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Abstract 

Background The nursing practice environment is beneficial in curbing implicit rationing of nursing care and adverse 
patient events. However, the underlying mechanisms of these relationships remain unexplored.

Aim To test whether flow at work mediates the relationship between the nursing practice environment, implicit 
rationing of nursing care, and nurse‑assessed adverse patient events.

Methods This cross‑sectional study involved 231 nurses from five hospitals in Port Said, Egypt. The participants com‑
pleted Arabic‑translated versions of the Practice Environment Scale of the Nursing Work Index, the Work‑Related Flow 
Inventory, the Perceived Implicit Rationing of Nursing Care instrument, and the Adverse Patient Events scale. Struc‑
tural equation modeling was used to test the hypothetical model.

Results The favorable nursing practice environment positively predicted nurses’ flow at work (β = 0.64, p < 0.001), 
while inversely predicting implicit rationing of nursing care (β = ‑0.23, p = 0.014) and adverse patient events (β = ‑0.35, 
p < 0.001). Nurses’ flow at work inversely predicted implicit rationing of nursing care (β = ‑0.30, p = 0.002) and adverse 
patient events (β = ‑0.29, p = 0.002). Moreover, nurses’ flow at work acted as a mediator, linking the nursing practice 
environment to the rationing of nursing care and adverse patient events, with 500 bootstrap results for the indirect 
effects (β = ‑0.24, p = 0.001, 95% CI: ‑0.43 to ‑0.09; and β = ‑0.44, p = 0.003, 95% CI: ‑0.79 to ‑0.16, respectively).

Conclusion Nurses working in a favorable nursing practice environment are more likely to experience flow at work, 
limiting implicit rationing of nursing care and adverse patient events.

Implications for nursing management Nursing administrators should strive to create a healthy nursing practice 
environment to foster nurses’ flow and thereby reduce the frequency of implicit rationing of nursing care and adverse 
patient events.
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Introduction
Patient safety and the provision of high-quality nursing 
care are ongoing concerns among nursing scholars and 
practitioners globally. They represent salient issues in 
many healthcare settings [1]. The most commonly used 
indicators to measure the safety and quality of care pro-
vided are implicit rationing of nursing care (IRNC; the 
omission or inability to perform essential nursing tasks) 
and adverse patient events (APE; incidents that lead to 
unintended harm to patients) [2]. IRNC and APE have 
significant negative patient outcomes, including poor 
patient satisfaction, increased length of stay, patient 
safety violations, high morbidity, and mortality rates, and 
patient readmission [3].

Given these negative outcomes, it is essential to limit 
IRNC and APE in healthcare settings [2]. Hence, schol-
ars call for studies to explore factors that may act against 
such phenomena [3, 4]. Prior research has focused on 
studying organizational factors as triggers of IRNC and 
APE, such as inadequate staffing levels [1], leadership 
styles [5, 6], workload [7], nurses’ breaks [8], and work 
environment [9, 10], but to our knowledge, nurse-indi-
vidual factors (i.e., flow at work) have been significantly 
overlooked.

Experiencing flow at work is an essential prerequisite 
for well-being and functioning [11]. However, there is 
scant research on flow among nurses. As an exception, 
Zito et al. studies have shown the role of nurses’ flow in 
decreasing work exhaustion [12, 13], and the study by 
Martínez-Zaragoza et al. affirmed that nurses’ flow could 
enhance their health [14]. This study attempts to over-
come this shortcoming by exploring the link between 
nurses’ flow at work and IRNC and APE.

Although previous studies have indicated the role of 
a positive workplace environment in curbing IRNC and 
APE, the mechanism explaining how the nursing prac-
tice environment is linked to IRNC and APE represents 
a research gap [10, 15]. This study seeks to fill this gap by 
drawing on flow theory [16] and Donabedian’s structure-
process-outcome framework [17], proposing that flow 
at work may act as an intervening mechanism in link-
ing the nursing practice environment to IRNC and APE. 
Therefore, this study aims to test whether flow at work 
mediates the relationship between the nursing practice 
environment, IRNC, and nurse-assessed APE.

