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Abstract
Purpose Minimizing delays in delivering nursing care is paramount for enhancing the overall quality of care. 
Certain bottleneck variables restrict the workflow of nurses, resulting in extended shift times. This study is designed 
to pinpoint and analyze the principal factors contributing to bottleneck issues in nursing workflow, to direct 
improvement endeavors. This study seeks to provide insights into the key variables contributing to nurses’ extended 
shift times, with the ultimate goal of prioritizing efforts for improvement.

Methods A descriptive multicenter cross-sectional study was conducted. A scale was developed for this study by the 
authors after conducting a literature review, subsequently validated, and its reliability was assessed.

Results Among the 31 bottleneck variables, 29 were retained under three persistent bottleneck factors: (1) Nurse 
staffing— This pertains to the availability of sufficient nursing staff at all times across the continuum of care; (2) 
Working environment and quality of care—This refers to the availability of necessary skills and resources for nurses 
to perform their duties effectively and; (3) Medical devices— This factor concerns the availability of fully functional 
medical devices required for providing care.

Conclusion Efforts aimed at enhancing the overall healthcare system should concentrate on addressing persistent 
bottleneck factors. This may involve the implementation of a healthcare workforce management system, the 
establishment of standards for a conducive and supportive working environment, and the utilization of a standardized 
system for the management of medical equipment. The outcomes of this study can be utilized by nurses and 
policymakers to devise comprehensive strategies for improvement.
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Introduction
In the Kingdom of Saudi Arabia (KSA), the nursing work-
force is the largest population group in the healthcare 
system, with a total of 184,565 registered nurses cur-
rently working in Ministry of Health (MOH) institutions 
[1]. The nursing workforce plays a crucial role in nearly 
every aspect of health services and serves as a driver for 
care improvement [2]. However, the increasing demand 
for healthcare services has disrupted the efficiency of 
the healthcare system [3]. This disruption has visibly 
impacted the efficiency of nursing workflow, leading to 
delays in providing certain patient care activities [4]. 
Consequently, it has contributed to the development of 
critical but avoidable complications [5]. There are finan-
cial implications as well; taking care of critical patients 
requires more nursing resources, increasing costs to the 
healthcare system [6].

Workflow efficiency refers to the measurement of 
resources, especially time, spent by a nurse to complete 
a regularly recurring task during a shift [4]. Nurses are 
facing the challenge of efficiently delivering higher-
quality care without delay and at stable cost [5]. How-
ever, current management approaches have often relied 
on increasing capacity without a thorough analysis of 
optimizing existing resources, which could potentially 
exacerbate the situation [7]. Healthcare researchers have 
advocated for the adoption of management philosophies 
in the nursing care context to enhance patient care deliv-
ery [5]. Of these management philosophies, “the Theory 
of Constraints (TOC)”. TOC was developed and intro-
duced in 1984 by Dr. Eliyahu Goldratt [7] to address 
manufacturing and production performance and per-
ceived organization as a system consisting of multiple 
interacting resources [7]. These interdependent resources 
collaborate to achieve the organization’s goal.

The TOC suggests that every system has at least one 
resource that restricts the capability of the entire system 
(known as the constraint), and managing this constraint 
will ultimately determine the performance of the entire 
system. In hospitals, nursing constraints that hinder the 
flow of nursing activities can be either physical or non-
physical. Physical constraints include bottlenecks in 
care processes, such as a limited workload capacity for a 
nurse. Non-physical constraints refer to noncompliance 
with rules, regulations, or policies.

Bottlenecks in general refer to resources with insuf-
ficient capacity to meet demand [8]. In essence, they 
restrict or slow down the care process, causing ineffi-
ciency [9]. A typical example of a bottleneck is the refer-
ral requests. In a busy hospital ward, referral requests 
can become a bottleneck, if nurses receive more referral 
requests for patients than they can process within their 
maximum capacity, particularly during peak hours. Such 
bottlenecks are likely to cause delays across the entire 

activities. Other common bottlenecks include waiting 
for medication request approvals from physicians. These 
scenarios can disrupt the overall workflow efficiency of 
nurses. Since most healthcare policymakers may be unfa-
miliar with the TOC, the next section provides a brief 
description of the bottlenecks related to TOC.

