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Abstract 
Background 
Timely discharge of medically ready acute care patients reduces strain on hospital 
resources and limits patient exposure to iatrogenic harm. The increased need for acute 
care beds during various stages of the COVID-19 pandemic has made addressing 
barriers to timely discharge even more critical. The aim of this study was to analyze 
discharge barriers and hospital length of stay (LOS) before vs. during COVID-19 for 
a subset of acute care patients with identified barriers at an urban medical center. 

Methods 
A cross-sectional analysis was conducted with 64 patients in the baseline period before 
COVID-19 and 68 patients in the period during COVID-19. The Department of 
Care Coordination at the Johns Hopkins Hospital collected barrier and disposition 
data for the two six-week periods. A multivariable linear regression model was used to 
analyze the association between LOS and predictor variables including age, discharge 
barriers, discharge dispositions, and time period. 

Results 
Acute care patients with three identified barriers experienced a significant increase in 
average LOS during the COVID-19 time period (43.5 vs. 70.3 days, p<0.001), while 
the average LOS for all patients in this dataset decreased (35.0 vs. 28.1 days). For both 
periods, “High Cost/Complex Care Needs” (28% before vs. 34% during) was the most 
common barrier, followed by “Insurance Company” (13% for both periods). 

Conclusions 
Acute patients with three barriers experienced an increase in average LOS during the 
COVID-19 time period, while the average LOS of all patients in this dataset decreased 
during the pandemic. Further assessment of barriers and the impact of care pattern 
policies during the COVID-19 pandemic could inform discharge strategies. 

introduction 

Timely discharge of medically-ready patients from acute 
care hospitalization can reduce the strain on hospital re
sources and limit patient exposure to iatrogenic harm.1 

While only two percent of adult hospitalizations in the 
most recent National Inpatient Sample (2001–2012) 
were prolonged, defined as 21 days or longer, these pa
tients accounted for over 14% of hospital days and are 
attributed to over $20 billion in healthcare spending an

nually.2 A study examining long-term hospitalizations 
found that from 2001 to 2012, the average acute length of 
stay (LOS) for long-term hospitalizations in the United 
States decreased slightly from 27 days to 26.8 days while 
the cost per hospitalization increased significantly.2 One 
challenge in timely discharge from acute care is that the 
dearth of uniform guidelines and standardization during 
discharge leaves most decisions to be made on a case-by-
case basis.3 
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Table 1a. Standardized list and descriptions of barriers to discharge from acute care 

Standardized 
Barrier 

Further description and examples 

Acute 
Psychiatric/
Substance Use/
Alcohol Use 

Active management of acute psychiatric and substance use disorders, active suicidal ideation, new start MATa (buprenorphine 
and methadone, psychiatric and/or substance use disorder complex treatment coordination. Patient not ready to engage in 
treatment. 

Behavioral Issues Traumatic Brain Injury, developmental and/or intellectual disabilities requiring acute management. AERSb Screening 
requirement for placement. 

Dementia Care 
Needs 

24-hour supervision needs, locked unit placement need or limited bed availability, financial constraints, lack of affordability of 
patient /family to achieve safe discharge 

High Cost/
Complex Care 
Needs 

Hemodialysis, tracheostomy, tracheotomy, wound care, total parenteral nutrition, central parenteral nutrition, ventilator, 
percutaneous endoscopic gastrostomy tube, oxygen, nasoduodenal or nasogastric feeding tube, bariatric 

High Cost/
Complex 
Medication 
Needs 

Intravenous infusions, disease specific i.e. oncologic, neurological, rheumatologic, transplant, infectious disease; management of 
chronic diseases requiring multiple medications 

Homeless Lack of shelter availability, lack of affordable housing options, patient not ready to engage in utilization of available shelter 
resources, patient lack of income and support. 