Literature review and hypotheses development
Nursing practice environment
The nursing practice environment refers to the work 
conditions that assist or hinder professional nursing 
activities. The benefits of such environments are well-
documented in nursing literature, including improved 

nurses’ sense of coherence [18], job satisfaction, interpro-
fessional collaboration, work effectiveness, and patient 
safety outcomes [10].

Hypothesis 1: nursing practice Environment and Flow 
at Work
Flow at work represents an optimal state of mindfulness 
where individuals are fully engaged and highly conscious 
of their work activities [16]. According to flow theory, 
experiencing flow in the workplace is influenced by the 
active interaction between employees and their environ-
ment. It is also affected by their subjective perception of 
the work environment [16]. In a healthy nursing practice 
environment, nurses have access to supportive leader-
ship, adequate staffing levels, and respectful relationships 
among colleagues, all of which contribute to nurses’ posi-
tive perceptions of their work environment [19]. Moreo-
ver, research has affirmed that job resources are essential 
to nurses’ flow [12]. A healthy nursing practice environ-
ment provides physical, mental, and social resources 
for nurses [20]. Therefore, we propose the following 
hypothesis:

H1. A favorable nursing practice environment is pos-
itively correlated with nurses’ flow at work

Hypothesis 2 and 3: nursing practice environment, IRNC, 
and APE
IRNC is defined as any element of nursing care required 
but not performed or postponed [21]. Limiting IRNC is 
critical for directly curbing adverse patient events (APE), 
such as medication errors, patient falls, and hospital-
acquired infections [1, 3]. Current research suggests that 
the nursing work environment may decrease IRNC and 
APE [9, 10]. Such links could be explained using the 
Person-Environment-Occupation Performance (PEOP) 
model, which signifies the role of environmental factors, 
such as the work environment, in enhancing employee 
performance [22]. In the nursing context, good perfor-
mance is reflected in providing comprehensive care with 
no missed care (i.e., IRNC) or patient incidents (i.e., APE) 
[1]. Therefore, we propose the following hypotheses:

H2. A favorable nursing practice environment is 
inversely correlated with the IRNC.

H3. A favorable nursing practice environment is 
inversely correlated with the APE.

Hypothesis 4 and 5: flow at work, IRNC, and APE
According to Csikszentmihalyi, flow is a condition of 
being deeply involved and absorbed in a task with total 
concentration [16]. Individuals in flow are not distracted, 
have higher engrossment, utilize their skills and energies 
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to the utmost, and are completely focused on their activi-
ties [11]. This enables them to perform optimally [23]. 
Applying this concept to nursing, it is reasonable to argue 
that such a state may enhance nurses’ ability to pro-
vide comprehensive care and remain alert to potential 
patient incidents. Therefore, we propose the following 
hypotheses:

H4. Nurses’ flow at work is inversely correlated with 
IRNC.

H5. Nurses’ flow at work is inversely correlated with 
APE.

Hypothesis 6 and 7: flow at work as a mediator
Drawing on Donabedian’s structure-process-outcome 
framework, enhancing the hospital’s structure can 
improve the work process, leading to better outcomes 
[17]. In this study, structure represents the nursing prac-
tice environment, nurses’ flow represents the work pro-
cess, and the outcomes include IRNC and APE. Previous 
studies have also investigated the nursing practice envi-
ronment as a structural factor [24], flow as the main pro-
cess for effective performance [23], and IRNC and APE 
as outcomes [2]. Therefore, we propose the following 
hypotheses:

H6. Nurses’ flow at work mediates the correlation 
between nursing practice and IRNC.

H7. Nurses’ flow at work mediates the correlation 
between the nursing practice environment and APE.

Figure 1 shows the hypothetical study model.

Methods
Study design
A descriptive cross-sectional study investigated whether 
flow at work mediates the relationship between the nurs-
ing practice environment, IRNC, and nurse-assessed 
APE. The study adhered to the STROBE statement, which 
provides guidelines for reporting observational studies.

Participants
The study involved clinical nurses in oncology, medi-
cal, surgical, or intensive care units across five Universal 
Health Insurance hospitals in Port Said, Egypt. The sam-
ple size was calculated using power analysis for the struc-
tural equation modeling (SEM) method, as proposed by 
a previous study [25]. This method uses the degrees of 
freedom (df ) for the tested model and the subsequent 
equation:

 Where p is the number of observed variances (p = 19) 
and q is the number of free parameters in the tested 
model (q = 43; 5 regression path + 15 factor loading + 22 
error variance + 1 factor variance). With a power of 0.95 
and 𝛼 = 0.01, a sample size of 226 nurses was required for 
this study model with df = 147 to achieve RMSEA = 0.05. 
To account for a 20% attrition rate, 271 nurses were 
recruited through convenience sampling.

