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BRIEF REPORT

in the morning can be challenging given 
elements of patient care that need to be 
addressed on the morning of discharge. 
When census begins to rise, patients 
begin to board in the emergency depart-
ment (ED) and length of stay begins to 
increase, discharge distribution concen-
trates later in the day, and demand for 
inpatient space advances to earlier in the 
morning due to daily admissions outnum-
bering discharges.2 The aim of this project 
was to develop a process that focused on 
early discharge for patients who are medi-
cally ready by applying process improve-
ment principles. 

Studies attempting to reduce total 
length of stay and streamline the dis-
charge process have made interventions at 
multiple levels, including early discharge 
orders by physicians, twice a day multidis-
ciplinary rounds, early transportation to 

nursing facilities, and creating websites to track daily discharges 
before noon.3-5 Many institutions have examined the importance 
of multidisciplinary teams as a modality to create clinical micro-
systems to improve communication and patient outcomes and 
allow for optimized discharge planning.6-8 While there is guidance 
on optimizing patient transitions from the inpatient to outpatient 
settings,9 there is a paucity of data on a comprehensive set of tac-
tics to facilitate early discharges. 

INITIAL ASSESSMENT
Similar to other academic medical centers,10 the timing and pace of 
patient discharges are not level-loaded throughout the day within 
the inpatient platform in our institution, an academic medical center 
and adult Level I trauma center located in Milwaukee, Wisconsin.

ABSTRACT
Quality Problem: The timing and pace of patient discharges are not level-loaded throughout the 
day at many institutions including ours, an academic medical center and adult Level I trauma cen-
ter located in Milwaukee, Wisconsin.

Initial Assessment: Only 4% of patients were being discharged with rooms marked dirty by 11 AM 

at our institution.

Choice of Solution: We put together a multidisciplinary team of approximately 30 stakeholders 
to develop a revised process that focused on coordination of discharge activities, plan of care 
awareness among team members, and communication with patients and families.

Implementation: The discharge process was piloted and iteratively adjusted on a single medicine 
floor. 

Evaluation: Our interventions made a noticeable impact on median room “ready to be cleaned” 
(RTBC) time without having an adverse impact on length of stay. RTBC improved by a median of 
39 minutes (P = 0.019), and the proportion of rooms ready to be cleaned by 11 AM increased from 
4.19% to 8.13%.

Lessons Learned: Having a multidisciplinary team participate in the evaluation and development 
of a new process was critical. Additionally, implementing solutions on a single unit allowed for 
rapid iteration of changes.
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Discharge When Medically Ready 

QUALITY PROBLEM
Acute care hospitals are experiencing increased inpatient census 
with a need for early bed availability during the morning hours 
to accommodate incoming patient flow.1 Prioritizing discharges 
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A critical mass of discharges happens in the afternoon, with 
nearly 50% occurring between 1 pm and 5 pm. This creates an 
insufficient number of available beds for timely placement of 
patient admissions, with 50% of admissions occurring between 
11 am and 7 pm. 

CHOICE OF SOLUTION
We employed Institute of Healthcare Improvement’s Model For 
Improvement (MFI). MFI frames an improvement project with 3 
questions:11 (1) What are we trying to accomplish)? (2) How will 
we know a change is an improvement? (3) What changes can we 
make that will result in improvement?

Our goal with this project was to open up inpatient beds ear-
lier in the day. We decided to track our median bed “ready to be 
cleaned” (RTBC) time and the proportion of beds marked ready 
for cleaning by 11 am as indicators of improvement in the number 
of inpatient beds available for new admissions. A 30-member team 
from medical and surgical floors was assembled to determine the 
changes needed to reach our goal. It included representatives from 
various disciplines: attending and resident physicians, advanced 
practice providers, nursing, pharmacy, respiratory therapy, radi-
ology, physical therapy, occupational therapy, speech therapy, 
patient flow, and transport. This team met 1 to 2 times per month 
over the span of 7 months and was facilitated by the institution’s 
process improvement department. 

