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Background: Several factors influence patients’ length of stay (LOS) in pediatric intensive 
care units (PICUs). This study explored the factors and cost associated with long LOS among 
pediatric patient population across various PICUs and pediatric surgical cardiac intensive 
care units (SCICUs).
Methods: This is a multi-center concurrent mixed-methods study that was conducted in 
different PICUs and SCICUs in Riyadh, Saudi Arabia. The units’ leaders were qualitatively 
interviewed to explore the potential factors contributing to long LOSs in PICUs and SCICUs, 
and deductive content analysis was used. Microcosting was utilized to estimate the inpatient 
costs for a sample of long-stay patients (LSPs) and the potential cost savings if those patients 
were transferred to step-down care units (SDUs) for those who stayed ≥60 days.
Results: Ten (90%) leaders of PICUs and SCICUs who were invited had participated. 
Changing the admission criteria, patient transfer to SDUs, family engagement in the deci-
sion-making process, and adopting a national do-not-resuscitate (DNR) policy were factors 
contributing to short LOSs. On the other hand, administrative constraints, staff avoidance of 
code status decisions, lack of palliative care resources, and complex patient characteristics 
were factors associated with long LOSs. The mean inpatient cost per patient was SAR 
3.63 million (USD 0.97 million), and the total cost for the 48 patients was SAR 
172.95 million (USD 46.12 million).
Conclusion: If the recommendation to transfer LSPs after a 60-day PICU stay to SDUs is 
taken, the estimated cost savings among this sample of patients alone can be as high as SAR 
109.47 million (USD 29.19 million). Therefore, future studies should examine the factors 
contributing to long LOSs in PICUs and SCICUs as well as the effectiveness of different 
policies aimed at improving the resource allocation and management using more robust study 
designs and diverse patient population.
Keywords: pediatric critical care, long-stay patients, cost of long-stay patients, content 
analysis

Introduction
Intensive care units (ICU) were invented to resuscitate and manage a patient while 
passing through a critical illness. Providing prompt access to acute care beds 
requires effective and efficient utilization of ICU beds. A long-stay patient (LSP) 
in an ICU is defined as a patient who survived an acute critical illness but still 
requires intense monitoring or support. As such, patients require prolonged inten-
sive care admission beyond the average length of stay expected at their initial 
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admittance for their diagnosis and disease severity; more 
resources and financial costs will be needed for their 
hospitalizations. The definition of a long stay in pediatric 
intensive care units (PICUs) differs in the literature, ran-
ging from 13 to 56 days.1–6 Others have suggested using 
a definition of a length of stay above the 95th percentile of 
the ICU population length of stay, proposing a definition 
of LSP as being an ICU stay that extends beyond 14 days.7

While LSPs might represent a minority of total ICU 
bed occupancy, they need a disproportionately large 
amount of resources.3 Furthermore, these patients occupy 
the already limited number of ICU beds.5 Different 
approaches have been attempted to improve resource uti-
lization in PICUs; however, they have been challenged by 
the unavoidable presence of LSPs.1 There are inconsisten-
cies in the published data regarding pediatric LSP preva-
lence, with limited data regarding some regions with 
rapidly evolving pediatric critical care services. 
Exploring this issue might be more pertinent in countries 
with a growing population, such as Saudi Arabia, where 
children represent 37.2% of the population compared to 
20% in the United States (US).8 Locally, the issue of LSP 
was showing a trend of decrease, with the prevalence of 
LSP in several hospitals in Saudi Arabia decreasing from 
32% in 2014 to 23.4% in 2019.9 Nevertheless, the impact 
of LSP in PICUs and factors related to this still need to be 
addressed.

