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Abstract 

Problem: Discharging patients from the hospital can be a complicated process that comes with 

challenges. Hospital data from the telemetry/ medical-surgical unit in August 2021 identified an 

average time of 419 minutes from the time of written discharge to the actual time the patient 

leaves the unit, and the goal time is 120 minutes. This delay has also affected emergency 

department length of stay as the average number in the hospital is approaching 4 hours. 

Purpose: To implement and evaluate the n-by-T strategy and interprofessional discharge 

planning in a telemetry/ medical-surgical unit to reduce the time between eligibility for discharge 

and time of discharge.  

Methods: The quality improvement project involves utilizing a discharge checklist with the n-

by-T strategy during interprofessional rounds to safely schedule a number of patients (n) for the 

same or next day discharge by a goal time (T) for the patients on a 51-bed telemetry/ medical-

surgical unit. The evaluation includes the use of the discharge checklist during discharge rounds, 

the average speed of the discharge process (difference in time of eligibility for discharge and 

time of discharge), the average time of discharges (this is the time the patient leaves the unit), the 

length of stay, the unit’s 7-day and 30-day readmission rates. 

Results: In August 2021 pre-implementation, the speed of discharge process was 419 minutes, 

and the length of stay was 4.33 days. Post implementation, the average speed of discharge was 

628 minutes in October, 302 minutes in November, and 261 minutes in December. The average 

length of stay post-implementation was 4.04 days, 3.69 days, and 3.98 days, for October, 

November, and December, respectively. 

Conclusions:  Implementation of interprofessional discharge planning and the n-by-T strategy 

was associated with decreased length of stay, and improved discharge speed.  
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Background 

National Center for Health Statistics (NCHS, 2017) estimated that the number of 

emergency department (ED) visits has risen to 130 million a year, creating an urgent need to 

improve patient throughput. Hospital data from the telemetry/ medical-surgical unit in August 

2021 identified that patients are discharged on an average of 419 minutes from the time of 

written discharge to the actual time the patient leaves the unit, and the goal is 120 minutes. In the 

telemetry/ medical-surgical unit at a community hospital in Maryland, the time from when 

discharge is written to when a patient is discharged averages 419 minutes, which has affected 

emergency department (ED) length of stay (LOS), as the average ED LOS in the hospital is 

approaching four hours. The lack of an efficient discharge process in the telemetry/ medical 

surgical unit was identified as a cause of the delay. Improving patient throughput is paramount 

not just as an internal and patient centered goal, but also one associated with regulation and 

reimbursement. Precisely how to improve patient throughput remains a profound task. The 

hospital has tried several interventions, but none has resolved the issue to date. The current 

practice in the discharge process has fragmented communication. Often, the patient knows about 

being discharged prior to the nursing care team, and orders are written without plans for wrap 

around care at the home. This delays discharge as the additional service of coordination takes 

time to obtain. Unnecessary increases in patients’ length of stay have correlated with the hospital 

losing money. One proposed solution is interprofessional discharge planning and the n by T 

strategy. Delays in patient discharges from the time of written discharge order to actual patient 

discharge affect the efficiency of administrating quality health care across many health care 

facilities in the United States. This delay affects the task of navigating patients through the 

available hospital systems, especially in times of high inflow of patients. Patients get frustrated 
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with the lengthy ED stay and delays in the discharge and transfer process when they are not 

moved through the hospital efficiently, resulting in a lower patient satisfaction score (Walker, 

Kappus, & Hall, 2016). The purpose of this quality improvement project was to implement and 

evaluate interprofessional discharge planning and the n-by-T strategy in a telemetry/ medical-

surgical unit, implementing a coordinated plan of care to reduce the time between eligibility for 

discharge and time of discharge. 

Literature Review 

The aim of the evidence review is the implementation of interprofessional or a 

multidisciplinary rounding team with the use of the n-by-T strategy in the discharge process to 

improve the discharge process time, with the aim of hospital discharges occurring before noon. 

This implementation is based on scheduling a patient discharge before noon. The utilization of a 

discharge checklist by the interprofessional team to increase the number of discharges occurring 

before noon was evaluated. Parikh, Ballester, Ramsey, Kong, and Pook (2017) analyzed the 

effects of the n-by-T strategy on the discharge process in a single setting, inpatient trauma unit. 

The study consisted of two phases, a simulation, and a pilot study. The implementation resulted 

in earlier discharge orders and a decrease in the discharge process time. This approach found that 

target discharge strategies, such as the n-by-T, can help reduce discharge lateness and upstream 

boarding, especially during high unit occupancy. A limitation that may affect the generalizability 

of this study is the single site setting.  

Patel et al. (2019) implemented a team-based multidisciplinary discharge round (MDRs) 

for general medicine patients. The findings showed that the intervention improved care 

efficiency and hospital throughput by improving communication and coordination of care. It also 

improved the proportion of discharges before noon, decreased LOS, and decreased the 30-day 



DISCHARGE PLANNING TO REDUCE TIME FOR PATIENT DISCHARGE                       5 

readmission rate. Bardes, Khan, Cornell, and Wilson (2017) found that by establishing a separate 

discharge team at a trauma center, there were large improvements in the discharge by noon rate. 

This study is limited due to its retrospective nature. Chaiyachati et al. (2016) implemented daily 

morning discharge rounds on the inpatient service, requiring each resident team in the training 

program to prepare potential discharges one day ahead and prioritize these discharges the 

following day. The findings showed that the percentage of discharges before noon (DBN) 

increased, and patients departed the hospital earlier. The weakness in this study was that data 

was not collected on the details of the discharge planning, which may weaken the internal 

validity. Patel et al. (2017) implemented a rigorous continuous improvement process and 

sustained it with ongoing education, process changes, and audit and feedback. The advantage of 

the intervention is that it increased early discharges irrespective of the patient's final disposition.  