Eligible nurses were licensed staff nurses who had 
worked in direct patient care for at least one year on a 
shift basis. Nurses were excluded if they were interns, 
had cognitive or psychological problems, or did not work 
continuously from October 1, 2021, to the data collec-
tion period due to maternity or sick leave. Of the 271 
invited participants, 258 responded, of which 27 were not 

df = p(p+ 1)/2− q = 19(19+ 1)/2− 43 = 147

Fig. 1 The hypothetical study model
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included in the analysis due to missing data. Thus, the 
final sample included 231 nurses, resulting in an 85.24% 
response rate.

Instruments
Data were collected using a five-section questionnaire 
consisting of the Introductory Information Form, the 
Practice Environment Scale of the Nursing Work Index 
(PES-NWI), the WOrk-reLated Flow Inventory (WOLF), 
the Perceived Implicit Rationing of Nursing Care 
(PIRNCA) instrument, and the Adverse Patient Events 
(APE) scale.

As the measures were initially constructed in English, 
Arabic versions were created using the translation-back-
translation protocol [26]. Initially, two English professors 
independently translated the scales from English to Ara-
bic. Subsequently, these translators collaborated with the 
primary author to resolve any discrepancies and create 
an initial Arabic draft. This draft was then back-trans-
lated into English by a certified translator. Afterward, the 
authors, along with the three translators involved in both 
the forward and back translations, compared the trans-
lated and back-translated versions with the original scales 
to produce a consolidated Arabic version. Following this, 
a panel of five experts, which included two nursing pro-
fessors, one nursing director, and two ward nurses with 
master’s degrees in nursing, reviewed the translated ver-
sion alongside the original to ensure equivalence of terms 
and verify that the language was clear and straightfor-
ward. Some words were modified to better suit the con-
text of Egyptian nurses. Finally, the Arabic version of the 
scales underwent pre-testing with 27 nurses to ensure its 
clarity, applicability, and comprehensibility before con-
ducting the main study.

The Introductory Information Form included demo-
graphic questions asked participants about their age, 
gender, marital status, education, unit specialty, and years 
of experience in nursing and the present unit.

The PES-NWI [19] was used to operationalize the 
nursing practice environment. The PES-NWI contained 
31 items grouped into five dimensions: participation in 
hospital affairs (9 items), nursing foundations for quality 
of care (10 items), nurse manager ability, leadership, and 
support of nurses (5 items), staffing and resource ade-
quacy (4 items), and collegial nurse-physician relations 
(3 items). Responses were rated on a 4-point Likert scale 
(1 = completely disagree; 4 = completely agree). A higher 
score indicates a more favorable nursing practice envi-
ronment. In the original study, Cronbach’s alpha for the 
five dimensions ranged from 0.71 to 0.84.

The WOLF [27] was used to gauge nurses’ flow lev-
els at work. The WOLF contained 13 items grouped 
into three dimensions: absorption (4 items), work 

enjoyment (4 items), and intrinsic work motivation (5 
items). Responses were rated on a 7-point Likert scale 
(1 = never; 7 = always). Higher scores indicate greater 
flow at work. In the original study, Cronbach’s alpha for 
the three dimensions ranged from 0.75 to 0.90.

The PIRNCA instrument [4] was used to gauge nurs-
ing care rationing. PIRNCA consisted of 31 items cov-
ering six nursing activities: assistance with physical care 
(8 items), the implementation of the prescribed treat-
ment plans (6 items), emotional support and teaching 
(3 items), surveillance/vigilance (7 items), coordination 
of care and discharge planning (3 items), and docu-
mentation (4 items). Participants rated the frequency 
of each of the 31 nursing care activities not performed 
during the past seven working shifts using a 4-point 
Likert scale (1 = rarely; 4 = always). An additional “non-
applicable = 0” option was included for activities not 
assigned to a particular unit. The total mean score was 
estimated by computing the average scores for items 
answered between 1 and 4 and treating “nonapplica-
ble” as missing values [28]. A higher score represents 
a higher level of implicit nursing care rationing. In the 
original study, Cronbach’s alpha was 0.97.

