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ABSTRACT

OBJECTIVES: The aim of this study was to determine the effectiveness of a dis-
charge navigation program on the time of patient discharge at a tertiary care center.
STUDY DESIGN: Delayed patient discharges present challenges to the efficient
throughput of patients.A standardized discharge navigation program is one potential
method to improve time of patient discharge.

METHODS: This was a retrospective review of adult patients who underwent an
elective colectomy and were discharged home between January 2007 and May 2014.
A program was set up utilizing navigators to facilitate and standardize the discharge
process. Three groups were compared: Phase | (prior to implementation), Phase Il
(I navigator focusing on same-day discharge), and Phase Ill (2 navigators focusing
on same-day and future discharges). The main outcome measures were patient dis-
charge time, the time discharge orders were written, readmission, and length of stay.
RESULTS: After the discharge navigation program was implemented, more dis-
charge orders were written before |1 AM (65.3% post implementation vs 50%
pre-implementation; P <.01) and more patients left the hospital prior to 2 PM (60.2%
vs 52.5%; P = .02). Median discharge time also decreased post implementation by 30
minutes (P = .01). Readmission rates (15.2% vs 15.7%; P = .82) and median length of
stay (4 vs 4 days; P = .21) remained equivalent between both groups.
CONCLUSIONS: The implementation of a standardized discharge navigation
program in patients undergoing elective colorectal surgery led to a significantly ear-

lier time of discharge without adversely affecting the readmission rate.
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n the era of increasing cost constraints, inefficiencies in patient

discharge present a major challenge to patient throughput in

many health systems. Inefficient discharge results in over-occu-
pancy, which can prevent the admission and treatment of new pa-
dents." A study conducted by Amato-Vealey et al determined that de-
layed discharge leads to a 4-stage domino effect of patient gridlock,
beginning with the hospital reaching maximum capacity and ultimately
being unable to admit new patients.” The first stage begins with de-
layed discharge from medical and surgical floors, causing the inpatient
consensus to teach maximum capacity. This prevents patients from
being transferred out of the intensive care unit (ICU) in the second
stage. The hospital is then operating at full census in the third stage,
and the emergency department (ED), postanesthesia care unit, and
ICU cannot discharge or move patients to other care areas. This back-
up finally results in delayed or cancelled surgical procedures, prevent-
ing the hospital from admitting new patients in the final stage.

Patient gridlock, a direct result of delayed discharge, inhibits ef-
ficient hospital throughput and causes diminished quality of care.®
Another study, conducted by Khanna et al, confirms the importance
of discharging patients eatlier in the day in order to improve hospital
occupancy rates.’ They concluded that on days when the “peak” of
discharge rates lagged behind the admissions peak by more than 5
hours, rates of overcrowding increased significantly. However, hos-
pital occupancy rates decreased when the majority of discharges oc-
curred earlier in the day, specifically within 5 hours of the peak admis-
sion time. For all the reasons stated, it is imperative to tackle the issue
of delays in discharge.
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Healthcare analysts have looked to other industties for potential
solutions. A study conducted by Zygourakis et al determined that the
principles used in hotel customer service could be utilized to make the
necessary adjustments to improve overall patient satisfaction.” The
researchers used a method that provided more information pre- and
postoperatively, and during the discharge process, in order to facilitate
communication among patients, caregivers, and nursing staff. Using a
model from the hotel industry, patients were provided with “preop-
erative expectation letters,” effectively reducing preoperative anxiety
and demonstrating that the application of these general principles to
improve customer service and satisfaction can efficiently be applied to
the patient discharge process. Richman et al explored another poten-
tial solution through their research on a 3-step process used to iden-
tify, frame, and receive feedback regarding the barriers and means to
improve post-ED and inpatient discharge care coordination.® They
found that the lack of both a consistent and timely notification sys-
tem, as well as an integrated electronic health record (EHR), played
significant roles in hindering timely patient discharge.

Many attempts have been made to solve the issue of delay in dis-
charge. However, few solutions have shown the desired outcome. A
novel standardized discharge navigation program was developed for
colorectal surgery patients at a rural tertiary care center. The pro-
gram was established in order to create a standardized discharge pro-
tocol that could eventually be used throughout the entire hospital.
The aim of this study was to determine the effect of this navigation
program on the efficiency of the discharge process.

METHODS

Setting and Subjects

This was a retrospective cohort study conducted in the Department
of General Surgery at a tertiary care center. Using a retrospective
database, 1005 patients older than 18 years who underwent elective
inpatient colorectal surgical procedures between January 2007 and
May 2014 were identified. Additional inclusion criteria further limit-
ed the cohort to patients discharged during the workweek (discharge
navigators were unavailable on the weekends) and whose disposition
was to their homes. This study was reviewed and approved by the

institutional review board.