Kane et al. (2016) implemented a crowding operations/management system and a goal of 

two discharges before 11 AM on each inpatient unit. The results were statistically significantly 

for increased DBN, without negatively impacting patient satisfaction or readmissions. Two 

interventions were implemented at the same time, thus making it difficult to isolate the impact of 

each intervention, which could threaten the reliability. Wertheimer, Jacobs, Iturrate, Bailey, and 

Hochman (2015) implemented a checklist that identifies next-day DBN patients. This 

implementation showed a statistically significant improvement in DBN rates. Increasing the 

DBN rate correlates with admissions arriving earlier in the day and reductions in high-frequency 

peaks of ED admissions. Durvasula et al. (2015) analyzed the effects of the implementation of a 

pilot study, by shifting discharge functions from the day of discharge to the night before 

discharge. The discharge checklist was helpful in anticipating care coordination needs prior to 

discharge. The percentage of patients discharged before 11:00 AM increased significantly and 
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the average discharge time of the day improved. Wertheimer et al. (2014) implemented a 

discharge checklist to help in preparation for next-day DBNs. The study showed for a DBN to be 

successful, the team, patient, and family members must be informed, and discharge plans must 

be initiated prior to the expected discharge date. Overall, the discharge checklist helps the 

multidisciplinary team to assess patient readiness and coordinate successful discharge (Durvasula 

et al., 2015; Wertheimer et al., 2014; Wertheimer et al., 2015) 

Theoretical Framework 

The Meleis’ transition model is the theory guiding this Quality Improvement project. 

Transition is the movement or passage from one state or condition to another (Meleis, 2010). The 

major components of transition, (the nature of the transition, transition conditions, nursing 

therapeutics and patterns of response) which are the variables associated with the transition 

theory, have been selected for inclusion in this project. The nature of the transition involves all 

stakeholders to assimilate a newer approach; among this approach are planning or 

communicating discharge plans as soon as possible to optimize the time spent in the unit, 

organizing transportation to facilitate discharge, ensuring patients and family members are aware 

of the development to achieve compliance. Discharge orientations, championing 

interprofessional discharge planning are nursing therapeutics. It is worthy to mention that the 

transition theory includes properties like awareness, engagement, change and difference, time-

span and critical points in the events. These properties of transition experience are interrelated as 

a complex process.  

Implementation process Framework (Helfrich et al., 2007) describes and provides a guide 

on an organization framework for innovation implementation. Helfrich et al. (2007) proposed 

that for an innovation to be effective, it must be supported by an organization and be tailored 
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such that it fits specifically with the practice problem and the unit where the innovation is to be 

applied. The usual practice in the unit where this project was implemented, is that previously the 

providers made rounds on patients and wrote discharge orders without proper inquiry or 

communication with the nurses or case manager to find out if the patient had all necessary 

support or help before discharge. For this project, organizational support was reflected by the 

number of buy-ins from providers, nurses, case management, social workers, nursing executive 

leadership and educational department who have collectively prioritized improving patient 

discharge time. 

Methods 

           A quality improvement (QI) project on interprofessional discharge planning and the n-by-

T discharge strategy was implemented on the telemetry/ medical-surgical unit in a community 

hospital in Maryland. Inclusion criteria for the patients were aged 18 years or older and admitted 

greater than 24 hours. Patients were not excluded based on race, gender, diagnoses, or discharge 

destination. The telemetry/ med-surgical unit is a 51-bed unit with an average of 9-10 discharges 

and admissions daily. The estimated sample size for the project was 805 patients.  

A project description was submitted to the Institutional Review Board (IRB) for a Non- 

Human Subjects Research (NHSR) determination at the University of Maryland Baltimore 

(UMB) and to the community hospital where the project was implemented. Human subjects were 

protected during this project since it did not have a direct impact on patient care and did not 

interfere with admissions or discharges. Privacy of patients was maintained, since there was no 

collection of data related to age, sex, race, or diagnoses and procedures during hospitalization. 

The QI project pre-implementation period occurred over a 4-week period. The first week 

of training was dedicated to the champion team members of the QI project. A champion team 
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member was to be present at every shift so that questions could be answered when the DNP 

student was unavailable. The training occurred as a 10-minute, informal, one-on-one 

presentation, during which the project was explained and written educational material was 

provided (Appendix F). The training session was centered around a lesson plan which included 

education in reference to the n-by-T strategy, the discharge readiness checklist (Appendix G), the 

role of interprofessional rounds, how these components come together as a discharge process, 

and how to schedule the patients for a goal time of discharge. The discharge readiness checklist 

was reviewed in detail during the training, including the columns, how to fill it out on a patient-

by patient basis, and how to evaluate it to schedule patient discharge times. At the end of the 

training session, the participants were able to demonstrate teach back of all the components of 

the lesson plan. The second, third, and fourth weeks were dedicated to training the remaining 

team members during an informal 10-minute huddle and one-on-one sessions. This training 

included bedside nurses, case management, social workers and providers who participated in the 

discharge process on the telemetry/ medical-surgical unit. Close to eighty percent of the staff (76 

staff out of the 95 eligible staff) received training. All participants signed in on the discharge 

process education/training sign in sheet (Appendix E). The sign in sheets were in the n-by-T 

discharge process binder that was left on the unit. The project was implemented for a 14-week 

period from October 1st, 2021, to December 31st, 2021, and occurred Mondays to Fridays. The 

unit held interprofessional rounds at 2:00 PM and the discharge checklist was used during these 

rounds to determine patient needs, while planning for next or same-day discharges. During 

rounds, any patients who could be scheduled for discharge were noted on the discharge readiness 

checklist. The discharge readiness checklists were organized by week in the n-by-T discharge 

binder, which was kept in the office of the unit manager on the unit. During the implementation, 
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the DNP student made several visits to assess implementation, barriers, and adjust the process. 