The APE Scale [29] was used to evaluate nurse-
assessed adverse patient events. APE measured five 
negative patient events: (1) patient and family com-
plaints, (2) verbal abuse, (3) patient falls, (4) hospital-
related infections, and (5) medication administration 
errors. To capture an adequate account of these rela-
tively infrequent events, nurses were asked to report 
the frequency of each event during their shifts over 
the past year using a 7-point Likert scale (0 = never; 
6 = daily). A higher score represents a greater frequency 
of adverse patient events assessed by nurses. The 
APE Scale is a valid and reliable measure extensively 
employed in nursing research [6, 29–31]. In the original 
study, Cronbach’s alpha was 0.75.

Pre‑study
The study questionnaire was initially pretested with a 
convenience sample of 27 nurses not included in the 
main study. Subsequent to filling out the questionnaire, 
the nurses were interviewed to evaluate its clarity, appli-
cability, and comprehensibility. The nurses confirmed 
that the questionnaire items were clear and easily under-
stood. The average time to answer the questionnaire was 
15 min. Furthermore, the psychometric properties were 
evaluated, affirming the validity and reliability of the 
Arabic-translated scales. In this pre-study phase, Cron-
bach’s alpha values were 0.94 for the PES-NWI, 0.92 for 
the WOLF, 0.93 for the PIRNCA instrument, and 0.87 for 
the APE scale.
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Data collection
Data were collected between October and December 
2022. Firstly, the researchers sent an introductory let-
ter and a copy of the study questionnaire to the man-
agers of the five participating hospitals for review and 
approval. After gaining initial approval, the research-
ers contacted the head nurses of each unit to provide 
them with background about the study and facilitate 
the nurses’ recruitment and data collection processes. 
Upon getting the head nurses’ approval, potential par-
ticipants were informed about the study and requested 
an informed consent. The researchers personally 
delivered the questionnaire to participants in their 
unit, enclosed in a brown envelope. The question-
naire commenced with a description of the study and 
assured confidentiality, voluntary participation, and 
the academic purpose of the study. Participants were 
instructed to seal the answered questionnaire in an 
envelope and send it back to the researchers within one 
week. Further, within this week, we remind nurses once 
to complete the questionnaire. Additionally, within 
this week, we reminded nurses once to complete the 
questionnaire.

Statistical analysis
The data were analyzed using IBM SPSS version 28.0 
and AMOS version 24.0. Variables were screened for 
missing values; cases with up to 10% missing data were 
imputed by mean scores, and cases exceeding 10% were 
deleted listwise [32]. Descriptive statistics were com-
puted to summarize sample demographics and study 
variables. The correlation between the study variables 
was tested using Pearson’s correlation analysis. The valid-
ity and reliability of the study model were assessed. The 
proposed model was evaluated by SEM with 5000 boot-
strapping resamples at a 95% confidence interval. The 
goodness-of-fit statistics were tested against the follow-
ing parameters: the ratio of the chi-square to degrees of 
freedom (χ2/df ) ≤ 3.00, the Incremental Fit Index (IFI), 
Tucker Lewis Index (TLI), the Comparative Fit Index 
(CFI) ≥ 0.90, and the root-mean-square error of approxi-
mation (RMSEA) ≤ 0.08 [33]. Statistical significance was 
specified at a 5% significance level.

Results
Sample demographics
Most participants were female (72.7%), with a mean 
age of 32.48 years (SD: 8.15). Of the participants, 48.9% 
were married, 36.3% held a bachelor’s degree in nursing, 
and 35.5% worked in an intensive care unit. On average, 
the participants had spent 11.90 years (SD: 7.91) in the 

nursing profession and 4.61 years (SD: 2.95) in their cur-
rent working unit (Table 1).