This study aimed to explain our previous quantitative 
findings on the change in LSP prevalence and 
characteristics9 in Saudi Arabia and provide practical and 
relevant recommendations to decision-makers. For that, 
we obtained insights from multiple PICU and pediatric 
surgical cardiac intensive care unit (SCICU) leaders 
about the perceived factors that improved or worsened 
LSP outcomes in their settings over the past five years. 
Also, we estimated the current operational cost of hospi-
talization for these LSP versus the cost with a proposed 
alternate model that recommends the transfer of LSP 
patients with a length of stay of ≥60 days to a step-down 
unit (SDU)

Methods
This paper is a continuum to previous research by the 
authors,9 which explains data source, data collection tool, 
recruitment, and data collection process. The same seven 
PICUs and three pediatric SCICUs in Riyadh, Saudi 
Arabia, were included in the current study. This paper 
seeks to understand further the quantitative results we 

previously found using qualitative methodology and esti-
mate possible financial gain by reducing LSPs using 
microcosting method. [Figure 1]

Qualitative analysis was used to provide in-depth infor-
mation regarding the perceived reasons for long stays 
among LSPs in ICUs. Data were collected using narrative 
technique. Questions were sent electronically to the PICU 
heads, or their delegates. All participants provided their 
insights within three weeks of starting the data collection 
process (26 Aug-15 Sep 2019). Follow-up reminders were 
sent to non-respondents by WhatsApp messages and 
phone calls.

Data collection for the current study included four 
open-ended questions: what were the main reasons of 
change in their Unit’s number of LSPs, how did they 
manage to address the issues of having LSP during the 
previous 5 years, what issues positively impacted their 
LSP, and what issues negatively impacted their LSP. 
Emphasis was given in each question to inform the 
research team as much as possible and to send their 
voice message for more details, if needed. These questions 
were piloted among two PICU consultants, with minor 
changes in the question phrasing, to elicit more opinions 
from the participants, while ensuring clarity and 
consistency.

Deductive directed content analysis was then per-
formed. Data for content analysis consisted of three 
phases: the preparatory phase, organization phase, and 
reporting phase.10 The preparatory phase included collect-
ing data from the ICUs’ heads. The unit of analysis was 
decided to be any expression that referred to factors nega-
tively or positively affecting ICU LSPs. All responses 
were in text, except for one that in audio format. The 
audio response was transcribed by the primary author to 
text. Within each response, there was a mix of English and 
Arabic language and the research team is bilingual with 
professional level proficiency of English. Very specific 
intensive care terminology new to the qualitative research 
analyst was clarified by the primary author who is an 
intensive care consultant.

The organization phase commenced after familiariza-
tion with the range of the responses. This included open 
coding of all responses, the creation of categories, and, 
finally, the creation of concepts. Two qualitative research-
ers conducted the organization phase. The last phase was 
the reporting phase, which comprised coming to an agree-
ment on a conceptual category and presenting the results 
using narrative and quotations to enhance confirmability.
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For methodological rigor, this study involved multiple 
disciplines in the research team. The disciplines included 
multi-center pediatric intensive care providers, family 
medicine, and public health workers who had worked in 
the Saudi healthcare system. The pediatric intensivists had 
vast experience with the health problems addressed and 
were acquainted with the hospital unit heads’ demanding 
schedules, language, and work culture. To accommodate 
the unit heads’ demanding schedule, WhatsApp was cho-
sen to survey the participants electronically and provide 
voice messages as an option for responses. The data were 
recorded via text responses to the electronic survey 

(Survey Monkey platform, Supplementary Material) or 
through a recorded voice message. The analysis was itera-
tive, with frequent visits to the raw data, allowing the 
analyst to practice reflexivity. The analyst MH discussed 
the categories and subcategories with the primary investi-
gator (MHT) for contextual reference from a subject- 
matter expert perspective, and NA revised the qualitative 
analysis methodology.