Also, the DNP student made weekly contact with the unit to answer questions, address concerns, 

and assess sustainability. The discharge readiness checklists were assessed weekly to determine 

compliance. Compliance was measured by counting the number of completed discharge 

checklists in the discharge checklist folder versus the number of eligible discharge patients. The 

final data was collected 14-weeks post-implementation. The data collected, via audit, included 

the discharge readiness checklists, the dates and times of actual discharges, and the speed of the 

discharge process. Data collected from the electronic health record (EHR) via EPIC included the 

dates and times when the discharge was written, the date and time when the nurse acknowledged 

the discharge, and the date and time of actual discharges. The DNP student completed the audits, 

with assistance from the clinical site representative (CSR). The length of stay (LOS), the 7-day 

and 30-day readmission rates were collected by the project host through hospital data bay 

reports. The date and times of discharges were put into Excel spreadsheets to determine weekly 

means, as well as a post-implementation mean. The speed of the discharge process, from the time 

the discharge order was signed by a provider to the time the patient was discharged from the bed 

in the EHR, was calculated into a post-implementation average.  

Results 

           The setting already had interprofessional rounding in place, but the process was under 

performing. The implementation included the use of a discharge readiness checklist with all 

participants (the providers, case management, social workers, and nurses) contributing to the 

completion of the discharge readiness checklist. The charge nurse (team lead nurse) completed 

the checklist during rounds and assigned a goal time of discharge for patients who were deemed 

safe and appropriate for either same-day discharge or next-day discharge.  
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The data analyzed included audit results pre-implementation of the n-by-T strategy and 

post-implementation of the n-by-T strategy. The data analyzed included the average time of 

discharges and the average speed of the discharges. Analysis was conducted using Excel.  

The pre-implementation average discharge speed (difference of time of a discharge order and the 

time the patient leaves the unit) for August 2021 was 419 minutes. The post- implementation 

average discharge speed for October was 628 minutes, for November it was 302 minutes and for 

December it was 261 minutes (Appendix H and I). The pre-implementation average discharge 

time (time patient leaves the unit) for August was 3:14 PM. The post- implementation average 

discharge time for October was 7:25 PM, for November it was 3:25 PM, and for December it 

was 5:16 PM (Appendix K). 

The length of stay, the 7-day, and 30-day readmission rates were collected by the clinical 

site host via unit-specific reports through the hospital data bay. The length of stay in the month 

of August 2021 prior to implementation was 4.33 days, decreased to 4.04 in October 2021, 

November 2021 was 3.69 days, and December 2021, was 3.98 days (Appendix J). The 7-day 

readmission rate in August 2021 (this was the readmission rate for patients discharged in August 

and readmitted within 7-days in August), the month prior to implementation, was 0.90 %, rate 

increased to 2.33 in October 2021, 1.06 % in November 2021, and 1.45 % in December 2021 

(Appendix L). The 7-day readmission rate results were not statistically significant when 

comparing one-month, two-month, and three-month post-implementation to the pre-

implementation data. The 30-day readmission rate in August, the month prior to implementation, 

was 7.66 %, increased to 9.30 % in October 2021, 4.26 % in November 2021, and 7.25 % in 

December 2021 (Appendix L). The 30-day readmission rate results were not statistically 



DISCHARGE PLANNING TO REDUCE TIME FOR PATIENT DISCHARGE                       11 

significant when comparing one-month, two-month, and three-month post-implementation to the 

pre-implementation data.  

           Observed associations revealed that the discharge readiness checklist assisted the 

interprofessional team in prioritizing patients for early next day discharge, though it did not 

correlate to a significant shift in the average time of discharge. The speed of the discharge 

process increased in October, the first month post implementation, as opposed to the expected 

decrease in discharge speed. The speed of the discharge process decreased in the months of 

November and December as expected. The use of the discharge readiness checklist assisted with 

determining patient readiness for discharge and the time spent on it improved the quality of the 

discharges, which correlated with a decrease in length of stay.  

           The charge nurses, social workers, case managers, and providers were great facilitators of 

this project implementation. The discharge checklist was completed 75% of the time (Appendix 

M), that is 604 patients out of the 805 eligible patients had the discharge checklist completed, 

which was less than the short-term goal of 100% completion rate. An unexpected barrier was the 

time commitment that the discharge checklist took during interprofessional rounds. The charge 

nurses had to complete their unit-specific discharge readiness checklist during rounds on all 

patients, so the addition of the discharge readiness checklist for the patients was found to be 

time-consuming and a barrier to sustainability.  

           An unanticipated benefit that occurred during the implementation of this project was the 

initiation of a performance improvement project in the unit. The objective of the performance 

improvement project is to improve length of stay and patient satisfaction. This may be beneficial 

in bringing down the length of stay in the unit.  
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Discussion 

           The n-by-T strategy with a discharge readiness checklist was implemented with patients 

located on the telemetry/medical-surgical unit at a Maryland community hospital. The 

implementation of the n-by-T strategy into discharge rounds on the telemetry/medical-surgical 

unit did not have a statistically significant impact on the average time of discharge. These results 

differed from the anticipated outcomes and results found in other publications. Parikh et al. 

(2017) found the implementation of the n-by-T strategy shifted discharges to earlier in the day. 

The study revealed 4.16% of patients were discharged before noon pre-implementation, while 

post-implementation 29.78% of patients were discharged by noon (Parikh et al., 2017). 