Theory of constraints—TOC
The TOC focuses on delivering timely, excellent, and 
effective care. In the nursing work context, its primary 
goal is to increase the number of nursing activities com-
pleted on time while maintaining control over expenses. 
To gain a deeper understanding of bottlenecks related to 
TOC, let’s illustrate this with an example from Al-Moteri 
et al. [4]. In 2023, a multi-phase, multi-center quality 
improvement project was conducted in the Taif region 
of Saudi Arabia. The ultimate goal of the project was to 
enhance patient care outcomes from the perspective of 
nursing productivity. The first phase aimed at determin-
ing the time taken by nurses to complete various activi-
ties during their entire shifts [3]. This study is the second 
phase of this multi-phase, multi-center quality improve-
ment project. The first phase study revealed that nurses 
were able to complete only 85% of all shift activities, leav-
ing 15% unfinished (Fig.  1). On average, nurses stayed 
an additional 73  min beyond the end of their shift to 
complete the remaining necessary tasks. In Al-Moteri et 
al. [4] the nurses’ work was delayed and hampered by a 
buildup of tasks caused by new admissions, lengthy doc-
tor rounds, etc. In their study [4], the new admissions 
were, as an example, the bottleneck in the nursing work-
flow. However, it could be argued the tasks that nurses 
are expected to complete can vary significantly every day 
based on patient needs and emerging activities during a 
shift. This unpredictability can create complexity in the 
flow of nursing activities, and finding a permanent reso-
lution to bottlenecks is difficult, if not impossible.

According to the TOC, there are two main types of 
bottlenecks, temporary and persistent [10]. Short-term 
bottlenecks are usually unexpected and result from tem-
porary factors. One common example is a sudden change 
in a patient’s medical condition. Coming across a sud-
den decline in a patient’s status is not an everyday event, 
and it can have varying effects on the nurse’s workflow. 
Meanwhile, persistent bottlenecks are ongoing issues 
that seriously affect the flow of nursing activities, caus-
ing dissatisfaction for both nurses and patients, as well as 
reduced process efficiency over time. Additionally, they 
can lead to more temporary bottlenecks and worsen their 
impact [4]. A typical example is the shortage of staff.

Since persistent bottlenecking leads to a decline in 
nurses’ capacity and more temporary bottlenecks, man-
aging these bottlenecks is key to increasing nurses’ work 
efficiency. The best way to manage bottlenecks is first to 
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conduct a thorough investigation to identify bottlenecks 
that may affect nurses’ work efficiency, particularly if the 
healthcare institution aims to provide efficient health-
care services. Given the complexity of identifying bottle-
necks, this necessitates the utilization of the bottleneck 
detection analysis technique, as outlined by Bemthuis 
et al. [11]. This multi-center study aims to address the 
existing knowledge gap through the specific identifica-
tion and analysis of bottlenecks within the nursing work-
flow. Through this approach, the study seeks to provide 
insights into the key variables contributing to nurses’ 
extended shift times, with the ultimate goal of prioritiz-
ing efforts for improvement.

Methods
Design
This descriptive multicenter cross-sectional study was 
conducted between October 2023 and November 2023 
in the Taif region of Saudi Arabia. A bottleneck vari-
able assessment method was used and included a com-
bination of techniques to identify problems that occur 
and impact nursing workflow efficiency. The following 
includes a step-by-step procedure [6]:

Step 1 Obtain variables from the nursing literature.
Step 2 Design a structured questionnaire using vari-
ables obtained from Step 1.
Step 3 Determine sample size.
Step 4 Distribute the questionnaire online.
Step 5 Data analysis.
Step 6 Conduct PCA.
Step 7 Identify bottleneck variables to devise and 
prioritize improvement actions.

Setting
Every government hospital in the Taif region was invited 
to participate in the current study. Four large government 
hospitals agreed to participate, collectively having a total 
of 1,903 beds and serving around 709,000 people. Once 
the ethical approval was obtained, permission from the 
participating hospitals was requested.

Step 1 Obtain variables from the nursing literature
An initial literature review was conducted to identify bot-
tleneck variables affecting nursing workflow by screen-
ing all empirical evidence published in peer-reviewed, 
scientific journals from 2000 to 2023. Forty bottleneck 
variables affecting nursing workflow were identified and 
statements of the data collection tool were constructed 
accordingly (see Fig. 2).