Common method variance (CMV)
The study data were cross-sectional and self-reported, 
making them vulnerable to CMV. To ensure the data 
were free from contamination by CMV, we conducted a 
pre-study consultation with relevant experts to guaran-
tee the clarity and comprehensibility of the scale items. 
Additionally, participants were assured in the cover let-
ter that their names were not required to eliminate their 
suspicion of factually answering questionnaires [34]. Fur-
thermore, we statistically examined CMV presence in the 
data using Harman’s single-factor test. Results showed 
that the single factor explained 32.18% of the variance, 
below the acceptable 50% value [35], indicating that the 
study data had no CMV risk.

Measurement model
Confirmatory factor analysis (CFA) was performed to 
confirm the distinctness of the study constructs. As pre-
sented in Table  2, the four-factor model (i.e., nursing 
practice environment, flow at work, IRNC, and APE) had 
a better fit to the data (χ2 = 320.43, df = 146, χ2/df = 2.19, 
IFI = 0.95, TLI = 0.94, CFI = 0.95, RMSEA = 0.072) than 
all of the other models, confirming the distinctness of the 
four constructs.

Table 1 Sample demographics (N = 231)

Characteristic Category no Percent Mean (SD) Range

Age (years) < 30 97 42 32.48 (8.15) 20–55

30–45 89 38.5

> 45 45 19.5

Sex Male 63 27.3

Female 168 72.7

Marital status Single 94 40.7

Married 113 48.9

Divorced 15 6.5

Widowed 9 3.9

Education Diploma 69 29.9

Associate 64 27.7

Bachelor 84 36.3

Postgraduate 14 6.1

Unit Medical 76 32.9

Surgical 46 19.9

Oncology 27 11.7

Intensive care 82 35.5

Years in the profes‑
sion

≤10 112 48.5 11.90 (7.91) 1–31

> 10 119 51.5

Years in the work‑
ing unit

≤ 5 143 61.9 4.61 (2.95) 1–12

> 5 88 38.1
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Validity and reliability
The validity of the translated scales was assessed in 
terms of content, convergent, and discriminant valid-
ity. To evaluate content validity, five nursing professors 
rated each item on a 4-point Likert scale, ranging from 1 
(not relevant) to 4 (highly relevant). An item-level Con-
tent Validity Index (I-CVI) ≥ 0.78 and a scale-level CVI/
average (S-CVI/Ave) ≥ 0.90 were considered satisfactory 
for content validity [36]. The I-CVI scores ranged from 
0.95 to 1.00 for the PES-NWI, 0.97 to 1.00 for the WOLF, 
0.95 to 1.00 for the PIRNCA instrument, and 0.96 to 1.00 
for the APE scale. The S-CVI/Ave was 0.96 for the PES-
NWI, 0.98 for the WOLF, 0.97 for the PIRNCA instru-
ment, and 0.97 for the APE scale.

Convergent validity was checked, as recommended 
by Hair et al., through the following: (1) factor loadings, 
which are required to be significant with values above 0.5; 
(2) construct reliability (CR), which should be above 0.7; 
and (3) average variance extracted (AVE), which needs to 
be above 0.5 [32]. As presented in Table 3, all factor load-
ings were significant and ranged from 0.66 to 0.95. The 
values of CR ranged from 0.86 to 0.97, and the values of 
AVE ranged from 0.66 to 0.86, providing evidence of the 
convergent validity of the study variables.

Discriminant validity was evaluated by two methods. 
First, Fornell and Larcker’s method recommended that 
the square roots of the AVE values be higher than the 
values of the inter-construct correlations and that the 
AVE be higher than the MSV [37], both of which were 
fulfilled. Second, Henseler et al. method required HTMT 

values below 0.85 [38], which were also fulfilled (Table 3). 
Additionally, the reliability of the study constructs was 
assessed through Cronbach’s alpha, which ranged from 
0.91 to 0.97, surpassing the benchmark level of 0.7 [39].

Preliminary analysis
In this study, the mean (SD) of the nursing practice envi-
ronment and IRNC were 2.67 (0.54) and 1.82 (0.77), 
respectively, on a maximum mean score of 4. Moreo-
ver, the mean (SD) of flow and APE were 4.39 (1.14) and 
2.89 (1.35), respectively, on a maximum mean score of 
7. The favorable nursing practice environment was posi-
tively correlated with nurses’ flow (r = 0.55, p < 0.001, 
large effect size) and inversely correlated with IRNC 
(r = -0.38, p < 0.001, medium effect size) and APE (r = 
-0.48, p < 0.001, medium effect size). Additionally, nurses’ 
flow was inversely related to IRNC (r = -0.39, p < 0.001, 
medium effect size) and APE (r = -0.49, p < 0.001, 
medium effect size), while IRNC was positively corre-
lated with APE (r = 0.37, p < 0.001, medium effect size; 
Table 3).

