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ABSTRACT

Background Improving patient flow in hospitals
represents a worldwide healthcare challenge. The
objective of this project was to depict the effectiveness of
case management in improving patient flow in a tertiary
hospital setting.

Methods Quality improvement methods, including
quantitative pre-Lean and post-Lean design, the Plan-Do-
Check-Act concept, the Single Minute Exchange of Dies
and the ‘demand and supply approach’ of the Institute of
Healthcare Improvement, were adapted to examine and
modify factors influencing hospital patient flow.

Results This study (conducted from the last quarter of
2019 through September 2022) resulted in a remarkable
improvement in patient flow, as evident from the reduction
in average hospital length of stay (from 11.5 to 4.4 days)
and average emergency department boarding time (from
11.9 to 1.2 hours) and the improvement of bed turnover
rate (from 0.57 to 0.93), (p<0.001, p=0.017, p=0.038,
respectively), with net cost savings of 123 130 192 million
Saudi Riyals (US$32 821 239).

Conclusion Implementing a well-structured case
management programme can enhance care coordination,
streamlilne transitions, boost patient outcomes, and
increase revenues within hospital settings.

INTRODUCTION

Patient flow is a crucial element of process
management in hospitals. It describes the
movement of patients through the different
stages of required hospital care and considers
whether they are subject to unnecessary
delay." Optimising patient flow in hospitals
ensures that patients receive the best avail-
able care while saving time, effort and costs."
Failing to achieve hospital-wide patient flow
puts patients at risk for suboptimal care and
potential harm, as well as increasing hospital
staff burden.? Poor patient flow is especially
apparent when incoming emergency depart-
ment (ED) patients cannot be immediately
admitted into the hospital due to a lack of
available beds.” When the supply cannot
match the demand, patients experience lower
quality of care and worse health outcomes.”*
This paved the way for the integration of case
management (CM) into healthcare.*

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Effective patient flow management within hospital
settings plays a pivotal role in influencing the quality
of care, staff workload and patient outcomes. This
highlights the crucial need for structured and coor-
dinated processes to elevate the overall experience
and optimize the allocation of resources.

WHAT THIS STUDY ADDS

= This work accentuates the vital significance of case
management in enhancing patient flow, ultimately
leading to improved healthcare outcomes, opera-
tional efficiency, and cost-effectiveness. Through
streamlining patient care and optimizing transitions
between healthcare services, it contributes to more
effective and economic healthcare systems.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study emphasizes the importance of sustain-
able improvement strategies in optimizing patient
flow within hospital settings. It highlights the ef-
fectiveness of tailored interventions in case man-
agement programmes, in improving coordination of
care, patient outcomes, and financial performance.
Customizing interventions to fit the unique needs
of each organization is crucial for successful im-
plementation and the advancement of healthcare
delivery practices.

CM is a healthcare process where a profes-
sional helps the patient and their family navi-
gate through a complicated set of services
available within an organisation and their
community to meet their healthcare needs
in a cost-effective and coordinated manner.”
Knowledge of healthcare costs and resource
utilisation has accustomed CM to challenge
interventions with questionable effectiveness
in the healthcare process.” Case managers
are the leaders in patient flow management;
through working collaboratively with and
coordinating care from all hospital depart-
ments, the case manager can identify and
correct barriers to patient flow as they occur.
This unique role positively impacts the
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quality of care and operational efficiency of the health-
care system.” Yet, further studies are necessary to confirm
the effectiveness of CM interventions.

Al Hada Armed Forces Hospital (Taif, Saudi Arabia)
is a tertiary care hospital and one of nine Armed Forces
hospitals in the Kingdom. With a capacity of 420 beds and
3000 staff, this acute facility provides extensive medical
and nursing services, including open heart surgery and
kidney transplants.” Care is required for an average
of a thousand patients per day. The CM department
(comprising CM, bed management and discharge coordi-
nation divisions) was established at Al Hada Armed Forces
Hospital in 2016 and was recognised by the Ministry of
Defence Health Services (MODHS) in December 2019.
An in-depth evaluation of the hospital patient flow
parameters revealed notable inefficiencies. Therefore,
this initiative was started in September 2019 and aimed at
enhancing patient flow in the hospital, that is, facilitating
timely and efficient patient movement throughout the
hospital, ultimately enhancing overall operational effi-
ciency. The specific objective was to shed light on the role
of CM practices in making the intervention plan workable
and effective. The secondary aim of the endeavour was
to estimate the financial return of the new interventions.

METHODS

Project team

A core team of stakeholders was assembled as a central
part of setting up the project. This team comprised the
director of the CM department, a continuous quality
improvement and patient safety (CQI & PS) coach, a
case manager or bed coordinator, representatives from
medical administration, human resources (HR), mate-
rials management and other allied departments, as well as
a nursing representative and the most responsible physi-
cian.

The project was launched in September 2019 by the
MODHS, which is one of the strategic priorities at Al
Hada Armed Forces Hospital. The project team estab-
lished biweekly meetings for devising interventions,
orchestrating implementation updates, refining strate-
gies and overcoming obstacles arising along the way. In
addition, daily and weekly huddles with hospital stake-
holders and departmental champions were commenced.
All introduced measures were communicated through
visual management reporting systems to all hospital units.