Publications that examined the use of a discharge checklist also found an increase in the number 

of patient discharges before noon (Wertheimer et al., 2015; Durvasula et al., 2015). The results 

from this QI project saw an improvement in the discharge speed at the site from pre-

implementation to post-implementation. This is comparable to previous research which showed 

that planned discharges, interprofessional rounds, and the use of a discharge checklist improved 

discharge speed (Chaiyachati et al., 2016; Parikh et al., 2017; Patel et al., 2017; Wertheimer et 

al., 2014). The average time of discharge results was not consistent with the findings in the 

literature or the anticipated outcomes for this DNP project. The site of this QI project was 

consistent with those in the literature, an acute inpatient setting with high patient turnover. The 

results of this QI project may have been affected by the high nurse turnover rate in the unit, 

leading to more agency nurses in the unit. Often, these agency nurses were not trained on the 

new discharge process. The result of the QI project also may have been impacted due to patient 

acuity, increased intensive care unit (ICU) patients’ transfers, increased COVID patients in the 

unit that had extended length of stay which was not assessed for during implementation and data 
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collection. The patient discharge settings were also not accounted for and may have contributed 

to the findings. Delay in the insurance prior authorization process affects patients’ timely 

discharge. Unavailability of ready beds for patients being discharged to a long-term facility or 

skilled nursing facility. Patients who are discharged to home health, an outpatient rehabilitation 

or long-term care setting may have higher discharge needs than patients who are discharged 

home.  

           The strengths associated with the project included stakeholder buy-in, generalizability, 

and minimal financial burden. The stakeholders included the medical providers, the unit nurse 

manager, the nurses, the case management, and the social worker. Stakeholders, such as team 

charge nurses, case managers, social workers, and providers, participated daily in the 

interprofessional discharge rounds Monday through Friday. The charge nurses completed the 

discharge checklist (Appendix G) 45 out of the 60 days, which was a 75% compliance rate. This 

also correlates with 604 patients with completed discharge checklist out of the 805 eligible 

patients. Case management was prepared to discuss patient discharge readiness and patient 

discharge needs at rounds, which increased the ability to assign n-by-T values.  

           The patients on the unit had a variety of diagnoses, acuity levels, and discharge needs. 

These factors increased the generalizability of the n-by-T strategy to other inpatient settings. The 

n-by-T strategy was flexible, which also contributed to the generalizability of this DNP project. 

The strategy allowed for variance in values assigned to n and T, so inpatient settings that adopt 

this strategy into their discharge rounds have flexibility in their scheduled discharges. There was 

minimal financial burden associated with the implementation of this project, with the printed 

discharge checklist being the only added cost. Interprofessional rounds have already occurred at 

the site, which initially occurred at 11 AM for the first 4 weeks of implementation but was 
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switched to 2 PM for the remaining 10 weeks of implementation. Staffing was impacted by the 

implementation of this DNP project. There was a high nurse turnover rate, and many float-pool 

nurses (nurses who move from one unit to another). This impact affected staff knowledge of the 

project, since education was previously given to regular staff who left the unit.  

           The project site increased the generalizability of the n-by-T strategy, though it may have 

limited it as well. The project would be applicable to any inpatient setting; however, it would not 

be applicable to an observation unit or emergency department setting. Another limitation is the 

imprecision in the data collection. The pre-implementation data collected was from the two 

months prior to project implementation, while the implementation period occurred over 14 

weeks. Another limitation was that compliance of discharge readiness checklist completion 

varied with the assigned charge nurse. The charge nurses reported that the discharge readiness 

checklist was time consuming and that may impact filling it out during rounds, in addition to the 

unit’s patient interdisciplinary plan of care (IPOC) notes that also needed to be updated during 

rounds.  

Conclusion 

           Patient discharges are a complex process that can lead to increased costs for hospitals and 

patients. This QI project was useful in improving the discharge process by planning discharges 

and assessing patient readiness with a discharge checklist. The project saw an improvement in 

the discharge speed and length of stay, which has been shown to save hospitals unplanned costs.  

           The sustainability of this project could be reduced due to the time burden associated with 

the discharge checklist, but this could also be an impact of short staffing overall and may be 

resolved after crisis levels of care are resolved. The nurse manager felt encouraged to continue 
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the process due to the impact of the project on the unit’s improved discharge speed and length of 

stay.  

            There is potential for other units within the organization where the project was 

implemented to adopt the discharge strategy, n-by-T. While the telemetry/ medical-surgical unit 

did not see a significant shift in earlier discharges, the literature supported the use of scheduling 

discharges and a discharge readiness checklist to meet goals of discharging patients before noon. 

Units need to be educated that the discharge readiness checklist is necessary to assess patient 

readiness for discharge, schedule patient discharges, and assign values to n and T. 
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Appendix A 

Table 1  

 
Evidence Review Table 

Citation: Bardes, J., Khan, U., Cornell, N., & Wilson, A. (2017). A team approach to effectively discharge trauma patients. Journal 

of Surgical Research, 213, 1-5. doi:10.1016/j.jss.2017.02.018 

 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To assess the 

effectiveness of a 
standardized discharge 

team on a patient’s 

LOS and discharged by 

noon. 

 

 

 

Retrospective pre- and 

postintervention study 

Patients at a university, 

level 1 trauma center in 
West Virginia: 

preintervention N=3053 

patients and post- 
intervention N=3801 

patients 

A multidisciplinary 

discharge team was 
created from existing 

staff at a level 1 trauma 

center, in addition to 

the multidisciplinary 

team that completes 

morning rounds on the 

inpatient beds. The 

discharge team rounded 

on patients with the 

medical team to ensure 

they saw the patients 
early in the morning so 

that same day 

discharges could be 

assessed, as well as 

rounding independently 

to determine patient’s 

discharge needs. 