Step 2 design a structured questionnaire using variables 
obtained from step 1
First: The content validity index (CVI) of the current 
study data collection tool was evaluated by five sub-
ject matter experts (SMEs) possessing a minimum of 
10 years of work experience in nursing administration. 
According to Shrotryia and Dhanda [12] assessing CVI 
requires assessing the relevancy of each item (I-CVI) 
and the overall scale (S-CVI). In this regard, SMEs were 
instructed to independently rate their opinion regard-
ing the relevancy of the items by answering the following 
question: to what extent is item (X) perceived as a chal-
lenge that may restrict the workflow of nurses, resulting 
in extended shift times? SMEs were instructed to rate 
the 40 initial items using a 4-point Likert scale in which: 
1 = not at all, 2 = slightly, 3 = moderately, and 4 = highly. A 
four-point scale was selected to avoid a neutral opinion. 
The I-CVI was then assessed by calculating the number 
of SMEs who rated the item as moderate = 3 or high = 4 

Fig. 1 Bottleneck in nursing workflow
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and divided by the total number of SMEs [13]. The I-CVI 
for all the items on the scale ranged from 0.72 to 1. 
According to Lynn [14], any item scored below 0.78 can 
be eliminated. Nine items scored below 0.78 and were 
omitted. Thirty-one items were then tested for the S-CVI 
and were 0.85 [13], indicating high content validity for 
the overall instrument. Thirty-one items were included in 
the semi-final version.

Second: Before commencing the data collection pro-
cess, a pilot study was carried out. Participants for the 
pilot study were recruited from the general medical and 
surgical units of one of the largest hospitals in the Taif 
region. The original plan was to recruit 40 participants. 
However, due to administrative issues, only 25 eligible 
participants were recruited. They were asked to evalu-
ate the clarity of the scale items and the reliability of the 
entire scale using a 5-point Likert scale, ranging from 
“always” to “never.” These participants were informed 
to read the scale items loudly and briefly explain their 
understanding of each. Thus, the authors were able to 
determine if participants had difficulty understand-
ing or if there were discrepancies in understanding and 
then modified the items accordingly. The pilot study was 
then conducted and the results showed a robust 𝛼 coef-
ficient of 0.956 for the whole scale based on participants’ 
responses, indicating that the items effectively measure 

the underlying construct of bottleneck factors among 
respondents.

Third: The final questionnaire (31 items) was supple-
mented with additional items to assess the demographic 
data such as age, gender, qualifications, and work experi-
ence of the participants (Please see supplemented file).

Step 3 determine sample size
The representative sample size of the nursing population 
was determined using Thompson’s [15] formula:

 
n =

N × p(1 − p)
[N − 1 × (d2 ÷ z2) + p(1 − p)]

Where:
N: Population size = 2460.
Z: Confidence level = 0.95.
d: Error proportion (0.05).
p: probability (50%).
n: sample size = 332.3884692.
Out of the 2460 nurses working in the four governmen-

tal hospitals, 334 nurses were considered appropriate for 
the study when population distributions were normal.

Fig. 2 Search of literature for bottleneck variables
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Step 4 distribute the questionnaire online
The final version of the scale was distributed to all nurses 
in the participating hospitals via an online Google Form, 
facilitated by their respective administration offices. 
Participants in the pilot study were excluded. Before 
accessing the Google Form, participants were required 
to review an explanatory statement and a consent state-
ment. The online survey became accessible after partici-
pants confirmed that they had read and understood the 
consent statement:

“I certify that I did not participate in the pilot study. 
By clicking the “Next” button to enter the survey, I 
indicate my willingness to voluntarily participate in 
this study”.

Participants were assured that the online survey is anon-
ymous, and no personally identifiable information is to 
be collected. The information they choose to provide in 
this study cannot be linked back to them.

A total of 570 nurses engaged in and completed the 
survey for the present study. To ensure diversity among 
participants, a follow-up email was sent to all department 
heads in the four hospitals, requesting them to encourage 
nurse participation. In the current study, the participants 
were distributed as follows: 38% (n = 216) were from gen-
eral medical and surgical units, 5% (n = 28) were from 
the oncology units, 2% (n = 11) were from the hemo-
dialysis departments, 2% (n = 11) were from diagnos-
tic departments, 17% (n = 97) were from the emergency 

departments, 7% (n = 40) were from high dependency 
units, 22% (n = 126) were from intensive care units, and 
5% (n = 30) were from the outpatient departments. Addi-
tionally, 2% (n = 11) were from other departments (e.g., 
Quality department, Training department, etc.).