Measures

Process measures

Percentage of compliance with multidisciplinary team
review on the eighth day, percentage of early discharge
planning for complex patients, percentage of patients
discharged from the hospital units before 12:00,
percentage of patients with documented preliminary
discharge orders the night before discharge, median time
(in min) until discharge, percentage of patients admitted
to hospital units before 10:00, percentage of delayed

admission (lasting >45 min), waiting time (in days) for
elective admission and bed turnover rate (online supple-
mental table 1).

Primary outcome measures

Primary outcome measures include average hospital
length of stay (LOS, in days), average ED boarding time
(in hours) and patient experience (percentage) (online
supplemental table 1).

Balancing measures

Balancing measures include mortality rate, hospital-
acquired infection (HAI) rate and rate of hospital read-
mission within 30 days (online supplemental table 1).

Baseline data were available for the ED boarding time,
the average LOS and the hospital readmission rate.
Other measures were initiated at the start of the project
(online supplemental table 1). Data for this project
were retrieved from the patient census, reports from the
bed management division and the admission office and
patient flow indicators from the CQI & PS department.
Shadowing® was also used for collecting observational
data. Patient experience data were collected quarterly
via patient surveys throughout the intervention. The data
were forwarded to Press Ganey,” a third-party company
assigned by the MODHS to collect and analyse patient
feedback. The reports provided by Press Ganey were
used to assess and track changes in patient experience
throughout the entire intervention period.

For estimating study measures, data were retrieved
weekly from the hospital management information system
(WIPRO) and submitted to the CQI & PS department
for analysis. All data were initially validated by the CQI &
PS department to ensure accuracy and reliability. Subse-
quently, 10% of our data (through random sampling) was
independently validated by other reviewers. If the results
exceeded 90%, the data were considered valid. Moreover,
the MODHS arranged multiple visits to our hospital to
ensure the validity and reliability of the data collection.
Continuous monitoring and evaluation were performed
throughout the duration of the project, according to
which decisions were made either to adapt, adjust or
discard the intervention.

Return on investment (ROI) estimation

Estimation of the ROI' was used to calculate the net finan-
cial gains throughout the project, taking into considera-
tion all the resources invested and all the amounts gained
through increased revenue, reduced cost or both. ROI
is estimated as the ratio of two financial estimates of net
financial returns from improvement action divided by the
financial investment in the improvement project. When
an ROI is =1, the returns generated by improvement
actions are greater than or equal to the costs for devel-
opment and implementation, representing a positive
outcome. Conversely, an ROI <1 indicates a net loss from
changes in quality and utilisation, reflecting a negative
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Figure 1 Outline of the objectives and approaches of the study. IHI, Institute for Healthcare Improvement; LOS, length of stay;

PDCA, Plan-Do-Check-Act.

outcome. Cost savings are derived from the difference
between returns and cost investment.

Strategy

The improvement plan was introduced through a series
of three Plan-Do-Check-Act (PDCA) cycles, each lasting
from 3 to 9 months. The objectives of the three consec-
utive cycles were reducing patient LOS, reducing median
discharge cycle time and reducing the median time for elec-
tive admission (figure 1). Most departments of the hospital
were involved in the intervention. The inpatient wards (a
total of 293 beds) were addressed. The nursery and critical

care units were excluded since they have different perfor-
mance indicator parameters. One pilot unit was chosen
every cycle to check the effectiveness of the interventions.

In the planning phase, the team applied the Donabe-
dian approach'' to evaluate the structure, process and
outcomes of healthcare quality and services (online
supplemental file 1). The recommendations of the Insti-
tute for Healthcare Improvement (IHI)? were adapted
to improve patient flow across the hospital and modified
throughout the intervention to best suit our hospital-
specific situation.
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First PDCA cycle

The first PDCA cycle started in September 2019. This cycle
aimed at reducing the average hospital LOS through the
implementation of actions that ensured that patient stays
were needed or necessary according to clinical criteria for
discharge and standardised LOS. The Male Medical I unit
was selected as the pilot unit.

At the beginning of this cycle, the root causes for
exceeding hospital LOS at Al Hada Armed Forces
Hospital were identified. The top causes of prolonged
stays were poor coordination of care, the unavailability of
monitoring systems for LOS and the limited availability
of the necessary supplies and equipment required before
patient discharge.

Interventions applied during this cycle were influ-
enced by the recommendations of the ‘Ensiab Project’."”
The interventions included the SAFER" discharge
bundle and the implementation of the RED to GREEN
visual management system (based on the NHS RED and
GREEN bed days)."* Flow improvement multidisciplinary
teams (MDTs) were reinforced, led by a case manager
for each hospital unit and daily morning MDT huddles
were commenced. The objectives of MDT huddles were
to monitor admission and discharge, and patient status
(eg, requires moving, downgrading and discharging) and
to timely identify challenges arising along the process.
The IHI hospital inpatient waste identification tool'
was used to recognise waste along the process. The case
manager also attended the morning patient round of the
primary care team. This was an opportunity to communi-
cate observed data, patient updates and emerging prob-
lems and to coordinate the required patient care (during
hospital stay and after discharge). These data and prob-
lems were relayed to the project team for analysis.

The RED to GREEN visual management system
increased the engagement of all medical staff in the
project. Moreover, CM succeeded in establishing effective
communication with stakeholders, which helped them
understand the necessary changes and encouraged them
to provide their input and to be actively engaged in the
change process. This resulted in the gradual mitigation of
the resistance of staff members towards the introduction
of major changes to hospital processes.