Moving on to the concurrent quantitative analysis, to 
estimate the cost of hospitalization for pediatric patients in 
PICUs, a review of the medical charts of hospitalized pedia-
tric patients in 10 tertiary care hospitals in Riyadh, Saudi 

Figure 1 A diagram showing the pediatric intensive care units LSP research project scope.
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Arabia, hospitalized for more than 21 days in 2014 was 
conducted. The baseline data retrieved in September 2014 
included the length of stay in PICUs, age at admission, the 
reason for admission, gender, and all inpatient services (eg, 
use of a ventilator, laboratory, and imaging studies, antibio-
tics use, use of inotropes, ICU or general ward room fee, 
etc.). The micro-costing method was applied to capture all 
inpatient services provided to patients during their hospitali-
zation, such as the daily cost of mechanical ventilator use, 
medical consultation, prescription medication, and others. 
The costs of all provided inpatient services were retrieved 
from the cost center of the Saudi Ministry of Health. 
Descriptive statistics (eg, frequency, percentage, mean, and 
standard deviation, median with 25th and 75th percentile) 
were used to compare and contrast the cost per patient for the 
current policy with the new proposed policy of transferring 
patients who stayed over 60 days from the PICUs to a step- 
down unit (SDUs). All statistical analyses were conducted 
using SAS® version 9.4 (SAS® Institute, Cary, NC, US).

Approval from the Institutional Review Board at King 
Saud University was obtained before conducting the study 
(#13/3793/IRB). The participating hospitals’ names were 
coded to maintain confidentiality.

Results
Descriptive Analysis results
As reported in our previous publication, between 2014 and 
2019, the LSP’s overall percentage in all surveyed hospitals 
dropped by 7.5%, from 31% to 23.5%.9 At the hospital level, 
each unit varied in its improvement, from between a 5% to 
a 33% drop in their LSP percentage (see Figure 2). One outlier 
unit had entirely resolved its LSP issue (0 cases in 2019, from 

two cases and a percentage of 28.6% in 2014). On the other 
hand, one SCICU had a 20% increase in its LSP cases.

Qualitative Analysis Results
Directed content analysis of the textual responses provided the 
identification of the factors enabling and hindering the afore-
mentioned individual variability in LSP percentage improve-
ment. Under each category, several subcategories emerged, as 
shown in Figure 3. The participants’ unit leaders consisted of 
eight males and two females (three delegates) from 10 PICUs/ 
SCICUs. Eight of the ten had held their position for over five 
years. Also, eight of the ten were the same unit heads that 
were interviewed for the 2014 survey. The following explains 
the categories and subcategories that emerged.

Category 1: Enabling Factors
This category presents all of the factors proposed by the 
participants that contributed or might have contributed to 
decreasing the percentage of LSPs in PICUs and SCICUs. 
Five subcategories emerged from this category (see Figure 3).

Acceptance and Transfer of Patients
The participants saw that controlling the patient accep-
tance criteria and avoiding complex cases enabled them 
to decrease the likelihood of LSPs. Along with controlling 
the patient’s entry into the PICU, the unit chairpersons 
believed that it was essential to have a firm policy regard-
ing transferring a patient outside the unit when deemed 
medically reasonable before becoming an LSP. One 
SCICU leader communicated some ways to facilitate 
decreasing the number of LSPs:

Figure 2 Comparing the LSP percentages for each PICU/SCICU, 2014 and 2019. 
Note: SCICUs are 2, 3, and 6; p value < 0.05.
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“Address complex cases from all aspects: to better 
utilize health care system resources while aiming for 
good results and family satisfaction.” –Hospital Unit #6

Another participant recommended:

Suggest making an exchange system by which the chronic 
patients are sent to less busy units and hospitals, and 
accept referrals of acute cases from secondary hospitals 
to tertiary hospitals. 

–Hospital Unit #4

Measures for Quality Improvement
The participants discussed measures taken to improve their 
policies and procedures concerning LSPs. This included 
assigning a case or bed manager, having fast-tracked beds, 
having a clear guideline for the LSP pathway, complying with 
institutional accreditation requirements regarding palliative 

Figure 3 The emerging subcategories of the factors affecting the long-stay patients’ percentage in PICUs.
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care, having a do-not-resuscitate (DNR) policy, and involving 
the quality department. A participant from a PICU 
commented:

“We started to practice KPIs [Key Performance 
Indicators], eg, length of hospital stays.” –Hospital Unit #4

They also noted:

Introduction of institutional accreditation by JCI [Joint 
Commission International] and CBAHI [Saudi Central 
Board for Accreditation of Healthcare Institutions] helped 
to accept palliative care practices in the PICU. 