 

Number of patients who 

are discharged by noon. 
Patient’s length of stay. 

The pre-implementation 

stage had 25.5% of 
patients discharged 

before noon, 

postimplementation 

saw 51.2% of patients 

discharged before noon. 

The mean LOS for 

patients decreased by 

18%. 

 

 

Citation: Chaiyachati, K. H., Sofair, A. N., Schwartz, J. I., & Chia, D. (2016). Discharge Rounds: Implementation of a Targeted 

Intervention for Improving Patient Throughput on an Inpatient Medical Teaching Service. Southern medical journal, 109(5), 313-

317. doi:10.14423/SMJ.0000000000000458 

 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

https://doi.org/10.1016/j.jss.2017.02.018
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The purpose of this 

study to evaluate if 

targeted interventions 

can help residents meet 

the hospital’s patient 

flow needs. Resident 
training program 

instituted daily morning 

discharge rounds on the 

inpatient service, 

requiring each team to 

prepare potential 

discharges 1 day ahead 

and prioritizing these 

discharges the next day. 

 

 

  

A retrospective, pre-

post analysis was 

conducted 1 month 

before and 3 months 

after implementation in 

August 2013 to assess 
discharge order entry 

times, the proportion of 

discharges before 11:00 

AM, and hospital 

departure times. 

The teaching service 

discharged a total of 

638 patients during the 

4-month study period, 

with a median 

(interquartile range) of 
156 (153-163) patients 

per month. 

The resident training 

program instituted daily 

morning discharge 

rounds on the inpatient 

service, requiring each 

team to prepare 
potential discharges 1 

day ahead and prioritize 

these discharges the 

next day. 

Mean discharge order 

entry times, proportion 

of early discharge 

orders entered by 11:00 

AM, and mean patient 

hospital departure times 

One-month post-

implementation, 

discharge orders were 

entered 59 minutes 

earlier (from 1:07 PM 

to 12:08 PM; P = 
0.001), the percentage 

of pre-11:00 AM 

discharges increased 

from 21% to 39% (P G 

0.01), and patients 

departed the hospital 50 

minutes earlier (from 

3:21 PM to 2:31 PM; P 

= 0.005). 

Citation: Durvasula, R., Kayihan, A., Del Bene, S., Granich, M., Parker, G., Anawalt, B. D., & Staiger, T. (2015). A 
multidisciplinary care pathway significantly increases the number of early morning discharges in a large academic medical 

center. Quality Management in Healthcare, 24(1), 45-51. doi:10.1097/QMH.0000000000000049 

 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To determine the 

impact on early 

morning discharges by 

implementing orders 

within the discharge 

process and medication 

reconciliation the night 

before the anticipated 
discharge. In addition, a 

discharge checklist was 

implemented that 

determined if a patient 

was appropriate for 

discharge. 

Cross-sectional study, 

included pilot study and 

main study 

comparisons 

A teaching hospital 

located in Washington 

that has more than 

18000 inpatients  

admissions yearly,  

N=778 

Early morning 

discharges by 

implementing orders 

within the discharge 

process and medication 

reconciliation the night 

before the anticipated 

discharge. In addition, a 
discharge checklist was 

implemented that 

determined if a patient 

was appropriate for 

discharge. 

Number of patients 

discharged before 11am 

was the primary 

outcome and the mean 

of discharge time was 

the secondary outcome 

During the pilot period 

11% of patients were 

discharged before 

11am, while after the 

main study period 

29.7% of discharges 

were before 11am if 

orders and medication 
reconciliation were 

completed the night 

before. The average 

discharge time was 

12:06pm. There was an 

improvement in the 30-

day readmission rate, 

which decreased to 

https://doi.org/10.1097/qmh.0000000000000049
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10.3%. There was no 

change to the mean 

LOS.  

Citation: Kane, M., Weinacker, A., Arthofer, R., Seay-Morrison, T., Elfman, W., Ramirez, M., ... & Welton, M. (2016). A 

multidisciplinary initiative to increase inpatient discharges before noon. JONA: The Journal of Nursing Administration, 46(12), 
630-635. doi:10.1097/NNA.0000000000000418 

 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The aim of this study is 

to evaluate the effect of 

2 hospital-wide 

interventions on 

achieving a discharge-

before-noon rate of 

40%. 

Preintervention/ 

postintervention 

retrospective analysis 

The preintervention and 

postintervention 

monitoring periods 

were each n = 334 days. 

Prior to the 

intervention, the 

average number of 

patients discharged 

throughout the hospital 
was 66 (+/-14) patients 

per day. Of these, 

approximately 9 (+/-4), 

or 14%, met the goal of 

being discharged before 

noon. In the 

postintervention 

observation period, 

there was a slight 

increase (3%) in the 

number of patients 

requiring discharge per 
day (n = 68 +/-13, P = 

.02; 95% confidence 

interval [CI], 0.3-4).  

-Crowding 

management; this is 

conducted twice-daily 

weekday 

multidisciplinary 

huddles with consistent 

senior physician and 

administrative leaders 

who are empowered to 
escalate issues quickly 

with real-time problem 

solving and rapid 

feedback loops for 

suggested solutions. 

 

-Two Discharges 

Before 11 AM; nursing 

and case management 

leadership developed a 

new standard whereby 

each inpatient unit 
identifies 2 patients 

who can be discharged 

prior to 11 AM every 

weekday. Using the 11 

AM cutoff time allows 

for a buffer period to 

address unexpected 

issues prior to 

Patient discharges 

before noon. 