To address patient transition following hospital
discharge, the project team developed community/
internal and external communication programmes to
contact the necessary community services and health-
care facilities. These programmes covered other Armed
Forces hospitals and Ministry of Health hospitals in the
Taif Region, as well as home healthcare, rehabilitation
and psychiatry facilities. Moreover, the need for a long-
term care unit was highlighted by the project team and
this has become a major strategic goal at Al Hada Armed
Forces Hospital in the next 5 years.

Since standardised hospital LOSs for diagnosis-related
groups (DRGs) for Al Hada Armed Forces Hospital were
not available, the project requested benchmark LOSs
for common diagnoses from each medical department.

These standardised LOSs were created and integrated
into the hospital management information system
(WIPRO). This was an important step in the project
that enabled the uploading of the patient data onto the
system for monitoring and analysis. The hospital LOS was
closely monitored. An ‘MDT Review for 7-day outliers’ form
was dedicated to monitoring patients exceeding hospital
LOS. Moreover, physicians had to document in Prog-
ress Notes or Physician Orders justifying the reason for
keeping the patient in the hospital.

Many of the patients at Al Hada Armed Forces Hospital
were geriatric with complex conditions and comor-
bidities, affecting the patient discharge process. These
complex patient populations were managed through the
efforts of case managers in coordinating patient care with
social workers and other members of the interdisciplinary
care team and involving family members in the process.
Details of the intervention are displayed in table 1.

Second PDCA cycle

At the beginning of this cycle, there was an observable
prolonged median discharge cycle time. Shadowing of
a randomly selected discharge order showed that the
time required for completing the discharge process was
225 min. This resulted in a bottleneck in hospital opera-
tions. Thus, the aim of this cycle was to reduce the mean
discharge cycle time. The pilot unit during this cycle was
the Orthopaedics Medical and Surgical unit.

Lean methodology was applied to test parameters
involved in the discharge process and to evaluate the
outcome of the interventions. Value stream mapping'®
was used to trace patient flow throughout the discharge
process, and Single-Minute Exchange of Dies'” was used
to determine the activities negatively impacting the
patient discharge process. Two main factors hindered the
patient discharge process: remarkable variability in how
the discharge process was carried out and the prepara-
tion of the discharge prescription. This was caused by the
absence of a preliminary discharge order.

Steps for early planning of patient discharge were thus
commenced, taking into consideration the criteria for
medical readiness of discharge (medical and surgical
cases) for Al Hada Armed Forces Hospital. A discharge
coordinator participated in morning rounds to monitor
and streamline the discharge process and to collect and
report data. One of the main interventions in this cycle
was to enforce the preparation or documentation of
preliminary discharge orders the night before discharge.
This provided time for informing patients and their rela-
tives and for performing final activities (such as revising
test results, nurse education, informing family members
to arrange patient discharge or hospital transportation
and completion of paperwork) to make timely discharge
possible. The involvement of several departments (eg,
physiotherapy, social workers and health educators) was
mandatory during this phase.

Waste contributing to extended discharge cycle time was
identified in waiting times (waiting for a physician to clear

4

Al Harbi S, et al. BMJ Open Quality 2024;13:6002484. doi:10.1136/bmjoq-2023-002484



Open access

panuiuo)
'sieak G 1xau ay} ul [eob oibarens
Buiobuo-g 10z Joquierdesg swabeuew doj [endsoy Jofew e se Jun aJed wusl-buo| e BulAyiusp)
abseyosip Buimojjo} uonisuey
sJieye juaned pue uoiesisiullupe juaized poddns 01 sswwelboid uoiedIuNWWOod oBreyosip
Buiobuo-g 0z Joquierdes [eo1paw ‘uoISIAIP NG [eusalxe pue [eusdlul Jo Alunwwod Buidojgasq [endsoy Buimol|o UQ__DU.Q
‘sjuaied Jo abieyosip Ajowi} pue ajes ayj 4oy S92INJISS |BOIpAW JO
paJinbaJ sao1AI8s AUNWWOD urew ayy Ayiauspl 01 SO Ayunwwoo jo Ayjigeded
Buiobuo-g 0z Joquierdeg uswpedap Sd ¥ DD ‘UOISIAIP NG jeudsoy Buipasoxa suaied jo Buojuow snonuiuoD) J0 Ayoeded Buunsug
‘Aousioiye yiom
Buiobuo-g L0z Joquierdeg  siabeuew ased pue Jo1oalip NG anoidwi 01 swsjqoid paseiunoous uo indul Bulkejay
Jauuew
Ajpwiy e ul sseooud ayy ul sdeb abeuew pue swajqoid
wea} SSaJppe 0} Juswedap PaAjoAul Jo/pue ueldisAyd
Bulobuo— 0z Jequieideg  aseo Arewnd pue siebeuew ased) a|gisuodsai e 0} sanss| aJedyjesy Buneounwwo)
‘ssaJboid pue sajepdn snjes juaied Buiuued abieyosip pue
Bulobuo—g | 0g Joquardes Jabeuew paq Jo Jjebeuew ase) Joj wes} ased Aewnd sy} yum spunos Buluiow Buipusiy aJed [eydsoy Buinoidu)
"1AIN Aq susiied papueils ||e JO MaIneY —Y
"Juswpedap |AD aul Aq pamainai
pue payiiuapl (jenioe pue [eipusiod) sabieyosip Aueg—3
— wea} pl-ND AQ paiojuow
‘leudsoy Jo 1no pue ulyum ‘ojul sjusized Jo moj4—-
aAeUesaIdal ‘anod pue aag3 buiureuod ued aued
21e0U}[EaY SWIOY PUE OMI0M panoidde-jueynsuood e aney sjusiied pajwpe ||V —Y
[B100S ‘SasiNnu “01BUIPI00D ‘Ao1jod jeudsoy Jad SO [eudsoy
Bulobuo—g | 0g Jequardes abseyosip “abeuew ased dyIN SE paJojluow aJe SpPUNOJ pJeoq PUB MaIAB) JOIUBS—S  ,8|pung abieyosip YI4yS obelaAe aonpai o)
aweJ) awil Ajqisuodsay uonoy AGayens wiy