Step 5 data analysis
Data were analyzed using the Statistical Package for the 
Social Sciences (IBM SPSS) version 26. A descriptive 
analysis was used for demographic data, and a Principal 
Component Analysis (PCA) was performed to identify 
how much each of the bottleneck variables impacts the 
nurses’ workflow.

Result
Participants’ characteristics
Table 1 shows that of the 570 participants in the survey, 
the age of 82% (n = 465) of the respondents ranged from 
20 to 40 years and that 83% (n = 473) had 15 years or less 
of work experience. Such data on age and work experi-
ence indicate that the participants were young. Fur-
thermore, the majority of the participants were women 
(n = 467) and 78% of the participants had a bachelor’s 
degree.

Factor analysis
The adequacy of the sample size was checked using Kai-
ser-Meyer-Olkin (KMO). Table  2 shows that the KMO 
value is 0.962 which is larger than 0.5, indicating that the 
Bartlett test has a high sampling adequacy to perform a 

Table 1 Participants’ characteristics (N = 570)
Demographic Category n (%)
Age 20–30 years 199 (34.9)

31–40 years 266 (46.7)
41–50 years 86 (15.1)
Over 50 years 19 (3.3)

Gender Men 103(3.3)
Women 467 (18.1)

Professional qualification Diploma 89 (15.6)
Bachelor 446 (78.2)
Master 30 (5.3)
PhD 5 (0.9)

Years of work experience 0–5 years 193 (33.9)
6–10 years 161 (28.3)
11–15 years 119 (20.9)
16–20 years 66 (11.6)
Over 21 years 31 (5.4)

Table 2 Kaiser-Meyer-Olkin and Bartlett test
KMO measure of sampling adequacy Bartlett’s Test of Sphericity
0.962 Approx. Chi-Square Df P

12228.574 465 < 0.001
Note. KMO = Kaiser-Meyer-Olkin
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factor analysis. Therefore, each of the 31 variables can be 
loaded heavily on only one of the principal components, 
while the absolute value of the loadings exceeds 0.50. 
Principal component analysis (PCA) was used to identify 
patterns in the correlations between the 31 bottleneck 
variables. These patterns are used to determine the pres-
ence of underlying factors, called components.

In the current study, factor aggregation was based on 
varimax rotation and this is indicated in Table  3. Using 
the varimax rotation has simplified the interpretation. 
Indeed, with varimax each variable is associated with 
one of the factors and each factor represents only a small 
number of variables. The three components are interpre-
table as follows: (1) Nurse staffing— This pertains to the 
availability of sufficient nursing staff at all times across 
the continuum of care (Aiken & Fagin, 2018); (2) Work-
ing environment and quality of care —This refers to the 
availability of necessary skills and resources for nurses 
to perform their duties effectively (Johansen et al.,2021) 
and; (3) Medical devices— This factor concerns the avail-
ability of fully functional medical devices required for 
providing care (Aronson et al., 2020).

Among the 31 bottleneck variables, 29 were retained 
in three components (Table 4). For example, the variable 
that measures the frequency of encountering an unbal-
anced nurse-patient ratio is relatively strongly correlated 
with the first component (0.83). Similarly, the variable 
that measures the frequency of encountering a lack of 
the skills and knowledge to provide high-quality care and 
malfunctioning medical equipment are relatively strongly 
correlated with the second (0.70) and the third (0.80) 
component, respectively.

Discussion
In this research, a bottleneck variable analysis using the 
PCA tool [16] was used to identify key variables that 
affect nurses’ workflow to prioritize improvement efforts. 
The analysis identified 29 bottleneck variables, each con-
tributing to different levels of variance in nursing work-
flow. Recognizing bottlenecks has introduced a new 
approach to constraint management in nursing workflow. 
Instead of viewing any new improvement idea as benefi-
cial for the entire nursing system, efforts should target the 
nurses’ workflow bottlenecks. If healthcare policymakers 
can identify and effectively manage nursing work bottle-
necks, or allocate resources more efficiently towards the 

bottlenecks, it can result in significant improvements in 
the overall work productivity of the nurses and improve 
patient care outcomes [4, 16].