A stepwise multiple regression analysis was conducted 
to investigate the dimensions of the PES-NWI that pre-
dict flow at work. Among the five dimensions assessed, 
three dimensions (participation in hospital affairs, nurs-
ing foundations for quality of care, and nurse man-
ager support) were identified as significant predictors 
(F = 34.84, p < 0.001). Furthermore, the regression coeffi-
cients indicated that nurse manager support had the most 
pronounced impact on nurses’ flow at work, followed by 

Table 2 Measurement model (N = 231)

APE Adverse patient events, FW Flow at work, IRNC Implicit rationing of nursing care, NPE Nursing practice environment

Model χ2 df χ2 /df IFI TLI CFI RMSEA

Hypothesized four‑factor model 320.43 146 2.19 0.95 0.94 0.95 0.072

Three‑factor model (NPE and FW combined) 448.57 149 3.01 0.91 0.89 0.91 0.093

Two‑factor model (NPE and FW combined, IRNC 
and APE combined)

1154.58 151 7.65 0.69 0.65 0.69 0.170

One factor model (all combined) 1674.67 152 11.02 0.54 0.48 0.53 0.209

Table 3 Descriptive statistics, measurement validation and correlations of studied variables (N = 231)

APE Adverse patient events, AVE Average variance extracted, CR Composite reliability, SD Standard deviation, FW Flow at work, IRNC Implicit rationing of nursing care, 
MSV Maximum shared variance, NPE Nursing practice environment

Bold diagonals in parentheses represent the square root of AVE, while italicized values above diagonal elements are the HTMT ratios

*** means p < 0.001

Variable Mean (SD) α Factors loading CR AVE MSV 1 2 3 4

1. NPE 2.67 (0.54) 0.95 0.66–0.94 0.91 0.67 0.41 (0.82) 0.591 0.419 0.526

2. FW 4.39 (1.14) 0.92 0.73–0.95 0.86 0.66 0.40 0.55*** (0.81) 0.421 0.501

3. IRNC 1.82 (0.77) 0.97 0.72–0.91 0.97 0.86 0.19 ‑0.38*** ‑0.39*** (0.93) 0.400

4. APE 2.89 (1.35) 0.91 0.74–0.89 0.92 0.68 0.28 ‑0.48*** ‑0.49*** 0.37*** (0.82)
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participation in hospital affairs and nursing foundations 
for quality of care (β = 0.277, 0.201, and 0.172, respec-
tively; please refer to Table 4 for more details).

Hypotheses testing
The hypothesized model was tested using SEM, and 
the results showed a good fit (χ2 = 324.29, df = 147, 
χ2/df = 2.21, IFI = 0.95, TLI = 0.94, CFI = 0.95, 
RMSEA = 0.072). The favorable nursing practice envi-
ronment significantly and positively predicted nurses’ 
flow (β = 0.64, p < 0.001) and inversely predicted IRNC (β 
= -0.23, p = 0.014) and APE (β = -0.35, p < 0 0.001), sup-
porting H1, H2, and H3, respectively. Moreover, nurses’ 
flow significantly and inversely predicted IRNC (β = 
-0.30, p = 0.002) and APE (β = -0.29, p = 0.002), confirm-
ing H4 and H5, respectively. Furthermore, the 5000 boot-
strap results demonstrated a significant indirect effect 
from the favorable nursing practice environment on 
IRNC (β = -0.24, p = 0.001, 95% CI: -0.43/-0.09) and APE 
(β = -0.44, p = 0.003; 95% CI: -0.79/-0.16) through nurses’ 
flow, supporting H6 and H7. The model explained 41% 
of the variance in nurses’ flow, 23% in IRNC, and 34% in 
APE (Fig. 2; Table 5).

