10% (2%– 21%) 11% (6%– 14%) 10% (0%– 25%)

With injury 8% (0%– 15%) 8% (6%– 13%) 8% (0%– 17%)

Without injury 10% (0%– 21%) 9% (6%– 15%) 10% (0%– 25%)

Abbreviations: IPDs, inpatient days; IQR, interquartile ranges.

TA B L E  4  Distribution of patient falls 
across nursing units.
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the prevalence of patient falls, such as retrospective chart review, 
in acute care hospitals in Saudi Arabia and explore the barriers to 
reporting falls among nurses.

6  |  CONCLUSION

The current findings provide insight into the complex relationship 
between safety culture, missed care, nursing staffing and patient 
falls in nursing units. The results suggest that nursing units with 
a strong safety climate, working conditions and safety behaviours 
and higher ratings of hospital quality of care are associated with 
a lower incidence rate of falls and reduced nurses' perceptions 
of the frequency of falls in their unit over the last year. Higher 
levels of missed care and increased patient- to- nurse ratios were 
associated with higher nurses' perceptions of the frequency of 
patient falls with injury in their units. Although the positive re-
lationship between nurses' perceptions of falls frequency and 
falls incidence rates was not statistically significant, it highlights 
the potential value of nurses' perceptions in identifying the oc-
currence of patient falls. Future research using longitudinal and 
quasi- experimental designs is needed to establish causal relation-
ships between safety culture factors such as teamwork, staffing 
levels and falls. This will enable healthcare organisations to de-
velop evidence- based interventions to improve patient safety and 
reduce the incidence of falls in healthcare settings.

7  |  RELE VANCE TO CLINIC AL PR AC TICE

The findings of this study have significant implications for clini-
cal practice. Hospitals and healthcare managers can use this in-
formation to improve patient safety and reduce falls incidents. 
Strategies that promote a strong safety climate, working condi-
tions, safety behaviours and collaborations between interdiscipli-
nary team members in nursing units may reduce the incidence of 
patient falls. Nursing units with higher levels of job satisfaction 
and support from both unit and hospital management were more 
likely to record a lower incidence rate of patient falls. Improving 
nurse staffing levels and fostering collaboration between health-
care workers could lead to a reduction in the workload, which in 
turn can alleviate pressure on nursing staff and minimise missed 
care. These measures can ultimately contribute to a safer and 
more effective healthcare environment and improve the quality 
of care for patients.
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