Insurance 
Company 

Level of care requirement, insurance delay in providing authorization, insurance denial, insurance appeal 

International 
Patient 

Language/cultural barrier, embassy approval delay, discharge to home country via medical transport, limited local options 
available for complex care coordination needs 

Lacks Decisional 
Capacity 

Patient with no decision maker requiring guardianship proceedings, patient without capacity with concerns for abuse/neglect 
by current decision maker/caregiver requiring alternative discharge plan i.e. ALFc, LTCd facility, new facility and/or possible 
guardianship 

Non-Resident/
Non-Citizen 

Inability to access care and financial resources due to undocumented status, limited access due to out-of-state Medicaid 
insurance 

Patient/Family Disagreement with discharge care plan, inability to continue to care for patient at home due to new onset complex care needs, 
patient not ready to engage in care, social determinants of health impacting patient ability to participate in care plan i.e. financial 
limitations, transportation needs 

Security 
Concerns 

Victim of violent crime or domestic violence, security detail, patient incarcerated and/or previously incarcerated, registered sex 
offender in need of SNFe or Rehab placement, pediatric age patient requiring placement in adult facility due to violence history 

Unfunded/
Uninsured 

Lacks insurance coverage, ineligible for insurance and/or financial assistance/charity funding 

Use of Restraints Patient requiring continuous restraints such as: mitts, four-point restraint, bed rail restraints, Posey bed, patient requiring sitter 
or tele sitter, medical team unable to discontinue restraints and/or sitter. 

aMAT=Medication-Assisted Treatment, bAERS = Adult Evaluation and Review Services, cALF = Assisted-Living Facility, dLTC = Long Term Care, eSNF = Skilled Nursing Facility 

Timely discharge has become more critical during the 
COVID-19 pandemic as it increases the availability of 
acute care beds, decreasing hospital burden and reducing 
the potential for hospital-based viral transmission.4 A 
smooth transition is also important since hospitalized 
COVID-19 patients may need post-acute care to support 
their recovery. For example, COVID-19 patients treated 
in the Intensive Care Unit (ICU) and receiving support
ive ventilation are at risk of developing Post-Intensive 
Care Syndrome and may suffer long-term health conse
quences after discharge.5 Some hospitalized COVID-19 
patients may require readmission after discharge, with the 
Centers for Disease Control reporting a 9% same-hospi
tal readmission rate.6 This rate is higher in patients who 
were discharged to post-acute care facilities compared to 
home or self-care. New regulations and the strain on ca
pacity have prompted post-acute care facilities to make 
adaptations, such as transforming rooms into isolation 
and quarantine spaces.4 

There have been limited studies examining the effect 
of the pandemic on patient transitions to post-acute 
care.4 Given the overwhelming nature of COVID-19 and 
the sharp rise in demand for acute care beds, it is essential 

to identify and analyze barriers to discharge. Thus, the 
objective of this study was to analyze barriers to discharge 
for a subset of patients identified on multi-disciplinary 
rounds at an urban medical center (1,162 total beds) as 
having a barrier to discharge before or during the pan
demic. A tracking tool was developed by the Care Co
ordination/Clinical Resource Management department 
to track these patients and inform post-acute care transi
tions. We analyzed the relationship between LOS and fac
tors affecting discharge, including identified barriers, dis
charge disposition, and patient age, for the two periods 
(before and during COVID-19) to elucidate the impact 
of the pandemic on timely discharge. 

methods 

The Care Coordination/Clinical Resource Management 
department (“Care Coordination”) at the Johns Hopkins 
Hospital created a standardized list of 14 categories of 
barriers to discharge in late 2019 to track difficulties dis
charging adult patients from its medicine, surgery, and 
neurology units (Table 1a). This initiative aimed to iden
tify barriers to discharge and improve transitions to post-
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Table 1b. Standardized list of discharge dispositions 

Skilled Nursing Facility 

Self-Care 

Home Health Services 

Expired 

Chronic Hospital/Unit 

Hospice Home 

Left Against Medical Advice (AMA) 

Rehab (Acute Inpatient Unit) 