Discussion
This study investigated the impact of the nursing prac-
tice environment on nurses’ experience of flow at work, 
IRNC, and APE. Furthermore, it explored the mediating 
role of flow at work in the relationship between the nurs-
ing practice environment, IRNC, and APE. Overall, the 
study findings confirmed the hypothesized model.

Nursing practice environment and flow at work
As hypothesized, the study findings revealed that a 
favorable nursing practice environment significantly 
affects nurses’ flow (H1). This indicates that chaotic or 
poor work environments could deprive nurses of flow. A 
healthy work environment gives nurses the energy and 
vigor to carry out their duties and build resources [40]. 
Nurses with high personal resources typically exhibit 
flow [13]. This finding is consistent with studies dem-
onstrating that positive work conditions and practices 

stimulate flow [11, 41]. However, this result contradicts 
Nielsen and Cleal, who argued that job characteristics do 
not predict the flow. Further research is needed to settle 
this controversy [42].

Nursing practice environment, IRNC, and APE
Similar to earlier reports, the study findings demon-
strated that a favorable nursing practice environment is 
inversely related to IRNC (H2) and APE (H3) [10, 15]. 
These results confirmed that building a healthy work 
environment catalyzes nurses to deliver effective and 
safe nursing care [9]. Meeting patient nursing care and 
ensuring patient safety are ongoing challenges for nurs-
ing practitioners and healthcare settings worldwide [7, 
15]. The findings of this study can guide nurse manag-
ers to meet this challenge by promoting a supportive 
environment.

Flow at work, IRNC, and APE
Our study revealed a novel finding: nurses in flow have 
a significant inverse effect on IRNC (H4) and APE (H5). 
Flow decreases nurses’ work exhaustion [13], invigorates 
their consciousness, and immerses them in their daily 
work activities [42], which may reduce errors at work. 
The current findings support earlier reports that flow is 
associated with positive job outcomes [43] and optimal 
job performance [44]. To the best of our knowledge, no 
study has related nurses’ flow at work to IRNC and APE, 
thus contributing new knowledge to limited studies on 
nurses’ flow.

Flow at work as a mediator
As hypothesized, the study results confirmed that flow 
at work plays a mediating role in linking the nursing 
practice environment to IRNC (H6) and APE (H7). This 
is a significant finding as it answers the scholarly call 
to determine how the nursing practice environment 
relates to IRNC and APE. Specifically, nurses who prac-
tice in a positive work environment experience more 
workflow, reducing IRNC and APE. These findings 
align with Donabedian’s structure-process-outcome 
framework [17]. Additionally, our results align with 

Table 4 Results of a stepwise multiple linear regression analysis predicting flow at work of the studied nurses (N = 231)

NFCA Nursing foundations for quality of care, NMS Nurse manager support, NPHA Participation in hospital affairs

F = 34.84; p < 0.001

Predicators B SE (B) β t P value 95% CI
Lower/Upper

Constant 1.217 0.330 3.684 < 0.001 0.566/1.867

NMS 0.459 0.122 0.277 3.763 < 0.001 0.219/0.699

NPHA 0.378 0.142 0.201 2.663 0.008 0.098/0.658

NFCA 0.351 0.159 0.172 2.214 0.028 0.039/0.664
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the previous finding that work characteristics could 
enhance individuals’ flow at work, resulting in higher 
job performance [23].

Finally, our results indicate that the study model 
accounts for 23% of the variance in IRNC. This find-
ing suggests that the model does not capture the full 

Fig. 2 The tested model. APC: assistance with physical care; CCDP: coordination of care and discharge planning; CN‑PR: collegial nurse‑physician 
relations; DOC: documentation; EST: emotional support and teaching; IPTP: implementation of the prescribed treatment plan; NFCA: nursing 
foundations for quality of care; NMS: nurse manager support; NPHA: participation in hospital affairs; S/RA: staffing and resource adequacy; SUR: 
surveillance

Table 5 Estimates from the structural analysis (N = 231)

Standardized coefficients are reported

APE Adverse patient events, BC Bias‑corrected, CI Confidence interval, IRNC Implicit rationing of nursing care, S.E Standard error

Effect β S.E t P BC 95% CI
Lower/Upper

Direct effect
 Nursing practice environment to flow at work 0.64 0.13 7.01 < 0.001 0.52/0.75