The team first developed a current state process map that repre-
sented the discharge planning process steps, from admission until 
discharge. The team then utilized Lean principles to analyze the 
process map and identify non–value-added activities within the 
current process. Lean originated in the business world as a cost 
reduction mechanism employed by all members of the organiza-
tion to systematically reduce waste.12 Lean principles are routinely 
used in health care to maximize value by reducing waste and wait.13 
The root causes for the non–value-added activities in our discharge 
planning process were identified and solutions were developed to 
address them. Root causes were grouped into 19 categories, each 
of which was further divided into subcategories. A total of 91 
solutions were identified and eventually solidified into 53 discrete 
action items, with several items targeting each root cause. These 
solutions were prioritized by using scores assigned by the team for 
“impact to project goals” and “effort to implement.” These scores 
were used for pilot implementation priority to maximize impact 
and ensure stewardship of resources. The 19 categories and sub-
categories of barriers identified and solutions with highest score in 
each subcategory are presented in the Table. These solutions led to 
the development of multiple interventions throughout the patient’s 
stay (Table and Appendix). Some solutions were not implemented 
during the pilot, mostly due to informational technology or bud-
getary constraints (Table). We decided to move forward with the 
pilot while continuing to work with project sponsors on imple-
menting these solutions at a later date. Key behavioral items imple-
mented during the pilot are summarized below. 

On the day of admission, the clinician and nurse discussed the 
goals of care with the patient, and the clinician established the 
anticipated date of discharge, if known.

At T-48 (48 hours prior to discharge), the clinician assessed 
the patient’s progress to the discharge milestones. The anticipated 
discharge date was established or updated. Nursing staff assessed 
the patient’s and family’s understanding of the care plan and dis-
charge needs. 

At T-24 (24 hours prior to discharge), the clinician assessed the 
patient’s progress to the discharge milestones. Remaining activities 
were ordered and/or completed, including imaging/procedures, 
medication reconciliation, home oxygen evaluation, therapy, con-
sults, and discharge teaching. Additionally, durable medical equip-
ment, home care, and transportation were arranged. 

On the day of discharge, the clinician reviewed the planned 
discharge, final discharge medication list, and after-visit summary. 
The care team completed remaining items for patient discharge, 
including providing final education, prescriptions, and durable 
medical equipment.

PILOT IMPLEMENTATION
The solutions were planned for pilot on a single medicine unit for 
2 months. The education methods used for the new process were 
department meetings, leader emails to staff, the hospital intranet, 
and an internal podcast. Posters summarizing the changes were 
posted on the pilot unit and in staff workrooms.

After completion of education, we conducted the pilot. 
Compliance with various elements of the pilot was determined 
by nurse manager audits. This involved the nurse manager round-
ing with patients throughout their stay to determine what aspects 
of the care plan had been discussed with them and also audit-
ing patient’s whiteboards for the presence of a care plan and esti-
mated discharge date. This information, along with observations 
by members of the care team related to the pilot, was reviewed 
at weekly multidisciplinary meetings and adjustments were made. 
The main points of adjustment during pilot implementation 
included members of the multidisciplinary team gathering infor-
mation from their respective frontline staff regarding compliance 
with tactics, increasing awareness among staff members by sharing 
tactics at staff meetings on an ongoing basis, and coaching staff 
members through one-on-one interactions with unit leaders. 

EVALUATION
We assessed performance of the process by evaluating the percentage 
of beds marked RTBC by 11 am and median RTBC time. A previ-
ous study showed an association between increase in the proportion 
of patients discharged before noon and length of stay, presumably 
driven by the perverse incentive of keeping the patient an additional 
midnight and discharging them early the next day.14 Therefore, we 
also monitored length of stay as a balancing measure to ensure it 
was not adversely influenced by the efforts to improve the RTBC 
metrics.
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Table. Barriers and Solutions to Discharge When Medically Ready

Category Subcategory Highest-Ranked Solutions in Each Subcategorya (Score out of 100)

Imaging studies Scheduling outpatient exams Exams that do not change the disposition of the patient should be scheduled as outpatient (65)
 Update SPOKb provider list Add intern/resident to SPOKb paging list to make it easier to determine who to page (41)