Psych Hospital/Unit 

Transferred to Other Service 

acute care, including skilled nursing facilities (SNFs), re
habilitation facilities, home healthcare, home/self-care, 
and transfer to other hospital facilities (Table 1b). Care 
Coordination’s Case Managers and Social Workers iden
tified patients with at least one barrier to discharge during 
daily multi-disciplinary rounds and reviewed cases at a 
weekly meeting to develop strategies to overcome these 
barriers. Throughout this process, data was manually col
lected, including the identified barriers to discharge, dis
position, and patient characteristics (i.e., age, primary 
payer, department). Up to three barriers per patient were 
recorded. The “COVID-19” barrier was a new barrier 
identified during the pandemic that encompassed a num
ber of situations complicating discharge, including sus
pected positive, awaiting testing, and policies that closed 
post-acute facilities to admission. Post-discharge, the to
tal LOS was logged in the dataset as a standardized mea
sure of hospital stay duration. 

This study analyzed the barriers to discharge data col
lected by Care Coordination in a six-week baseline period 
before COVID-19 became pervasive in US hospital pop
ulations (February 1–March 15, 2020) and in a six-week 
period when the prevalence of COVID-19 had risen in 
hospitals (April 1–May 15, 2020). Patients in this dataset 
were or were soon to be medically ready for discharge 
and experienced barriers to discharge. The institutional 
IRB determined that this quality improvement project 
did not constitute human subjects research and was ex
empt. Patients in this dataset who were in the hospital 
during both periods were classified based on their admis
sion date. This analysis included 64 patients in the base
line time period and 68 patients in the COVID-19 pe
riod. LOS information was updated as of August 2020, 
and patients who remained hospitalized at that time were 
recorded as having the LOS at the end of the study pe
riod. 

This study investigated the relationship between LOS 
and factors affecting discharge for two periods (before 
and during COVID-19). Outliers in each period were 
identified and excluded from the analysis. Qualitative 
analyses were used to describe the distribution of condi
tions affecting discharge for each period, including type 

and number of barriers to discharge and discharge dis
position. Total LOS was used as the outcome variable, 
and all analyses were run using Stata 17. We used a mul
tivariable linear regression model to analyze the associa
tion between LOS and independent predictor variables 
including age, the number and type of discharge barriers, 
discharge dispositions, and time period (before vs. during 
COVID-19). 

results 

Discharge Barriers 

In the baseline period, the most common barrier to dis
charge was “High Cost/Complex Care Needs” (17 pa
tients; 28%), followed by “Insurance Company” (8 pa
tients; 13%) (Figure 1). The third most common barrier 
to discharge was tied between “Patient/ Family” and 
“Acute Psychiatric/Substance Use/Alcohol Use” (7 pa
tients; 12%). The barriers to discharge with the longest 
average LOS were “Lacks Decisional Capacity” (50 days) 
and “Non-Resident/ Non-Citizen” (46 days). In the 
COVID-19 time period, the most common barriers to 
discharge were “High Cost/Complex Care Needs” (23 
patients; 34%) and “Insurance Company” (9 patients; 
13%). The third most common barrier to discharge was 
tied between “COVID-19” and “Acute Psychiatric/Sub
stance Use/Alcohol Use” (6 patients; 9.0%) (Figure 1). 
The barriers to discharge with the longest average LOS 
were “Dementia Care Needs” (90 days) and “Use of Re
straints” (64 days) (Figure 2). 

While the most common barriers to discharge in both 
time periods remained “High Cost/Complex Care 
Needs” (28% before vs 34% during COVID-19) and “In
surance Company” (13% for both periods), there were 
differences in other barriers to discharge between the two 
time periods. Barriers to discharge that were common 
during the baseline time period, such as “Patient/Family” 
became less common during the COVID-19 time period 
(12% vs 6.0%) while “COVID-19” became the third most 
common barrier (9.0%). 