 Nursing practice environment to IRNC ‑0.23 0.12 ‑2.47 0.014 ‑0.42/‑0.04

 Nursing practice environment to APE ‑0.35 0.22 ‑3.79 < 0.001 ‑0.52/‑0.18

 Flow at work to IRNC ‑0.30 0.83 ‑3.04 0.002 ‑0.47/‑0.12

 Flow at work to APE ‑0.29 0.16 ‑3.03 0.002 ‑0.47/‑0.09

Indirect effect
 Practice environment → flow → IRNC ‑0.24 0.001 ‑0.43 /‑0.09

 Practice environment → flow → APE ‑0.44 0.003 ‑0.79 /‑0.16
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spectrum of factors influencing IRNC. IRNC is influ-
enced by a range of elements within healthcare environ-
ments. Previous studies have highlighted the importance 
of nurse-to-patient ratios and the hours nurses work [45], 
in addition to the impact of nurses’ skill mix and work-
load [46]. The significance of nursing staff dynamics has 
also been emphasized [47]. Recently, focus has shifted 
towards examining the role of educational levels among 
nursing staff [48]. In light of these findings, it becomes 
imperative for nursing managers to implement a com-
prehensive approach in clinical settings, one that incor-
porates these varied and significant factors, to effectively 
address IRNC.

Limitations
This study has several limitations worth noting. First, 
the study design was cross-sectional, which limited the 
ability to establish causality. To identify causality, longi-
tudinal research is necessary. Second, self-report meas-
ures were used to collect data related to variables such as 
IRNC and APE. Self-report measures have biases, such as 
social desirability bias. Although the CMV test showed 
no evidence of social desirability bias, it is important 
to acknowledge that data collected through self-report 
methods are inherently prone to such biases. Therefore, 
future studies should consider using more robust data 
collection methods, such as direct observation or chart 
review. Moreover, the data collection in this study was 
limited to a single individual for all variables. Thus, future 
studies should incorporate multi-level data sources to 
achieve a more comprehensive understanding of the phe-
nomena under investigation.

Additionally, the study was conducted in five hospitals 
in a single city in Egypt, which might limit the general-
izability of the findings to other regions or settings. To 
enhance the study’s results, future studies should expand 
the scope of data collection to include multiple regions 
and settings.

Finally, this study was not comprehensive enough to 
test other mechanisms that may explain how the nurs-
ing practice environment predicts low IRNC and APE. 
Future research should examine other mechanisms, 
such as knowledge sharing, psychological ownership, or 
work engagement, which might explain the relationships 
between the nursing practice environment, the IRNC, 
and the APE more comprehensively.

Implications
This study contributes to the nursing literature. Firstly, it 
adds theoretical value to the existing knowledge of IRNC 
and APE. Secondly, the study broadens the limited pre-
vious studies on nurses’ flow at work. Thirdly, the study 
addresses a research gap concerning the mediating effect 

of nurses’ flow at work on the relationship between the 
nursing practice environment and IRNC and APE. More-
over, to our knowledge, this study is the first to integrate 
these four constructs into a single structural model.

Furthermore, the study findings have practical impli-
cations for nursing management practices. The results 
confirm that a favorable nursing practice environment 
can enhance nurses’ flow and limit IRNC and APE. 
Therefore, nurse administrators should cultivate a bet-
ter nursing practice environment by providing adequate 
resources and staffing, adopting supportive leadership 
styles, allowing nurses to participate in hospital affairs, 
and supporting collegial interactions among healthcare 
teams. Secondly, the study demonstrates that nurses’ flow 
at work not only curbs IRNC and APE but also serves 
as a mechanism that mediates the effects of the nurs-
ing practice environment on these outcomes. Hence, 
nurse administrators should apply interventions to fos-
ter nurses’ flow at work to improve their well-being and 
reduce the negative impact of IRNC and APE.

Conclusion
The study examined the occurrence of IRNC and APE 
from the lens of the nursing practice environment, using 
nurses’ flow at work as a mediator. The study results indi-
cate that a favorable nursing practice environment can 
promote nurses’ flow at work and limit the occurrence of 
IRNC and APE. Additionally, the study findings support 
the notion that nurses’ flow at work serves as a mediator, 
linking the nursing practice environment to IRNC and 
APE.
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