EPIC (EHR) Imaging preparation Have all imaging preparations be on EPIC for nurses (62)
 Home care/DME orders  Link templates of needed information to home care/DME orders in Epic (47)
 Home oxygen orders Information services to work with home care medical to create a comprehensive template for home oxygen  
  ordering (45)
 Discharge checklist Transition to standardized needs flowsheet (discharge check off) that all disciplines can see (42)
 Discharge order alert EPIC alert to flag patients 24 (T-24) and 48 (T-48) hours prior to discharge and day of discharge (40)
 Physical therapy/occupational therapy When team places a consult, there should be a prompt in EPIC to ensure activity order is in place (50)
 Swallow evaluation Create an order set to include bedside swallow evaluation and video swallow if indicated (46)
 Security-personal property Alert on discharge navigator of possession of personal property by security (41)

Clinician Clinician plan of care updates to  Clinicians enter anticipated discharge date and discharge plan in their daily progress note and attend care
 the team coordination rounds (64)
 After-visit summary  Clinicians to enter discharge instructions on day of discharge (52)
 Order entry Provide WOW (Workstation On Wheels) to providers (61)
 Controlled substances Educate clinicians to “sign” controlled substances in Epic instead of “sign and hold” (45)
 Attending to see patient Attending on house-staff team to see ready for discharge patients prior to rounds (41)
 Team rounds House-staff teams, when not post call, to start rounds by 8.30 am (51)
 House staff Better education for house staff on discharge process (33)

Pharmacy Priority lane Have a fast-track process in pharmacy to fill medications faster for discharged patients (50)
 Test script Create policy giving pharmacist the ability to run test prescriptions under attending’s name (54) 
 Fill preference Pharmacist to ask about where to get prescription filled after DC (51)
 Antibiotic script Policy allowing pharmacist to print antibiotic script once Infectious Disease note is in (43) 
 Printed scripts Have prescriptions completed and given to pharmacy as soon as possible (43) 
 Additional staff Hire additional staff to complete test prescriptions/prior authorizations (27) 
 Fill alert Patient to receive text message when prescription is ready for pick up at pharmacy (35)
 Discharge medication reconciliation Create a process to keep discharge medication report separate from other AVS documents (47)

Physical therapy Admission assessment Nursing to screen for need for PT/OT assessment using Activity Measure for Post-Acute Care( 34)
 Additional staff Increase physical therapy/occupational therapy daily staffing (30)

CCRs Clinical milestone focus Transition CCRs to being clinical milestone-focused from date-focused (45)

Education Managing patient expectations Create scripting to educate patients and families in discharge process throughout admission (39) 
 Wound/ostomy teaching Create standardized videos for wound/ostomy care (41)
 White boards Utilize white boards in patient rooms to improve communication with patients/families (51) 

Follow-up Follow-up appointments Priority line to clinic scheduler to set up post discharge appointments (41)
 Identification of PCP Nursing to flag patients without PCP at admission assessment and communicate with health care unit 
  coordinators on floors to set up PCP (40)

Case management/ Ride home Arrange Uber/Lyft prepaid cards for payment to patients for ride home (31)
social work Difficult discharge team Create team to discharges where patient has been medically ready for more than 24 hours but there is no  
  safe discharge plan (30)
 DME supplier Provide feedback and assign consequences to DME supplier for delays (21)

Dietary Home nutrition support Determine need for home nutrition support on post-operative day 1 and determine insurance coverage  
  greater than 24 hours prior to discharge (37)

Transport Staffing model Transport to provide adequate staffing during peak hours and support 15-minute maximum wait time (36)

ICU Early discharge planning Initial discharge assessment and planning to begin in the ICU (51)

Consults Timely communication If day of discharge consult cannot be avoided, inform consulting team when calling consult and consulting  
  team to prioritize (43)
 Diabetes education Diabetes education to schedule time for education with patient’s family (41)
 Diabetes education consults Empower RNs to place diabetes education consult (44)

Nursing Additional staff Expand hours of patient free charge nurse to round with teams and coordinate discharge needs (35)
 Rounding with primary team Include RN in bedside rounds with primary team (53)
 Plan of care Charge RN to page clinician to clarify discharge plan in the afternoon if unclear (44)