Applying TOC began in manufacturing and expanded 
to areas like logistics, project management, and sales 
[17]. Its significant impact on improving system perfor-
mance while maintaining costs, suggests that TOC could 
be effective in the healthcare systems, but few stud-
ies have explored its application in this field [18]. While 
addressing short-term issues such as continuously moni-
toring patients to detect and prevent deterioration can 
help avoid complex events and any subsequent delay, it 
is not sufficient to address the persistent bottleneck. The 
lack of nursing capacity due to a shortage of nurses [19, 
20], lack of skills [21], and medical device inefficiency 
[22] are the primary issues, and unless these are resolved, 
nursing overtime will continue to be necessary. TOC rec-
ommends investing in addressing persistent bottlenecks 
[7] to enhance resilience in nursing care processes. The 
following sections will outline the bottleneck factors 
that have been identified in the current study, along with 
some proposed solutions.

Bottleneck factor 1 (nursing staffing) is a principal fac-
tor that loaded 21% of the variables studied and contains 
nine variables. Of the nine variables, the ‘unbalanced 
nurse-patient ratio’, the ‘nursing shortage’, the ‘profes-
sional burnout’, and ‘nurse absenteeism’ received high 
loadings of 0.830, 0.829, 0.731, and 0.702, respectively. 
Meanwhile, ‘lack of actions to control absenteeism of 
nurses’, ‘insufficient rest breaks’, and ‘unbalanced nurses’ 
distribution across hospital wards’ received moderate 
loads of 0.672, 0.653, and 0.644. ‘Lack of support from 
your workplace colleagues and leaders’ received 0.556 
and ‘inappropriate shift scheduling’ received 0.504.

In the initial phase of the quality improvement project, 
it was consistently necessary to allocate an additional 15% 
of time on top of the scheduled shift time. This strongly 
indicates that the staffing levels are insufficient to meet 
the demands of the workload. Many studies link nurs-
ing productivity to nurse staffing level [23–25]. Nurse 
staff levels are a determinant of care outcomes [26]. Just 
recently, nurse staffing level has become the focus of 
attention of healthcare setting managers and it is increas-
ingly important that healthcare setting managers control 
costs without compromising the quality of the services 
[27]. Many techniques are available in the literature for 

Table 3 Initial matrix and rotated matrix of nurses’ workflow bottleneck factors
Components Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings

n (%) n (%)
1. Nurse staffing 14.6 (47.0) 6.3 (20.5)
2. Working environment and quality of care 2.2(7.2) 6.2 (20.1)
3. Medical devices 1.5 (4.8) 5.7 (18.4)
Cumulative % 58.9% 58.9%
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planning nurse staffing levels; however, there is a lack of 
agreement on “what staffing levels are acceptable” and 
“how staffing levels should be planned” in different situ-
ations [27]. Achieving the goal of controlling costs with-
out compromising quality outcomes requires replacing 
traditional techniques with reliable and integrated data-
base-based staffing systems, systems that allow nursing 
managers to control who is doing what, where, and when. 
Studies that examine workforce management systems in 
healthcare settings remain limited [28, 29].

Bottleneck factor 2 (Working environment and quality 
of care) is a major factor that loaded 20% of the variables 
studied and contains 13 variables. Of the 13 variables, 
‘lack of skills and knowledge needed to provide high-
quality care’, ‘lack of research skills to apply evidence-
based practice’, ‘high-acuity patients’, ‘lack of training to 

update their skills and knowledge’, ‘dealing with difficult 
patients/family members’, and ‘lack of professional devel-
opment activities’ received high loadings of 0.708, 0.676, 
0.654, 0.636, 0.616 and 0.600, respectively. Meanwhile, 
the loads received for ‘lack of communication with lead-
ers’, ‘lack of recognition/ appreciation’, ‘lack of teamwork’, 
‘lack of transparency in leadership’, ‘lack of educational 
activities outside the hospital’, ‘conflicts and disputes with 
healthcare team’, and ‘schedule inflexibility’ ranged from 
0.590 to 0.503.