SO [eudsoy abeiane Buonpal 18 pawlie suollusAIdiul 81940 yDQad 1s44 L ajqel

Al Harbi S, et al. BMJ Open Quality 2024;13:6002484. doi:10.1136/bmjoq-2023-002484



Open access

uswpedap 1usiedino ‘gqdo ‘ueloisAyd sjqisuodsal 1sow gy ‘wesl Areundiosipiynw ‘g ‘Aeis 1o yibus| ‘SO ‘uswanoidw)

aJedylesaH 40} a1n1isu| ‘|H| ‘ABojouyosl uoiedIUNWIWOD pue uonewlolul ‘19| ‘e1ep abieyosip paroadxs ‘q@3 ‘wuswpedsp Aousbisws ‘g3 ‘ea1uuwwod abieyosip ynoiyip
‘0aq ‘Astes 1wsired x Juswanoidwi Alljenb snonuiuod ‘Sd B 1D ‘Quswabeuew ased |\ D ‘Dbieyosip 10} BLSIO [BOIUND ‘{gDD ‘uoies!|iin paqg ‘Ng ‘usweabeuew paqg ‘NG
UOISIAID S82IAJISS [BOIpaW ay} Jo Aoijod |eiuad syl wouy paidepy,

Bulobuo—-0zoz Jequiadeq

"afJeyosip ajel|ioe} 01
(eaIWWOO NG 8Y} JO 881ILWIIGNS) DA O UONEBANOY
‘selbelells pue

pesy DAQ ‘seAleiussaidal sjeob ubiess pue jusLIsACIdLI IO} Seale SSBIppe ‘synsal

AusnEND  LAIN U0I08IIP NG ‘99NILWIOD Ng

sasJnu 3 pue

Buiobuo—0goz Aenuep 9|0 Buniwpe ‘uswyuedsp ND
Jo108.1p uswuedsp 9|

Bulobuo—-0gog Aenuer  ‘UOISIAIP NG 40308IP Sd B 10D
J10108JIp NG PUE Jojo8lIp

Buiobuo—-pgoz Aenuep Sd R DD ‘UoljeJiSIuIWLPE [BOIPSIN

sasinu abieyd
pue SJ01euIpI00d 8BJeyosip
Buiobuo-g L0z Joquierdeg  ‘siebeuew paq ‘siebeuew ase)

Buiobuo-g 0z Joquierdeg Jabeuew ase)

$S8SSE 0] 99}HWWO00 Ng 8yl Yum Buniesw Apepenp

‘sJaIjino Aep-og pue Aep-, Buibeuew
pue BuLIoHUOA (SO pesipiepueis yum pasedwod
se) 1uaiied paniwpe yoes 4o} SO [eudsoy Buuonuoln

“(OYdIM) waisAs uoirewoul Juswasbeuew
[endsoy ayi o sSO7 [eudsoy pasipiepuels buneibalu)

'SSO [eudsoy pasipiepuels buipuswsajdwi pue Bunesi)

'spJem jualedul |je ul spunoJd Buunp walsAs
Juswabeuew [ensiA NJ3HD 01 a3y & Buisn "1013u0d Jo
9SED UJ J0}08lIp [BDIpaW JO/pUk Juswpedap jo peay syl
01 Buluiniai ‘ased ul Aejgp ay} 4o} sjuswpedap pPaAjOAUl
Jo/pue ueroisAyd Arewnd ayy wouy uoneoynsnl Buneasg

‘(smainal [eoipaw pue suonebiisaaul ‘sonsoubelp ‘6a)
saoInIas [eudsoy ul sAejep Buibeuepy "sAejap oeJ} 0}
|00} UolEeDYIUSP! B}SEM Jusiedul endsoy |H| aui Buisn

‘slequisw wea} Areundiosipiaiul |ie buisudwod
‘syuaiied xa|dwod Joy spunou a1esedss Buneniu)
‘ue|d abueyosip jeudsoy ayy ul Bunedioiued
Ajeanoe ale siequusw Ajiwey pue spusized Buunsug

‘uoissiwpe uodn Jabeuepy ase) ayl Aq spasu
[e100s pue [eoipaw xa|dwod yum sjuaied Buikiusp|

sJaljIno
pue SO BuLonuop

SO 40} WalsAs
Bunoyuow e Buneas)

aJed Bbuunp sAejep
Buneuiwije pue Buikyusp

Spaau |e100s pue aJed
x39|dwod yum suoieindod
aned Buibeuey

awel) awi] Ajqisuodsay

uonoy

AGayens

wy

panuiuo)