Abbreviations: EHR, elecontronic health record; DME, durable medical equipment; PT, physical therapy; OT, occupational therapy; CCR, care coordination rounds; PCP, 
primary care provider; ICU, intensive care unit; RN, registered nurse.
Italicized Items were implemented during the pilot.
aScore out of 100, calculated as {Anticipated impact X (10-anticipated effort)}; anticipated impact and anticipated effort both scored on a scale of 1 to 10 with 10 being 
maximum impact/effort.
bSPOK is the clinical communications system used at our institution.
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The pilot unit metric performance was evaluated by utiliz-
ing data from 2 months of patient discharges preintervention 
(N = 167) and 2 months postintervention (N = 160). There was a 
statistically significant (P = 0.017, Mann-Whitney test) favorable 
shift in the median RTBC time of 39 minutes earlier in the day 
from 15:32 to 14:53. There was no significant change in median 
length of stay (P = 0.444) from 3.33 to 3.42 days, which was con-
sistent with the project’s deliverable expectations. Length of stay 
was calculated based on the number of midnights a patient spent 
in the hospital. While we saw a slight increase of 0.09 days in the 
length of stay, we do not think the change was clinically mean-
ingful. The data indicated a favorable 94% improvement (from 
4.19% to 8.13%) for rooms RTBC by 11 am; however, analysis 
did not indicate statistical significance (P = 0.168). Finally, there 
was no significant change in the 30-day readmission rate (17.2% 
to 16.9%, P = 0.13).

Based on these results, the interventions made a noticeable 
impact on early discharge planning without having an adverse 
impact on length of stay. In a study done at a pediatric hospi-
tal, a 79% increase in discharges by 11 am (8.8% to 15.8%) 
reduced wait times in the ED from 221 minutes to 133 minutes.15 
While we did not study the change in our ED wait times with 
the improvement in proportion of rooms marked RTBC by 11 
am, we anticipate a similarly positive impact.10 Reduction in ED 
overcrowding has the potential to improve patient and staff satis-
faction16 and improve patient safety.17

LESSONS LEARNED
The team reported the value in bringing various roles together 
during process development to aid in understanding tasks and 
challenges faced by other members of the care team. Many new 
insights were unexpected and allowed understanding beyond what 
was understood within the context of busy day-to-day observation. 
Additionally, piloting solutions on a single unit allowed for rapid 
iteration of changes, since the number of stakeholders to involve 
in assessment of performance and implementation of incremental 
changes was minimized. Another key learning is the need for for-
mal electronic health record-generated reports on compliance with 
tactics included in the pilot. 

The next step is to implement this process on all hospital units, 
while utilizing successive “plan-do-study-act” cycles. Solutions 
that were not implemented during the pilot will be incorporated 
in the next phase as they become available. 

Two additional interventions are being considered based on 
learnings from the pilot. Lack of team awareness of readiness for 
discharge is a key barrier to early discharges. We addressed this by 
asking clinicians to enter expected discharge date on whiteboards in 
patient rooms and filling out the expected discharge date in the elec-
tronic health record during our multidisciplinary care coordination 
rounds. Based on input from unit nurse managers, we are consider-
ing highlighting readiness for next day discharge on a whiteboard 
placed in multidisciplinary work areas on the floor.15 In addition, 

our clinicians reported a need for an afternoon huddle with social 
work and case management to prepare patients for early discharges 
the following day.3 We plan to discuss the logistics of this change 
with our care management colleagues and hospital administration. 

Acknowledgement: The authors would like to thank all of the “Discharge 
When Medically Ready” team members who contributed to development of 
this process and the 5SE for being the pilot implementation unit.

Funding/Support: None declared.

Financial Disclosures: None declared.

Appendix: Available online at www.wmjonline.org.