–Hospital Unit #4

Methods for Family Engagement
There was an emphasis on involving the family in under-
standing the situation and the options available to facilitate 
a smooth transition of patients to palliative care, especially 
in medically hopeless cases or cases causing suffering for 
both the family and the patient. Among those methods are 
providing family counseling, education, and support and 
providing diagnostic tests to justify to the family putting 
the patient on DNR status and palliative care. One unit 
leader explained:

“Whole genome and whole exome help in confirming 
the diagnosis and approaching the families for palliative 
care when the case is DNR …” –Hospital Unit #5

Another participant from the ICU with no LSPs at the 
time of data collection explained:

“Family awareness is becoming more noticeable that 
helped us in making decisions.” –Hospital Unit #6

Approach to Treatment
The units’ heads described an enabling approach to treat-
ment as one with weekly LSP team meetings, 
a multidisciplinary approach with clear inter-disciplinary 
communication, support of new treatment modalities and 
early extubation, and “dis-intensification.” Regarding the 
management plan, a participant from a SCICU with 
a significant increase in LSPs commented:

The other positive thing that I observed also is more 
dedicated team that are looking after cardiac patient, I’m 
talking about the nurses, the physicians, the RTs [respira-
tory therapist], other specialty involved; that make things 
actually better in terms of managing the patient properly. 

–Hospital Unit #3

Medical Decisions
There are two major medical decisions regarding LSPs 
that unit heads usually face. The first is deciding the goal 
of care. Subsequently, the second is the possibility of DNR 
status decisions based on the identified goals of care. 
Deciding care goals early and having the newly stated 
national end-of-life regulations facilitate avoiding patients’ 
becoming LSPs.

One participant noted:
“Having national end-of-life regulations may have 

affected some of us in making decisions …” –Hospital 
Unit #10

Category 2: Hindering Factors
Participants further commented on the factors challenging 
their desire to decrease LSPs (Figure 3). Another five 
subcategories emerged from this category.

Out-of-Hand Administrative Issues
The unit heads mentioned several administrative factors 
that hindered their efforts in decreasing LSPs. One sub-
category was process-related factors such as slow transfer 
to other facilities caring for LSPs and difficulty referring 
back patients to their original referring centers.

One PICU leader said:

Sometimes we get support from the MOH [Ministry of 
Health] to transfer some cases to private centers. No other 
new modalities and we are still struggling with difficulties 
in discharging cases. 

–Hospital Unit #10

Lack of Family Cooperation
Unit heads interpret families’ negative attitude, and mis-
understanding of the team’s decisions for the goal of care 
and DNR status is interpreted as a hindering factor. This 
negative attitude leads to increased complaints, stirs public 
opinion, creates resistance to signing DNR forms, and 
promotes refusal to transfer or care for the patient.

One PICU head explained:
“The media utilized by the public to distort the facts 

and increase the burden on hospitals when making tough 
transfers or end-of-life decision” –Hospital Unit #10

Staff Avoidance of DNR
Unit leaders highlighted the conflict and difficulty that the 
PICU teams confront when deciding on DNR status for 
LSPs. Choosing a DNR status might prevent conversion to 
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an LSP or at least facilitate the decisions regarding pallia-
tive care options and transfer out of the unit. However, 
some admitting or primary physicians have a negative 
attitude toward DNR decisions, which plays a role in 
their delay in signing DNR forms and therefore augments 
the LSP problem.

A PICU head explained the following as an example of 
the barriers to facilitating fast DNR decisions:

“… one neurologist consultant once mentioned in 
a DNR multidisciplinary case conference in the presence 
of the parents ‘I will not help you kill the patient!!’” – 
Hospital Unit #1

Lack of Palliative Care Resources
Home healthcare services and long-term facilities are 
usually scarce. Specialized and multidisciplinary chronic 
care services, such as what some LSPs might need, are 
even more scarce, which is often a significant factor hin-
dering those patients’ discharge process or contributing to 
family reluctance and resistance to the discharge process. 
This was frequently identified as a hindering factor.