Discharge dispositions 

In the baseline time period, the most common dispo
sitions among patients captured in this dataset were 
“Skilled Nursing Facility” (19 patients; 32%), “Self-Care” 
(11 patients; 18%), and “Home Health Services” (9 pa
tients; 15%). In the COVID-19 period, the most com
mon dispositions were “Skilled Nursing Facility” (24 pa
tients; 36%), “Self-Care” (16 patients; 24%), and “Home 
Health Services” (11 patients; 16%) (Figure 3) 

The dispositions with the longest average LOS in the 
baseline period included “Chronic Hospital/Unit” (83 
days), “Rehab” (66 days) and “Expired” (61 days) 
whereas the discharge dispositions during the COVID-19 
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Figure 1. Most frequent barriers to discharge before COVID-19 (Feb 1–Mar 15, 2020) vs. during COVID-19 (Apr 1–May 15, 2020) 

Figure 2. Barriers to discharge with longest average LOS before COVID-19 (Feb 1–Mar 15, 2020) vs. during COVID-19 (Apr 1–May 15, 
2020) 

period with the longest average LOS were “Rehab” (39 
days), “Home Health Services” (33 days), and “Skilled 
Nursing Facility” (27 days) (Figure 4). The six patients 
with “COVID-19” as a barrier to discharge had disposi
tions of “Skilled Nursing Facility” (2 patients), “Rehab” 
(2 patients), “Self-Care” (1 patient), and “Home Health 
Services” (1 patient). 

In this study, the three most common discharge dis
positions were not affected by the start of the COVID-19 
pandemic. In both periods, the most common discharge 
dispositions were “Skilled Nursing Facility” (32% before 
vs 36% during), “Self-Care” (18% before vs 24% during), 
and “Home Health Services” (15% before vs 16% during). 
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Figure 3. Most frequent discharge dispositions before COVID-19 (Feb 1–Mar 15, 2020) vs. during COVID-19 (Apr 1–May 15, 2020) 

Figure 4. Discharge dispositions with longest average LOS before COVID-19 (Feb 1–Mar 15, 2020) vs. during COVID-19 (Apr 1–May 15, 
2020) 

Length of Stay 

A multivariable linear regression model that controlled 
for age and discharge barriers found that patients who 
had three identified barriers experienced a significant in
crease in average LOS from the period before COVID-19 
(43.5 days) to the period during COVID-19 (70.3 days) 
(p<0.001). In contrast to this finding, the average LOS 
for all patients in this dataset decreased from 35.0 days 
during the baseline six-week period before COVID-19 to 
28.1 days during the six-week period during COVID-19. 

However, this result was not statistically significant 
(p=0.24) (Figure 5). 

discussion 

This study found that acute care patients with three iden
tified discharge barriers experienced a significant increase 
in average LOS during the COVID-19 period compared 
to before COVID-19. In contrast, the average LOS for 
all acute patients with identified barriers in this dataset 
decreased in the period during COVID-19 compared to 
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Figure 5. LOS distribution before COVID-19 (Feb 1–Mar 15, 2020) vs. during COVID-19 (Apr 1–May 15, 2020) 

before the pandemic. The differences in average LOS be
tween the two periods may have been affected by initia
tives to increase acute care capacity during COVID-19, 
including elective surgery postponement, admission pol
icy changes at post-acute care facilities, and alternative 
placement arrangements to grow inpatient capacity. 

At the start of COVID-19, SNFs had strict and evolv
ing requirements for accepting patients in order to keep 
existing patients and staff safe and comply with federal 
and state guidelines.7 Stricter regulations for transfer be
tween hospital units also reduced internal transfers dur
ing the pandemic. Meanwhile, the Department of Health 
and Human Services issued emergency waivers that mod
ified or suspended select federal requirements in order to 
facilitate timely discharge. One Centers for Medicare and 
Medicaid Services (CMS) waiver waived certain require
ments related to hospital discharge planning for post-
acute care services.8 In addition, the CMS guideline re
quiring a three-day hospitalization prior to SNF 
admission was waived.9 PPE shortages and limited 
COVID-19 testing capacity in post-acute care facilities 
early in the pandemic could have affected LOS and the 
number of patients discharged to post-acute care.10 

These policy changes in acute care discharge could ex
plain the greater number of patients who had a LOS ≤10 
days in the period during COVID-19 (16 patients; 24%) 
compared to the period before COVID-19 (7 patients; 
12%). In contrast with this trend, the increase in average 
LOS for patients with three barriers may suggest that the 
complexity of these patients and the interaction of multi
ple barriers may have limited the ability to accelerate dis

charge plans during the pandemic despite the need for 
greater availability of acute care beds. 