I dlqeL

Al Harbi S, et al. BMJ Open Quality 2024;13:6002484. doi:10.1136/bmjoq-2023-002484



the patient for discharge and waiting for family members
to fulfil patient discharge) and in unnecessary motion
within the process (submission of prescriptions by nurses
to the pharmacy department and acquisition of necessary
medical supplies and devices by family members from
the materials management department (MMD)). Several
interventions were introduced. A paperless prescription
system was implemented via the Hospital Management
Information System (WIPRO), eliminating the need for
nurses to physically submit prescriptions to the phar-
macy department. This allowed for fast preparation and
delivery of take-out medications. Additionally, acquiring
supplies and medical equipment from the MMD became
the responsibility of case managers upon requisition by
the attending physician and was individually delivered to
patients prior to discharge. To improve the early discharge
of patients (before 12:00), case managers and discharge
coordinators were involved in anticipating referrals to
special facilities so that continuity of care could be guar-
anteed. Interventions are detailed in table 2.

During the COVID-19 pandemic, there were delays
in the discharge process and prolongation of LOSs due
to constant review of infectious disease protocols and
re-swabbing for patient clearance and discharge. The
CM department tackled this challenge by conducting a
continuous review of the plan of care for each patient,
providing care coordination to the responsible physician
and following up and expediting laboratory test results.

Third PDCA cycle

The third PDCA cycle of the initiative commenced in
September 2021, not immediately after the second cycle,
due to the COVID-19 pandemic. Nevertheless, the inter-
ventions of the first and second cycles were sustained
throughout the pandemic. The Male Surgical 1 unit was
the pilot unit for this cycle.

At the beginning of this cycle, a prolonged median time
for elective admission was observed (6 days). The main
root causes of long admission times were a mismatch
between demand and supply of inpatient beds, a lack
of knowledge of non-medical staff regarding neces-
sary medical terminology and diagnoses and a lack of
awareness of patients regarding hospital preadmission
requirements.

The main intervention was the establishment of a bed
management division (following the CM department)
to act as a centralised bed management authority that
handles all admissions and transfers throughout the
hospital. Moreover, the Admission Office, previously
under the department of patient affairs, was transferred
to the authority of the CM department, bringing both
elective and emergency admissions under the purview of
CM. Recruiting additional staff was necessary to support
the new division. Internal hiring (ie, rehiring of existing
staff) proved to be a cost-effective approach that also
ensured staff retention.

Bed management monitored and analysed hospital-
wide patient flow patterns to predict volume and seasonal

variations. Furthermore, the IHI Be a Bed Ahead: ‘The
Pull versus Push System’'® was implemented to address
delays in patient movement between care points. In
addition, daily morning bed management huddles were
commenced, where bed managers monitored patient
admissions and managed bed capacity and demand issues
with the care team in real time.

Education of non-medical staff pertaining to medical
terminology and hospital patient flow processes was neces-
sary to improve the admission process time yet proved to
be challenging. Nevertheless, the project team hired an
admission office manager with a background in nursing
and experience in CM or bed management, making
the education programme possible. In addition, several
interventions were implemented to improve patient and
family member awareness of preadmission requirements.
Details of the interventions of the third PDCA cycle are
detailed in table 3.

RESULTS
This project comprised three overlapping cycles of inter-
ventions starting in September 2019 through September
2022. The aim of the first PDCA cycle was to reduce the
average hospital LOS. Regarding process measures used
to evaluate these cycle interventions, the percentage of
compliance with MDT review on the eighth day fluctu-
ated throughout the first 12 months of the intervention,
with the value exceeding the expected target begin-
ning in April 2020. A 100% compliance was achieved in
September 2020, and this compliance was sustained until
the end of the project (p=0.009) (figure 2A, table 4).
The percentage of early discharge planning for complex
patients increased from a baseline of 0% at the begin-
ning of the intervention to 100% in February 2020 and
sustained at 100% until the end of the project; neverthe-
less, the change was not significant (figure 2B, table 4).
The second PDCA cycle was aimed atreducing discharge
cycle time. To examine the impact of interventions, the
following process measures were evaluated: percentage
of patients discharged from the hospital units before
12:00, percentage of patients with documented prelim-
inary discharge orders the night before discharge and
median time until discharge. The baseline percentage of
patients discharged before 12:00 was 20%. This measure
rapidly increased, exceeding the expected target and
reaching 63% in February 2020. It then plummeted
between April 2020 and September 2020 due to the diffi-
culty of attaining the interventions during the COVID-19
pandemic. The measure then gradually improved, from
30% in May 2019, exceeding the expected target in
August 2020 (60%), and reaching 66% at the end of the
initiative (p=0.001) (figure 2C, table 4). The percentage
of patients with documented preliminary discharge
orders the night before discharge started at a baseline of
32% and steadily increased to achieve the expected target
in July 2020, and reaching 85% at the end of the initia-
tive (p=0.001) (figure 2D, table 4). The baseline median
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Figure 2 Process measures. (A) MDT compliance on the eighth day (%). (B) Early initiation of discharge planning for complex
cases (%). (C) Patients discharged from the hospital units before 12:00 (%). (D) Patients with documented preliminary discharge
orders the night before discharge (%). (E) Median time (in minutes) until discharge from an inpatient setting. (F) Waiting time (in
days) for elective admission. (G) Delayed admission (lasting >45 min) (%). (H) Patients admitted to hospital units before 10:00
(%). (I) Bed turnover rate. Ave., average; BTR, bed turnover rate; MDT, multidisciplinary team.
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time until discharge was estimated at 212 min in October
2019. This was rapidly decreased to 62.3 min in January
2020. The decrease was sustained until the end of the
initiative, reaching 63 min at the end of the intervention.
Yet, this 71% improvement was not statistically significant
(figure 2E, table 4).