One participant explained:

Few hospitals accept complex cardiac patients; because 
they don’t have a pediatric cardiologist or cardiac surgeon. 
Therefore, some healthcare settings are ‘scared or even 
panicked’ from treating such patients. So, our SCICU 
faced the problem of transferring them back. While we 
succeed in transfers for a few patients, but they are not 
really enough to free beds for new active cases. Therefore, 
we end up with patients staying with us for longer time 
periods, despite that the patients’ primary cardiac abnorm-
alities were fixed, so the patients stay in our SCICU just 
for nursing and general ICU care. 

–Hospital Unit #3

Patient Characteristics
The patient’s pre-PICU morbidity and case complexity 
play a role in treatment, recovery, and expected stay 
length. This is related closely to creating wise and realistic 
acceptance criteria for the PICU in general, especially for 
such complex cases. The complexity here refers to syn-
dromic cases and high-risk patients for pre- and post- 
treatment complications.

Participants noted:
“… Some complex cases in which no clear resolution 

of the problem was possible for a long time …” –Hospital 
Unit #10

The type of patient with very complex, high-risk, single 
ventricle, hypo-plastic left heart, with the strict criteria that 
we have now compared to before, they are still challen-
ging and develop more complications after cardiac 
surgery … 

–Hospital Unit #3

Direct Cost Estimation
The mean and median costs of hospitalization per patient 
and the total cost for the patient cohort are shown in 
Table 1. The mean cost of hospitalization for the total 
length of stay per patient is 3.63 million Saudi Riyals 
(SAR), equivalent to 0.97 million US dollars (USD), 
while the median is SAR 0.62 million (USD0.17 million) 
and the total cost for the 48 patients is SAR 172.95 million 
(USD46.12 million). Based on many units leaders’ sugges-
tions that transfer to a long-term care facility could alle-
viate the LSP problem in the ICUs, our team calculated the 
potential cost savings based on transfer to SDUs after 
a 60-day PICU stay.

If the alternate policy that our team proposed is imple-
mented; whereby a patient’s stay at an ICU is limited to 60 
days, after which they will be transferred to an SDU, the 
mean and median cost per patient would be SAR 
2.28 million (USDD 0.60 million) and SAR 0.50 million 
(USD0.13 million), respectively. The total cost of hospita-
lization for the 48 patients if the new policy is implemen-
ted would be SAR 109.47 million (USDD 29.19 million). 
The median cost per patient for the current and new 
policies and their lower and upper quartiles are shown in 
Figure 4. The expected mean and median cost savings per 
patient are SAR 1.32 million (USD0.35 million) and SAR 
0.11 million (USDD 0.03 million), respectively. While the 
potential total cost savings for the 48-patient cohort if the 
suggested policy were in place at the time of the patients’ 
admission is SAR 63.48 million (USD16.93 million), as 
shown in Table 1.

Discussion
This study aimed to highlight and compare the status of 
LSPs in PICUs and SCICUs in Saudi Arabia and under-
stand the factors that facilitate and hinder the management 
of the length of time that LSPs spend in ICUs from the 
perspective of unit leaders from 10 major tertiary hospitals 
in Riyadh, Saudi Arabia. The issue of LSPs is attributed to 
many factors related to institutional policies, availability of 
palliative care resources, family cooperation, and patient 
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characteristics.1 Previous qualitative studies on ICU 
patients focused on patients and their families’ experiences 
in ICUs, and little was done to integrate health profes-
sionals’ voices in improving the service to manage the 
number of LSPs.11 The LSPs in the PICUs is reported 
from several countries with variable impact on the health-
care systems and utilization of resources.12

The other aim was to calculate the costs of these LSPs 
and estimate possible cost savings if such LSPs were 
transferred to long-term care after a 60-day PICU stay.