There were also significant changes in Emergency De
partment (ED) visits and admission rates during 
COVID-19 because of changing hospital policies and pa
tient behavior. A study of 24 EDs in five states found 
a decrease in annual ED visits ranging from 41.5% to 
63.5%, and hospital admission rates correlated with state-
level COVID-19 case rates.11 Similarly, the Kaiser Family 
Foundation reported that 48% of Americans delayed care 
themselves or had a family member delay medical care 
during the pandemic. Of those delaying medical care, 
11% reported worsening of their medical condition due 
to delayed care.12 

Since our study was conducted early in the pandemic, 
delay in seeking care due to COVID-19 could have fil
tered out long-stay patients from the study population, 
so an increase in LOS was only observed for complex pa
tients with multiple identified barriers. It has been shown 
that delay in medical care could lead to increased severity 
of illness in hospitalized individuals as well as increased 
morbidity from non-COVID-19-related illnesses.13 

Acute care data from China at the start of COVID-19 
showed that reduced admissions for strokes were paired 
with higher NIHSS scores upon hospital arrival, in
creased severity, and delays in acute ischemic stroke care 
after hospital arrival.14 This suggests that the average 
LOS may increase for all acute patients later in the pan
demic due to delayed presentation at more advanced 
stages of the disease. 

Limitations of this study include that this analysis was 
conducted on a specific subset of patients with barriers to 

Barriers to acute care discharge from an urban center before and during the COVID-19 pandemic

Journal of Brown Hospital Medicine 6

https://bhm.scholasticahq.com/article/36364-barriers-to-acute-care-discharge-from-an-urban-center-before-and-during-the-covid-19-pandemic/attachment/92241.jpg


discharge identified by Care Coordination case managers 
and social workers. Therefore, analysis findings are re
stricted to patients in this dataset and not inclusive of all 
acute care patients at an urban medical center before and 
during COVID-19. There are also limitations in tracking 
and measuring the outcome variable of ‘duration of de
layed discharge’. LOS was used as the outcome variable 
affected by challenges in discharging patients, but it is not 
equivalent to a measurement of delayed discharge. This 
limits the interpretation of the results, as it is not evident 
if the barriers to discharge that require intervention are 
those most frequently recorded or those associated with 
longer LOS. The use of a delayed discharge outcome mea
sure would help inform future intervention. 

In conclusion, this study examined data from two 
time periods, before and during COVID-19. The par
ticipants for the study were a subset of adult patients 
in the medicine, surgery, and neurology units experienc
ing barriers to discharge at the time they were or were 
soon to be medically ready for discharge. Patients with 
three barriers experienced an increase in average LOS dur
ing the COVID-19 period, while the average LOS of all 
patients in this dataset decreased during the pandemic. 
These differences in LOS may have been influenced by 
changes in care patterns and regulatory factors that aimed 
to address identified barriers to discharge and increase 
the availability of acute care beds. These study findings 
could inform discharge planning for patients facing spe
cific barriers to discharge and guide the next steps in qual
ity improvement. For example, the Care Coordination 
discharge tracking tool utilized in this study has now been 

integrated into the institutional electronic health record, 
EPIC and similar tools have been utilized elsewhere.15‑18 

This tool makes it possible to track inpatients with bar
riers to discharge and analyze common discharge barriers 
at individual hospitals and system-wide. Other steps that 
could decrease LOS for patients include strengthening 
relationships with post-acute care facilities and using a 
system-generated report to review long-stay cases with 
potential discharge barriers. Further assessment of the in
teraction of multiple barriers for complex acute patients 
and the impact of the COVID-19 pandemic on hospital 
stay could inform additional strategies for timely dis
charge. 
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