During the third PDCA cycle, reducing the median
waiting time for elective admission was the main target
of the interventions. Process measures examined for
this cycle included waiting time for elective admission,
the percentage of delayed admissions (lasting >45 min)
and the percentage of patients admitted to hospital units
before 10:00. The baseline measure of waiting time for
elective admission was 6 days in September 2021. The
median values fluctuated thereafter, showing increases
and decreases still below the expected target level. By the
end of the initiative, the median time was reduced by 50%
(8 days in September 2022); nevertheless, the change was
not statistically significant (figure 2F, table 4). Median
delayed admission was estimated at 10% at baseline
(September 2021). The measure gradually decreased,
reaching 3% at the end of the initiative (p<0.001)
(figure 2G, table 4). The percentage of patients admitted
to hospital units before 10:00 started at a baseline value of
19% (September 2021). This measure gradually increased
to 92% at the end of the initiative (p<0.001) (figure 2H,
table 4).

Bed turnover rate, the process measure influenced by
all project interventions, was initially estimated at 0.57
in September 2019. This gradually increased to 0.98
in February 2020, after which there was a rapid drop
continuing until April 2020 due to the failure to sustain
the interventions during the COVID-19 pandemic. The
measure then gradually increased to 0.96 in October
2020, after which the increase was sustained, reaching
0.93 at the end of the initiative (p=0.038) (figure 2I,
table 4).

The outcome measures of this project were the average
hospital LOS, the average ED boarding time, and patient
experience. The baseline average hospital LOS was 11.5
in January 2019. The measure fluctuated remarkably until
July 2020 (reaching 6.2), after which the measure was
gradually reduced to 4.4 days at the end of the interven-
tion (p<0.001) (figure 3A, table 4). The baseline average
ED boarding time was 11.9 hours in January 2019. This
rapidly dropped until July 2019, after which the reduction
was sustained, reaching 1.2 hours at the end of the inter-
vention (p=0.017) (figure 3B, table 4). Regarding patient
experience, the domains of inpatient admission and
discharge were specifically targeted. There was a gradual
and sustainable improvement in patient experience of
the admission process from a baseline of 85.1% in 2019
to 86.1% in 2022. Satisfaction with the discharge process
increased from 83.5% at baseline in 2019 to 87.9% in
2022 (figure 3E, table 4).

The balancing measures of the project were the hospital
readmission rate within 30 days, the hospital mortality
rate and the HAI rate. The hospital readmission rate was

estimated at baseline in September 2019 (7.5%). This
rapidly dropped to 1.2% in June 2020. The measure then
gradually decreased to 0% in December 2021, with this
value sustained to the end of the initiative. Nevertheless,
this change was not statistically significant (figure 3C,
table 4). Regarding mortality, the baseline measurement
in the fourth quarter of 2019 was 2.5%, which increased
to 4.5% in the first quarter of 2020. This was followed
by a steady decrease to 2.5% at the end of the interven-
tion, which was not correlated with hospital LOS. On the
other hand, the HAI rate started at 1.8% at baseline in the
fourth quarter of 2019. This declined in the first quarter
of 2020, reaching 0.8%, followed by a rise to 2.3% in the
second quarter of 2020. The HAI rate steadily decreased
thereafter, reaching 1.3% at the end of the initiative,
being correlated with hospital LOS (p=0.037) (figure 3D,
table 4).

ROI estimation

ROI" was estimated to determine the economic impact
of the intervention. ROI was calculated as the ratio of two
financial estimates of net financial returns from improve-
ment action (cost reduction due to reducing hospital
LOS) divided by the financial investment in the improve-
ment project (internal hiring of staff for the bed manage-
ment division). Cost savings were derived from the differ-
ence between returns (cost reduction resulting from
reducing hospital LOS) and cost investment (internal
hiring of staff for the bed management division).

The reduction of hospital LOS at Al Hada Armed
Forces Hospital resulted in net financial returns of 128
032 692 Saudi Riyals (SAR) (table 5), while the financial
investment in the improvement action was estimated at 4
902 500 SAR (table 6). The net cost savings (ie, net finan-
cial returns—financial investment) were estimated at 123
130 192 SAR (US$32 821 239). Therefore, the ROI was
estimated at 26.11.

DISCUSSION
The Saudi population has grown exponentially in the last
20 years, leading to an increase in healthcare expenditure
estimated at US$2.4 billion per year." Like most coun-
tries around the globe, Saudi Arabia experiences chal-
lenges in providing cost-effective healthcare services while
ensuring the quality of care in its public facilities. Health-
care transformation is a central goal of Saudi Arabia’s
Vision 2030.*° Saudi Arabia has opted to restructure its
healthcare system through privatising public hospitals,
a globally implemented solution for overcoming the
financial burden of inefficient and unsatisfactory health-
care systems.”' Yet Vision 2030 sets the path for using
innovation to enhance operational efficiency and finan-
cial sustainability in healthcare.”” Thus, the adoption of
innovative CM approaches aligns with and contributes to
Saudi’s Vision 2030.