In various instances, unit leaders highlighted related 
institutional factors that contributed to increasing LSPs. 
Promptly vacating PICU beds is crucial to delaying the 
transfer of other critically ill patients to the ICU and 
associated with increased morbidity and mortality.13 This 
study revealed that the process of transferring patients 
back to the original center of care was described as slow 
and that a system to transfer them to other facilities was 
lacking. This was attributed to a lack of a policy to transfer 
patients back, but the possible adverse events that follow 
the process of transporting critical cases could be 
a determining factor.14 However, a more recent study 
demonstrated that following patient transport guidelines 
is safe even for critically ill patients.15

Participants indicated that following a clear policy to 
accept and transfer patients, as required by national stan-
dards, was a facilitating factor in reducing LSPs. In 2013, 
a Saudi Royal decree mandated the national accreditation 
of all healthcare institutes by the CBAHI as a prerequisite 
for renewing their operating license.16 According to parti-
cipants, this initiative played a substantial role in minimiz-
ing the number of LSPs. Therefore, setting explicit criteria 
for accepting patients to the PICU, with a clear refrain 
from accepting advanced cases that probably will not 
benefit from aggressive critical care, and developing 
a policy for care transfer, is crucial. The latter was dis-
cussed in previous studies in which developing intermedi-
ate care as an alternative to saving costs without 

jeopardizing the quality of care.17–19 This goes along 
with following the national hospital standards that require 
an effective policy downgrading the level of care. 
Nonetheless, participants explained that exercising nega-
tive power dynamics among the healthcare system by 
pushing for the acceptance of cases that would usually 
not be accepted, and the slow progress of transferring 
patients might backfire.

The issue of DNR was expected to be raised by partici-
pants in the current study, as DNR policies are based on the 
related Fatwa, the national Code of Ethics Healthcare 
Practitioners by the Saudi Commission for Health 
Specialties, and the National Policy and Procedure For 
DNR Status by the Saudi Health Council.20 The decision to 
transition from intervention to end-of-life care is not without 
challenges. In addition to the emotional tensions, healthcare 
professionals must handle intra- and inter-disciplinary 
tensions.21,22 Similarly, this study found that healthcare pro-
fessionals tend to hold a negative attitude toward actions that 
lead to downgrading patients’ care, especially after building 
a relationship with the families of LSPs.22 The current study 
proposes that families might compound this unfavorable 
attitude by refusing to sign DNR approval forms, making 
complaints to higher authorities, or sharing their perceptions 
through the media. However, all these actions might com-
pound the negative attitude of healthcare professionals and 
hinder their effective use of national DNR policies. 
A national DNR policy was developed and became effective 
in 2017,23 which was a positive factor in reducing LSPs. 
Before that, a considerable degree of heterogeneity in imple-
menting DNRs was observed due to the absence of clear 
local policies and guidelines.24 Compared to the previous 
pathway of DNR decisions, a main addition of the recently 
effective policy is family consent regarding DNR implemen-
tation. Participants expressed that family consent to DNRs, 
which minimizes LSPs, was encouraged after the provision 
of diagnostic tests that justified putting the patient on DNR 
status.

Table 1 The 2014 Cost of Hospitalization for Long-Stay Patients in Pediatric Intensive Care Units and the New Proposed 
Hospitalization Policy Cost

Category Cost per Patient in Saudi Riyals (SAR) Total Cost in SAR

Mean ± SD Median (Q1-Q3)

Current policy 3,603,254.98 ± 6,396,408.20 623,833.57 (232,699.50–301,3174.29) 172,956,239.24
New proposed policy 2,280,698.94 ± 3,850,960.96 500,833.57 (218,815.71–1,936,924.29) 109,473,549.23

Difference 1,322,556.04 ± 2,546,165.98 109,675 (0.00–1,076,250) 63,482,690.00
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Patient characteristics and case complexity play an 
essential role in predicting LSPs;25,26 however, the current 
study suggested that having a regular multidisciplinary 
meeting to discuss PICU patients’ approaches is funda-
mental in reducing LSPs. This evidence is aligned with 
their suggestion as it shows that a multidisciplinary team 
approach is beneficial in managing ICU patients,27,28 and 
might, therefore, reduce patients’ LOS.