REFERENCES
1. Mustafa A, Mahgoub S. Understanding and overcoming barriers to timely discharge 
from the pediatric units. BMJ Qual Improv Rep. 2016;5(1):u209098.w3772. doi:10.1136/
bmjquality.u209098.w3772 
2. White BA, Biddinger PD, Chang Y, Grabowski B, Carignan S, Brown DF. Boarding 
inpatients in the emergency department increases discharged patient length of stay. J 
Emerg Med. 2013;44(1):230-235. doi:10.1016/j.jemermed.2012.05.007
3. Wertheimer B, Jacobs RE, Bailey M, et al. Discharge before noon: an achievable 
hospital goal. J Hosp Med. 2014;9(4):210-214. doi:10.1002/jhm.2154
4. Wertheimer B, Jacobs RE, Iturrate E, Bailey M, Hochman K. Discharge before noon: 
effect on throughput and sustainability. J Hosp Med. 2015;10(10):664-669. doi:10.1002/
jhm.2412
5. Patel H, Morduchowicz S, Mourad M. Using a systematic framework of interventions 
to improve early discharges. Jt Comm J Qual Patient Saf. 2017;43(4):189-196. 
doi:10.1016/j.jcjq.2016.12.003
6. Kane M, Weinacker A, Arthofer R, et al. A multidisciplinary initiative to increase 
inpatient discharges before noon. J Nurs Adm. 2016;46(12):630-635. doi:10.1097/
NNA.0000000000000418
7. Caminiti C, Meschi T, Braglia L, et al. Reducing unnecessary hospital days to improve 
quality of care through physician accountability: a cluster randomised trial. BMC Health 
Serv Res. 2013;13:14. Published 2013 Jan 10. doi:10.1186/1472-6963-13-14
8. Epstein NE. Multidisciplinary in-hospital teams improve patient outcomes: a review. 
Surg Neurol Int. 2014;5(Suppl 7):S295-S303. Published 2014 Aug 28. doi:10.4103/2152-
7806.139612
9. Hesselink G, Zegers M, Vernooij-Dassen M, et al. Improving patient discharge and 
reducing hospital readmissions by using Intervention Mapping. BMC Health Serv Res. 
2014;14:389. Published 2014 Sep 13. doi:10.1186/1472-6963-14-389
10. Khanna S, Boyle J, Good N, Lind J. Impact of admission and discharge peak times 
on hospital overcrowding. Stud Health Technol Inform. 2011;168:82-88. Accessed March 
6, 2020. http://www.ncbi.nlm.nih.gov/pubmed/21893915
11. Lee CS, Larson DB. Beginner's guide to practice quality improvement using the 
model for improvement. J Am Coll Radiol. 2014;11(12 Pt A):1131-1136. doi:10.1016/j.
jacr.2014.08.033
12. Näslund D. Lean, six sigma and lean sigma: fads or real process improvement 
methods? Bus Process Manag J. 2008;14(3):269-287. doi:10.1108/14637150810876634
13. Lawal AK, Rotter T, Kinsman L, et al. Lean management in health care: definition, 
concepts, methodology and effects reported (systematic review protocol). Syst Rev. 
2014;3:103. Published 2014 Sep 19. doi:10.1186/2046-4053-3-103
14. Rajkomar A, Valencia V, Novelero M, Mourad M, Auerbach A. The association 
between discharge before noon and length of stay in medical and surgical patients. J 
Hosp Med. 2016;11(12):859-861. doi:10.1002/jhm.2529
15. Destino L, Bennett D, Wood M, et al. Improving patient flow: analysis of an initiative 
to improve early discharge. J Hosp Med. 2019;14(1):22-27. doi:10.12788/jhm.3133
16. Derlet RW, Richards JR. Overcrowding in the nation's emergency departments: 
complex causes and disturbing effects. Ann Emerg Med. 2000;35(1):63-68. doi:10.1016/
s0196-0644(00)70105-3
17. Bekmezian A, Chung PJ. Boarding admitted children in the emergency department 
impacts inpatient outcomes. Pediatr Emerg Care. 2012;28(3):236-242. doi:10.1097/
PEC.0b013e3182494b94



WMJ (ISSN 1098-1861) is published through a collaboration between The Medical 
College of Wisconsin and The University of Wisconsin School of Medicine and Public 
Health. The mission of WMJ is to provide an opportunity to publish original research, 
case reports, review articles, and essays about current medical and public health 
issues.  

© 2022 Board of Regents of the University of Wisconsin System and The Medical 
College of Wisconsin, Inc.

Visit www.wmjonline.org to learn more.