 

Patient satisfaction and 

readmission rates. 

The discharge-before-

noon percentage 

increased from 14% in 

the 11-month 

preintervention period 

to an average of 24% 

over the 11-month 

postintervention period, 

whereas patient 
satisfaction scores and 

readmission rates 

remained stable 
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discharge, optimizing 

the chances of 

discharge by noon.  

 
 

Citation: Parikh, P., Ballester, N., Ramsey, K., Kong, N., & Pook, N. (2017). The n-by-T target discharge strategy for inpatient 

units. Medical Decision Making, 534-543. doi: 10.1177/0272989X17691735  

 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To determine the 

effects of the n-by-T 

target discharge 

strategy on discharge 

completion times and 

the upstream boarding. 
During the pilot study 

the nurses would 

determine the patients  

eligible for early 

discharge by 7am, and 

the patients would then 

be assigned a discharge 

time at n-by-10 or n-by-

12. 

 

 

Two phase study: Phase 

1 retrospective 

observational data 

applied to simulation 

model and Phase 2 pilot 

cross-sectional, 
observational study at 

an inpatient trauma unit 

at a level 2 trauma 

center located in the  

Midwest United  

States 

Phase 1: discharged 

patients from an 

inpatient trauma unit at 

a hospital in the 

Midwest in 2013, N= 

1789  
Phase 2: patients on 

pilot, inpatient unit  

from June through 

December 2014,  

N=unavailable 

Intervention promoted 

scheduling the patient 

discharge, with the use 

of multidisciplinary 

rounds, based on 

patient acuity and 
discharge needs.  

 

Utilizing targeted 

discharge strategies 

reduces discharge 

process delays and 

excessive discharges in 

the afternoon or 

evening. 

Time-based outcomes: 

discharge completion 

and upstream boarding 

times; capacity-based 

measures: annual 

inpatient and upstream 
bed hours.  

Phase 1: The n-by-T 

model was applied to 

the retrospective data, 

with 2-by10 and 2-by-

12 strategies being 

applied in the validated 
simulation model. The 

simulation revealed a 

decrease in the mean 

for total completion 

time of the discharge 

process, a decrease in 

the mean boarding 

times of patients, and 

an increase in the 

annual inpatient bed 

hours. The study found 
the slight difference in 

the improvements if 

T=10 or T=12. The 

pilot study showed 

comparable results to 

the simulation, with a 

decrease in boarding 

times and earlier 

discharge hours. In the 
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preimplementation 

stage of the pilot 4.16% 

of patients were 

discharged by noon, 

whereas post-

implementation 29.78% 
of patients were 

discharged before noon 

when using the 2 by 12 

strategy. 

Citation: Patel, H. Morduchowicz, S. & Mourad, M. (2017). Using a systematic framework of interventions to improve early 

discharges. The Joint Commission Journal on Quality and  Patient Safety, 43(4), 189-196. doi.org/10.1016/j.jcjq.2016.12.003  

 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To determine the effect 

of a multidisciplinary 

approach on increasing 

the percentage of 

patients discharged 
before noon.  

Quality  

Improvement  

(QI) initiative 

Inpatient hospital 

discharges, 

preintervention July 

2012 to June 2013 N= 

6572, July 2013 to June 
2014 N=6,179.  

The study used the 

Plan-Do-Study-Act 

(PDSA) model to 

introduce small trials of 

change to the 
multidisciplinary 

rounding that included 

prioritizing and 

communicating about 

education needs for 

patients for DBN and 

utilizing a Tee Time 

when there would be 

additional 

communication 

meetings between the 

multidisciplinary team 
members in the 

afternoons. The Tee 

Time allowed providers 

to plan for early 

discharges the 

following day by 

discussing family and 

patient transportation 

Number of patients who 

were discharged  

before noon  

(DBN). 

The patients who were 

being discharged home, 

preintervention found 

10.4% patients DBN 

while postintervention 
there was 15.7% DBN 

in FY2014. The 

patients who were 

being returned to a 

skilled nursing facility 

saw an increase from 

10.4% DBN pre-

intervention, to a 

postintervention of 

27.4% in FY2014. Data 

was examined in the 

year after the 
intervention and noted 

the trends continued 

with 19.7% DBN to 

home, while 33.2% 

DBN to a skilled 

nursing facility. 

https://doi-org.proxy-hs.researchport.umd.edu/10.1016/j.jcjq.2016.12.003
https://doi-org.proxy-hs.researchport.umd.edu/10.1016/j.jcjq.2016.12.003
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needs, with vouchers 

available if private 

vehicle would not be 

accessible 

Citation: Patel, H., Yirdaw, E., Yu, A., Slater, L., Perica, K., Pierce, R. G., ... & Jones, C. D. (2019). Improving early discharge 

using a team-based structure for discharge multidisciplinary rounds. Professional case management, 24(2), 83-89. doi: 

10.1097/NCM.0000000000000318 

 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The project aim was to 
improve care efficiency 
and hospital 
throughput by 
improving 
communication and 
coordination of care 
through creation of a 
team based MDR 
(multidisciplinary 
discharge rounds). 
 

Quality improvement 

(QI) project 

Patients at a medicine 

teaching service at the 

University of Colorado 

Hospital (UCH), a 673-
bed tertiary academic 

medical center. During 

their inpatient medicine 

rotations. 

 

1,584 patients were 

discharged from all 

medicine teams—825 

from pilot teams and 

759 from control teams. 

Multidisciplinary, 

team-based discharge 

planning rounds (MDR) 

for general medicine 
patients. 

Team-based MDR pilot 

improved 

interdisciplinary 

relationships and 
communication and 

resulted in shorter LOS, 

earlier discharge times, 

and lower 30-day 

readmissions. 