The goal of this project was to streamline patient care,
focusing on the role of CM as the main drive for the
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change package. The initiative started in September 2019
and was concluded in September 2022. The interventions
were implemented via three overlapping PDCA cycles.
All project measures (process, balancing and outcome)
were continuously monitored. Hospital LOS has been
established as a measure of the efficiency of healthcare.*
Unnecessarily long hospital stays are associated with poor
patient outcomes, including hospital-acquired infec-
tions and increased mortality,23 as well as increased costs
and negative patient experiences.”* Long patient LOSs
reduce the operational efficiency of healthcare systems,
burden the staff and increase the cost of unnecessary
bed occupancy** and the economic impact of adverse
events.”” * We used average hospital LOS as the major
outcome measure of this initiative. The average hospital
LOS for all causes across the Organisation for Economic
Cooperation and Development countries was about 8
days. Turkey and Mexico had the shortest stays (about
4 days), whereas Japan and Korea had the longest stays
(over 16 days).27

In the first PDCA cycle, CM focused on the coordi-
nation of patient care among all involved parties. One
approach used in this project was enforcing the role
of MDTs. MDTs make interprofessional education and
collaboration possible.” * This collaboration allowed
for problem-solving and decision-making in real-time.
Moreover, the CM introduced measures to overcome the
delayed transition of patients to other care or community
settings, a well-known problem in healthcare that delays
patient discharge and unnecessarily prolongs LOS.” This
was achieved by identifying patients with complex social
and medical needs upon admission and by developing
communication programmes addressing target care and
community services. Proper transition of care has been
shown to reduce hospital readmissions,” which is in line
with the reduction of the hospital readmission rate in our
study.

Discharge planning is currently an important element
in managing healthcare systems. Several authors have
declared morning hours unsuitable for preparing the
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Table 5 Net financial returns due to the improvement plan

Year
Indicator 2020 2021 2022
Total number of beds 220 283 293
Bed occupancy rate (%) 62.0 81.0 75.0
Current bed use 136 229 220
Hospital LOS (days) before 9.5 6.8 5.5
Hospital LOS (days) after 6.8 5.5 4.6
Bed demand with new LOS 98 185 184
Gain in available beds 39 44 36
Daily bed cost (SAR) 3000.0 3000.0 3000.0
Daily operational efficiency (SAR) 116299 131470 107877
Monthly operational efficiency (SAR) 3488968 3944104 3236318
Annual operational efficiency (SAR) 41 867 621.0 47329253 38835818
Net financial return 128032692 SAR

LOS, length of stay; SAR, Saudi Riyals.

preliminary discharge order and this should ideally occur
the day before discharge, when the patient has been tenta-
tively identified as ready to leave.” > The planning of the
discharge process was successfully tackled in the second
PDCA cycle using several interventions. Discharge plan-
ning has been shown to be effective in reducing hospital
LOSS,34 % \which is in line with our results.

Bed management was addressed in the third PDCA
cycle. CM created a central bed management authority,
moving all relevant hospital sections under its umbrella.
This made the orchestration of all hospital admissions and
transfers possible, with the aim of monitoring hospital
beds and providing empty beds for elective and emer-
gency admissions, to match demand and capacity. This
resulted in a successful reduction of waiting times for elec-
tive admissions and the ED boarding time and increased
hospital operational efficiency. The role of bed manage-
ment in improving patient flow and hospital operational
efficiency has been confirmed in several studies.™ *’

The project team used internal hiring to recruit staff
for the newly developed Bed Management Division.
The advantages of internal hiring are multidimensional;
short recruitment process, reduced recruitment costs, no
need for advertising, and the fact that internal recruits
are already familiar with the organisation’s culture and
processes.”® In addition to achieving staff retention, this
proved to be a rapid solution, which resulted in 315 000
SAR in estimated cost savings that would have otherwise
been incurred in the external hiring of non-Saudi staff.

Being a tertiary care facility, Al Hada Armed Forces
Hospital is the destination of complex patients with
comorbidities requiring special diagnostics and treat-
ment plans. CM and MDT approaches are the most
common interventions used to address complexity in
hospital settings, where complex patients are identified
and engaged to prevent worsening health and improve
health outcomes and patient satisfaction.*

Patients engaged in their own healthcare are believed
to have better health outcomes and to be more satisfied
with the service.™ * But this is hard to achieve in an inpa-
tient setting.” Nevertheless, involving patients and their
family members in discharge and admission planning (in
the first and third PDCA cycles, respectively) proved to
be an integral factor in the success of the improvement.

The importance of data-driven approaches for
improving healthcare has been recently highlighted in
the literature.” From the beginning of the project, CM
integrated data-driven approaches into its process. This
facilitated data analysis, collaboration of care and decision-
making, making the study interventions successful. This is
in line with the results of several studies using data-driven
approaches in comparable settings.” **

Patient experience serves as a crucial outcome measure
for assessing the effectiveness of hospital-wide patient flow
improvements.*’ This study followed patient satisfaction
with admission and discharge processes, which has shown
a steady increase over the period of the intervention.