It is well-acknowledged that equipping nurses with 
the required skills and having good work environments 
are key factors in improving nurses’ work outcomes 
[30]. Creating a work environment that acts as a founda-
tion for quality of care requires hospital managers’ sup-
port [31]. Some studies raise the potential importance of 

Table 4 Bottleneck variables impacting nurses’ workflow results after rotated factor matrix (load)
Bottleneck variables Component

1 2 3
Nurse staffing
1. Unplanned nurse-to-patient ratio 0.830
2. Nursing shortage 0.829
3. Professional burnout 0.731
4. Nurse absenteeism 0.702
5. Lack of actions to control nurses’ absenteeism 0.672
6. Insufficient rest breaks 0.653
7. Unbalanced nurses’ distribution across the hospital wards 0.644
8. Lack of workplace support 0.556
9. Inappropriate shift scheduling 0.504
Working environment & quality of care
10. Lack of clinical skills and knowledge to provide quality of care 0.708
11. Lack of research skills to apply evidence-based practice 0.676
12. High-acuity patients 0.654
13. Lack of training to update own skills and knowledge 0.636
14. Dealing with difficult family members 0.616
15. Lack of professional development activities 0.600
16. Lack of communication with leaders 0.590
17. Lack of recognition/appreciation 0.576
18. Lack of teamwork 0.558
19. Lack of transparency in leadership 0.530
20. Lack of out-hospital educational activities 0.514
21. Conflicts and disputes with healthcare team members 0.513
22. Schedule inflexibility 0.503
Medical devices
23. Malfunctioning 0.809
24. Lack of maintenance 0.772
25. Low quality 0.762
26. Shortages of supplies 0.735
27. Incompetency 0.732
28. Unavailability 0.666
29. Loss 0.609
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser normalization.
The rotation converged in 6 iterations.
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implementing the six essential standards of the American 
Association of Critical Care Nurses (AACN) of healthy 
work environment standards [32]. The six essential stan-
dards of the AACN are skilled communication, true 
collaboration, effective decision-making, appropriate 
staffing, meaningful recognition, and authentic leader-
ship. Integrating the six essential standards of the AACN 
was found to help produce effective and sustainable out-
comes for nurse work [33].

Bottleneck factor 3 (Medical devices) is a principal fac-
tor that loaded 18% of the variables studied and contains 
seven variables. Of the seven variables, ‘malfunction-
ing of medical equipment’, ‘lack of maintenance’, ‘low-
quality’, ‘shortages of supplies’, and ‘medical equipment 
incompetency’ have received high loadings ranging from 
0.809 to 0.732. Meanwhile, ‘unavailability’ and ‘loss of 
medical equipment’ received loading of 0.666 and 0.609 
respectively.

Medical equipment and devices are an essential com-
ponent of healthcare services. Indeed, medical devices 
are used by nurses daily and in almost every activity to 
prevent, diagnose, monitor, and treat diseases [34]. The 
shortage of medical devices was found to harm the abil-
ity of the healthcare system to provide quality healthcare 
[35]. Recently, there has been an ongoing increase in the 
quality control of medical equipment studies [36]. Having 
a ‘standardized management system’ for medical devices 
that is entirely based on a quality control system can sig-
nificantly reduce the rate of maintenance and failure of 
equipment and establish a good basis for hospital devel-
opment [36].

Study limitations
Although the results of the present study provide insight 
into the bottleneck variables that could impact nurses’ 
workflow and efficiency, the study results should be 
used with caution due to some limitations. First, study 
participants were from the same geographical locations 
which may interfere with the generalizability of the study 
results. Indeed, the geographical location may impact 
the perception of the variables, so larger geographical 
regions are highly recommended to provide additional 
insights. Second, although bottleneck variables were col-
lected from the literature, a more systematic review of 
the literature is required to ensure a comprehensive set of 
bottleneck variables.

Conclusion
The results of the study contribute to the current litera-
ture by identifying key bottleneck factors that constrain 
nursing workflow efficiency which have not previously 
been captured by researchers. Three bottleneck factors, 
nurse staffing, work environment for quality of care, and 
medical devices, were identified as key bottleneck issues 

and may be considered by the leaders and managers to 
prioritize and deliver affordable and effective improve-
ment efforts. Improvement plans involve the implemen-
tation of (1) a healthcare workforce management system, 
(2) healthy work environment standards and a support-
ive leadership system, and (3) a standardized manage-
ment system of medical equipment based on the quality 
control process to provide quality care. Further research 
is needed to explore the implementation of systems and 
standards in hospitals, as this would be valuable to poli-
cymakers who are seeking to improve health services.
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