LSPs have poorer prognoses and consume healthcare 
resources in excess of their numeric proportion com-
pared to short-stay patients.5,26 The current study 
demonstrates that unit leaders believe that available hos-
pital resources should be reserved for short-stay patients, 
while LSPs should be transferred to palliative care cen-
ters. LSPs in PICUs could be addressed to make more 
critical care beds available during medical emergencies. 
One proposal during the coronavirus disease 2019 
(COVID-19) crisis was to add PICU beds as “surge 
capacity” to care for critically ill adults.29 Globally, 
this would be particularly important issue during the 
pandemic, as more ICU beds are urgently needed for 
the surge to maximize the quality of health care during 
COVID-19 and future disasters.30 Furthermore, as 

children with COVID-19 who required ICU care had 
associated comorbidities that could also complicate the 
issue of LSPs in the PICU setting.31

We suggest a model of transferring LSPs to SDUs after 
60 days to provide financial savings and free up more 
critical care beds. Several other models were also reported 
that saved the expense of LSPs in ICUs. Snell et al 
described their hospital’s implementation of an ICU survi-
vor clinic and compared it to the post-discharge usual 
care.32 They found decreased mortality and net annual 
cost savings that ranged from USD247,052 to 
USD424,846 during the 13 months that were analyzed. 
Another adult ICU model dedicated weaning center for 
tracheostomized difficult-to-wean patients admitted to 
respiratory intermediate care units. It resulted in overall 
39,845 ± 22,578 euros mean cost savings per patient 
compared to ICU.33 The utilization of long-term medical 
home care is another possible solution for LSPs. Mosquera 
et al reported that enhanced medical home care prevented 
serious illness and PICU admissions and promoted cost 
reductions for children with chronic illnesses.34 This 
would be in line with one of the aims of the new Vision 
2030 National Transformation Program for healthcare in 

Figure 4 The median cost of hospitalizations for pediatric long-stay patients.
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promoting home healthcare services.35 Additionally, more 
savings are expected if the study participants’ suggestions 
to reduce LSPs are addressed.

Study Limitations
This is the first study to explore issues to mitigate the 
LSPs’ burden from healthcare leaders’ perspective. We 
acknowledge that this study was based on the findings of 
interview the units’ leader, with the intention of exploring 
the reality, so we can further develop explanatory models 
and theories.36 Additionally, the study only included ICUs 
leaders from most tertiary care hospitals in the city of 
Riyadh, which limits the generalizability of the findings. 
That said, due to the qualitative methodology used, the 
reader should think of the context before transferring this 
study’s results to other settings. Furthermore, the research-
ers feel that in-person interviews would have elicited 
richer responses. The choice of online and voice messa-
ging was to accommodate the participants’ largely variable 
and tight schedules and ensure their valuable response on 
the matter.

Regarding the cost-savings of the proposed model of 
transfer to a long-term care facility after 60 days, this was 
suggested by the authors based on experts’ opinion; there-
fore, the optimal timing needs to be sought through future 
research. The hospitals that we included were governmental 
hospitals that are primarily not insurance-based. The health-
care system in Saudi Arabia is undergoing transformation 
towards restructuring their healthcare system to privatize 
public hospitals and introduce a variety of healthcare 
reforms that may use a mixture of different payment models 
including insurance coverage,37,38 so future research poten-
tials are abundant, especially that such changes present an 
interesting and insightful case for the challenges in funda-
mentally changing a country’s healthcare system.37

Conclusions
Identifying the challenges that contributed to LSPs, con-
structed on ICU leaders’ perspective, and implementing 
strategies to reduce patients’ LOS in ICUs is crucial to 
informing systems and policies to lower costs and improve 
the utilization of ICU resources. Creating explicit guide-
lines to govern acceptance and transfer of critically ill 
patients, providing multidisciplinary communication, edu-
cating the public and healthcare workers about the dimen-
sions of DNR status, and investing in transferring LSPs to 
SDUs are the measures that were proposed by healthcare 
workers to reduce LSPs.

Abbreviations
DNR, do-not-resuscitate; LOS, length of stay; LSP, long- 
stay patients; PICUs, pediatric intensive care units; 
SCICUs, pediatric surgical cardiac intensive care units.
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