Reducing average hospital LOS has been found to
reduce mortality rates.*? However, this could not be
demonstrated in our study. This could be explained by the
complexity of the patient population at Al Hada Armed
Forces Hospital. Moreover, increased mortality rates due
to the COVID-19 pandemic further affected our findings.
On the other hand, hospital LOS had a positive impact
on the HAI rate in our study. This is consistent with the
findings of various studies.** **

The net cost savings of the initiative amounted to 123
million SAR over the 3 years of the project. The financial
revenue generated by the project was exceptional, with
an ROI of 26. According to the Agency for Healthcare
Research and Quality,'” an ROI of 26 indicates that for
every 1 SAR invested in the initiative, the hospital gained
26 SAR. This is in accordance with recent studies that
have shown that managing patient flows through CM is
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Table 6 Financial investment in the improvement action

September 2021-September 2022

September 2020-September 2021

September 2019-September 2020

No. of staff Monthly (SAR) Annual (SAR) No. of staff Monthly (SAR) Annual (SAR) No. of staff Monthly (SAR) Annual (SAR)

Internal hiring

576000
1716000
15000

8000

6

192000
1404000
10000

8000

2
9
4

192000
780000

8000

Saudi staff salary

13000
2500

11

6

13000
2500

13000
2500

5
7

Non-Saudi staff salary

17500

Initial training cost
Annual cost (SAR)

Total financial
investment

2307000

1606000

989500

4902500 SAR

SAR, Saudi Riyals.

not only beneficial to the patient but is also beneficial
to the organisation.” ** The literature is divided on the
cost-effectiveness of CM,* which is probably explained by
the wide variability of CM approaches. Nevertheless, our
interventions proved to be cost-effective in our hospital
setting.

LESSONS LEARNT

The changes implemented in this project—the utilisation
of case managers, bed managers, discharge coordinators
and admission officers, coupled with modification of
hospital-related processes and a patient or family-centred
care approach have resulted in significant improvements
in patient flow and a reduction in unnecessary hospital
stays, with favourable financial outcomes. This model
embodies the potential for sustainability and exporta-
bility.

The sustainability of these improvements relies on
continuous implementation and refining of the roles and
processes involved. This requires effective communication
among the supervising body, including regular huddles,
to timely identify and address challenges arising during
the process. Ongoing training programmes and height-
ened awareness among healthcare professionals can help
maintain the momentum and ensure long-term success in
patient flow enhancements. The changes involved in this
project can also be exportable. Establishing dedicated
CM departments in each military hospital in Saudi Arabia
can further solidify these changes and provide a frame-
work for future improvements. Interinstitutional commu-
nication is necessary to discuss the specific strategies
for transfer and the sustainability of the interventions.
Additionally, highlighting positive financial impact and
patient benefit can emphasise the value of these interven-
tions and their potential replication in other healthcare
settings.

In summary, the lessons learnt from this project
underscore the importance of prioritising patient safety,
optimising efficiency, improving accessibility and imple-
menting sustainable solutions. By incorporating these
lessons into future initiatives, healthcare organisations
can strive for continuous improvement in patient care
and operational efficiency.

LIMITATIONS

The first PDCA cycle of our initiative coincided with two
ongoing projects, NO WAIT* and the patient flow opti-
misation project’” of the CM department. Therefore, it is
challenging to quantify the extent of change solely attrib-
utable to the interventions of this initiative. Assessing the
impact of the intervention on hospital staff and their satis-
faction with the change would have been a valuable addi-
tion to the work, but this was not addressed in the study.
Additionally, we acknowledge the limited scope of the
patient experience domain in this study, which focused
on the inpatient domain encompassing admission and
discharge processes. While these aspects are crucial for
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patient satisfaction and overall experience, other impor-
tant domains of patient experience were not addressed.
Further research and study should explore all satisfac-
tion domains of the patient journey related to hospital
LOS, such as communication with healthcare providers,
involvement in treatment decisions, pain management,
and overall care coordination.

Itis important to note that although the findings of this
study align with previous research, the context of each
healthcare organisation may vary, and the specific inter-
ventions implemented may differ. Therefore, it is essen-
tial to consider the unique characteristics and needs of
each organisation when designing and implementing CM
interventions.

CONCLUSION

This project demonstrates that CM can improve patient
flow in a hospital setting through the roles of case
managers, bed managers, discharge coordinators and
admission officers and through modifying hospital-
related processes (admission/discharge planning, MDT
huddles and others), with a positive financial impact due
to a reduction of the costs of unnecessary inpatient stays.
This project also demonstrates that a sustainable solution,
rather than a short-term intervention, can be successfully
implemented. The current intervention can serve as a
reference point for future improvement projects dealing
with patient flow in hospitals and how it contributes to
quality improvement and patient benefit.

Due to the remarkable results of this improvement
project, it was recommended that this set of interventions
be disseminated to the MODHS and its satellites. The
project team has begun professional training programmes
across hospitals in the MODHS with the objectives of
creating awareness about patient flow, teaching methods
of improving patient flow and setting the groundwork for
establishing CM departments in each hospital.

While challenges and limitations were encountered,
the study has provided valuable insights into the complex-
ities of optimising patient flow in a hospital setting. By
addressing these challenges and building upon the
successes of this project, hospitals can continue to improve
patient care, resource utilisation, and overall operational
efficiency. This research contributes to the body of knowl-
edge on patient flow optimisation and provides a frame-
work for future studies and implementations in other
healthcare settings.
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