The proportion of 

patients with discharge 

before noon (DBN) 

orders was 41.2% on 
pilot versus 29.6% on 

control teams. Length 

of stay was 92.2 hr 

versus 97.2 hr, and 30-

day readmission rate 

was 16.0% versus 

18.3% for the pilot 

versus control teams, 

respectively. 

Citation: Wertheimer, B., Jacobs, R. E., Bailey, M., Holstein, S., Chatfield, S., Ohta, B., ... & Hochman, K. (2014). Discharge 

before noon: an achievable hospital goal. Journal of hospital medicine, 9(4), 210-214. doi:10.1002/jhm.2154 
 

 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To sustainably achieve 

a DBN rate of 30% and 

to evaluate the effect of 

this intervention on 

observed-to expected 

(O/E) LOS and 30-day 

readmission rate. 

Pre‐/post‐intervention 

retrospective analysis. 

Two acute care 

inpatient medical units 

in an urban, academic 

medical center. 

All inpatients 

discharged from the 

units. 

 

A checklist of daily 

responsibilities of a 

DBN was created by 

staff. Afternoon 

interdisciplinary rounds 

was initiated to identify 

next‐day DBNs and a 

website for enhanced 

communication was 

DBN percentage, O/E 

LOS, and 30-day 

readmission rate. 

The DBN percentage 

increased from 11% in 

the 8‐month baseline 

period to an average of 

38% over the 13‐month 

intervention 

(P = 0.0002). The 

average discharge time 

moved 1 hour and 31 

https://doi-org.proxy-hs.researchport.umd.edu/10.1002/jhm.2154
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created. Daily feedback 

on the DBN percentage 

was provided. 

minutes earlier in the 

day. The O/E LOS 

declined from 1.06 to 

0.96 (P = 0.0001), and 

the 30‐day readmission 

rate declined from 
14.3% to 13.1% 

(P = 0.1902). 

Citation: Wertheimer, B., Jacobs, R. E., Iturrate, E., Bailey, M., & Hochman, K. (2015). Discharge before noon: effect 

on throughput and sustainability. Journal of hospital medicine, 10(10), 664-669. doi:10.1002/jhm.2412 

 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To evaluate the effect 

of discharge-before-
noon (DBN) on 

admission timing and 

load, and how well 
the DBN initiative 

completed in a prior 

study has been 
sustained.  

 

Pre- and post-

retrospective analysis 

Patients at urban 

teaching ED patients 
admitted to inpatient 

unit’s preintervention  

N=2756 and 
postintervention 

N=3810; transfer 

patients within the 
hospital unit’s pre- 

intervention N=310 

and postintervention 

N=513 

The intervention 

consisted of a 
discharge checklist 

that was utilized 

during  
multidisciplinary 

rounding to 

determine patients 
who would be ready 

for discharge the 

following day before 

noon. 

Admission  

arrival times, load of 
admissions, and 

sustainability of  

DBN 

The ED admission to 

an inpatient unit 
median time went 

from 5pm to 4pm 

after the 
implementation of the 

intervention. Patient 

transfers also saw a 
change in the median 

arrival, from 5 pm to 

4pm. The level load 

of admissions 
changed from  

5pm to 10pm pre- 

intervention, to 3pm 
to 8pm post-

intervention. The 

average DBN for 

inpatient units was 
sustained at 35% 

after the original 

implementation of 
DBN, 18 months 

prior. All results were 

https://doi-org.proxy-hs.researchport.umd.edu/10.1002/jhm.2412
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found to be 
statistically 

significant and was 

found to be favorable 

for patient safety by 
moving admissions 

away from night 

shifts.  

 
 

Appendix B 

Table 2  
 

Synthesis Table 

Evidence Based Practice Question (PICO):  

 

Level of 

Evidence 

# Of 

Studies 
Summary of Findings Overall Quality 

III  
4 

 

Durvasula, et al. (2015) found that implementation of a 

multidisciplinary process for completion of medication 

reconciliation and discharge orders the night before 
discharge can significantly increase the number of early 

morning discharges and facilitate the safety and 

efficiency of care for hospitalized patients. The 
percentage of patient discharges occurring before 11:00 

AM increased to 29.7%, with an associated average 

discharge time of more than 3 hours earlier. 
 

Kane et al. (2016) found that the implementation of a 

crowding operations/management system and goal of 2 

discharges before 11 AM on each inpatient unit have 
significantly increased DCBNs, without negatively 

impacting patient satisfaction or readmissions. DCBNs 

increased from 14% in the preintervention period to an 
average of 24% during the postintervention period 

B, adequately powered. The measured results were consistent. 

Recommendations were clear. The outcomes may have been affected by 

other hospital interventions that coincided with the study interventions 

which could threaten the reliability. 
 

 

 
 

 

 
B, adequately powered. Results were consistent, recommendation are 

clear. Large sample size. Two interventions were implemented at the 

same time, thus making it difficult to isolate the impact of each 

intervention which could threaten the reliability. 
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Patel et al. (2017) found that improving the number of 

early discharges can be achievable using a rigorous 

continuous improvement process and sustained with 
ongoing education, process changes, and audit and 

feedback. The findings showed that the intervention 

improved discharges before noon, regardless of discharge 
destination. The date and time of discharge are entered by 

the discharging nurse or unit assistant in the electronic 

health record (EHR) system at the time the patient leaves 

the unit. A DBN was defined as a patient who left the 
hospital between 6:00 A.M. and 11:59 A.M. Data 

regarding discharge times were extracted from the EHR 

and available in real time on a discharge time 
improvement dashboard.  

 

 
 

 

Patelet al. (2019) Found that implementation of team-

based MDR improved interdisciplinary relationships and 
communication and resulted in shorter LOS, earlier 

discharge times, and lower 30-day readmissions. 

 
 

 

 
 

B, adequately powered. The measured results were consistent. 

Recommendations were clear. A weakness was generalizability as the 

study was at an academic hospital setting on medicine patients’ results 
may not be applicable to nonacademic settings or other patient 

populations.  

 
 

 

 

 
 

 

 
 

 

 
 

 

B, Controlled design strengthens internal validity. The measures and 

results were consistent. This study was conducted at a single institution, 
which may limit generalizability of findings. However, because multiple 

studies from other institutions demonstrate the impact of MDR, the 

impacts measured at the academic medical center are believed to be 
reproducible. 

IV 5 

Bardes et al. (2017) found that by establishing a separate 

discharge team, large improvements can be seen in the 

discharge by noon rate., A retrospective review of the 

trauma database at a university level I trauma center was 
performed. First, the trauma database was queried for 

patients admitted during the study period. Records were 

reviewed for 2 years before (2008-2009), and 2 years 

after (2011- 2012), implementation of the discharge team. 

B, Due to the retrospective approach in this study there were limitations 

in the data collected. There were significant increases in discharges 
before noon post-implementation of discharge rounds, which were 

supported by a study completed at another trauma center, increasing the 

external validity 
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Rating System for Hierarchy of Evidence 

Discharges by noon increased from 25.5% to 51.2% in 
the post implementation. 

 

 

Chaiyachati et al. (2016) found that the systematic 

implementation of early discharge rounds significantly 

decreased discharge times 1 month after its initiation. 
intervention highlights the impact a multidisciplinary 
intervention aimed at altering daily workflow patterns 

may have on early discharges. 

 
 

 

 

Parikh et al. (2017) found that target discharge strategies, 

such as the n-by-T, can help substantially reduce 

discharge lateness and upstream boarding, especially 
during high unit occupancy.  

 

 

 
Wertheimer et al. (2014) and Wertheimer et al. (2015) 

found that multidisciplinary intervention increases the 

DBN (discharge before noon) rate. Rate of DBN was 
measured as date and time of arrival to the unit and 

discharge date and time of all patients and were recorded 

in electronic medical record. 
 

 
 

 

C, A retrospective, pre-post analysis, adequately powered, large sample 

size. A weakness to the study was the absence of process measures 
indicating successful implementation. Data was not collected with 

regards to how often discharge planning was taking place by resident 

teams the day before or how often timeouts occurred during morning 
rounds. Data was not collected on the details of the discharge planning 
which may weaken the internal validity. 

 

 
 

B, this study was adequately powered with a large sample size. Due to a 

single site setting, a weakness was generalizability, however, increased 
external validity was noted through varying occupancy rates and patient 

acuities on the studied unit 

 
 

 

B, Pre-/postintervention retrospective analysis. Measured results were 

consistent. Results showed that the intervention increased the DBN rate. 
Recommendations were clear. 
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Level of 

Evidence 
Type of Evidence 

I (1) 
Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines 

based on systematic review of RCTs. 

II (2) Evidence obtained from well-designed RCT and/or reports of expert committees. 

III (3) Evidence obtained from well-designed controlled trials without randomization. 

IV (4) Evidence from well-designed case-control and cohort studies 

V (5) Evidence from systematic reviews of descriptive and qualitative study 

VI (6) Evidence from a single descriptive or qualitative study 

VII (7) Evidence from the opinion of authorities 
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Appendix C 

Figure 1 

Meleis Transitions Theory 
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Appendix D 

 

Figure 2 
Conceptual Framework of Complex Innovatlon Implementation 

 

 

 

 

 

 

 

 

 

 
 

Key  

Anticipated relationships 

Emergent relatlon8hip8.  < < >...« « « «» • » « « » « « « « « « < » » « » «««« « » « • • • • • < < » < < 

fra//cs indicates broadening of the definition of Its construct 

 

Source: Adapted from Klein and Sorra (1996, 1056). 

 

 

 

 

 

Implementation Pollclea 
and Practlcaa: 

Formal organizational 

actions ensure user skills, 
create incentives and/or 

identify and address barriers 
to use 

Management Support: 
Management 

communicates a rationale 
and priority 

 

Financial Resource 
Availability: 

Resources are made 
available to support 

implementation policies 
and practicea 

 

Implementation Climate: 
The innovation is perceived 
as an organizational priority 
by targeted organizational 

members 

 
  “   

Implementation 
Effectlvenaaa: 

Consistency and quality 
of innovation use 

 

 

 

 

Champlon{s): 

management 
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Appendix E 

Discharge Process Education/Training Sign-In Sheet 

 

De-Identified Staff Department Role Date of Education 

001    

002    

003    

004    

005    

006    
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Appendix F 

Educational material 

 

 



DISCHARGE PLANNING TO REDUCE TIME FOR PATIENT DISCHARGE                       33 

Appendix G 

Discharge Readiness Checklist 

Number Patient De-
Identifier 

 

Expected  
Discharge 

Date 

Cleared by 
Specialist? 

 
(Yes or NO) 

Medically stable 
for Discharge? 

 
(Yes or NO) 

Discharge Order 
Written? 

 
(Yes or NO) 

Pending Needs 
or Actions 

(Labs, Tests, 
Meds etc.) 

Discharge Scoring 
Home/Selfcare =1, 
Home Health = 2, 

Facility = 3  
 

Goal Discharge 
Time 

1. 001        

2. 002        

3. 003        

4. 004        

5. 005        

6. 006        
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Appendix H 
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Appendix I 
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                                                                                            Appendix J 
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Appendix K 
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Appendix M 
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