Description of Program
The discharge navigation program was conceived and implemented
in September 2011. A physician extender was hired with the sole re-
sponsibility of facilitating the discharge of general surgical patients.
The discharge process was as follows:
1. Navigator met with house staff after morning rounds to iden-
tify patients ready for discharge;

2. Medication review;

3. Prescriptions confirmed;

4. Wound care teaching; and

5. Confirmation of follow-up appointments.
ajmc.com
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Table 1. Distribution of Patient Groups Studied

PHASES OF COMPARISON

Phase | No discharge navigators | January 2007-September 2011
Phase Il 1 discharge navigator September 2011-May 2013
Phase Il 2 discharge navigators | May 2013-May 2014

Due to the high volume of patients, the physician extender was
only able to concentrate on the patients who were slated for dis-
charge that day. In order to enhance the program, a second discharge
navigator was added in May 2013. This allowed one navigator to
focus on the discharges for the day of and the second navigator to
engage the patients eatly in the admission process in order to make
the appropriate preparations for discharge.

Patient Cohorts

Patients were divided into 3 cohorts based on the implementation
of the discharge navigation program. Phase I, from January 2007 to
September 2011, included 636 patients before the program was put
into place. Phase 1I, from September 2011 to May 2013, included
220 patients discharged after the program was put into effect with
only 1 discharge navigator. Phase I1I, from May 2013 to May 2014,
included 149 patients discharged with 2 navigators fully operational
(Table 1).

Data Collection and Analysis

Patient demographics included gender, age, body mass index, du-
ration of surgery, and comorbidities. Other surgical characteristics
measured included the primary diagnosis and type of surgical pro-
cedure performed. Discharge characteristics, such as the day of the
week patients were discharged from the hospital, were also collected.
Patients were compared within and between cohorts, and data was
collected retrospectively from the institution’s EHR and from paper
charts prior to the induction of the EHR and Epic Systems.

Primary Outcome Measure: Time of Patient Discharge

Time of patient discharge was defined as the actual hour of day
the patient left the hospital; this information was obtained from the
EHR. The 3 phase cohorts were compared for patients that were
discharged before 2 PM and for patients discharged after 2 PM—
that time being the benchmark set by our institution.

Secondary Outcome Measures

Secondary outcome measures were the time orders were written, 30-
day readmission rates, 30-day return to ED rates, and length of stay
(LOS); this information was obtained from the EHR. Secondary
outcomes were measured and compared throughout the 3 phases of
the implementation of the discharge navigation program.
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PATIENT DEMOGRAPHICS

PHASE |

Table 2. Demographics of Patients, 2007-2014
PHASES I1 & Il

APR indicates abdominal perineal resection; ASA, American Society of Anesthesiologists; BMI, body

mass index; HTN, hypertension; IBD, inflammatory bowel disease; LAR, low anterior resection.

Bolding indicates significance.

Table 3. Discharge Outcomes

OUTCOMES

PHASE |

PHASES I1 & 111

IQR indicates interquartile range.
Bolding indicates significance.

Statistical Analysis

performed using SAS version 9.4 (SAS Institute, Cary,
North Carolina).

(N = 636) (N = 369) P
Female 334 (52.5%) 175 (47.4%) 1197 RESULTS
Age, years 59.24152 | 567+ 14.7 0117 Patient Demographics
The demographic data related to the cohorts from
BMI 297£7.6 291269 2330 Phases I through III were comparable. The only ex-
Duration of surgery, minutes | 180.8 + 74.1 172.7 £90.2 1261 ception was with age (P = .01) (Table 2), as more op-
Comorbidities erations were being done on younger patients in Phase
HTN 254 (39.9%) 143 (38.8%) 7114 II and III compared with Phase I. Primary diagnosis
Cardiov?scular 130 (20.4%) 74 (20.1%) .8834 (P = .03) and surgical procedure (P = .01) were found
Renal disease 43 (6.8%) 27 (7.3%) .7385 . .
Diabetes 86 (13.5%) 65 (17.6%) 0800 to be significantly different between the cohorts (Table
Pulmonary 91 (14.3%) 58 (15.7%) 5443 3). In Phase II and III, more patients were diagnosed
ASA score 3(2-3) 3(2-3) .3018 with colon cancer (odds ratio [OR], 1.6; 95% CI, 1.1-
Charlson Comorbidity Index | 2 (0-2) 2(0-2) 6334 2.3), diverticular disease (OR, 1.5; 95% CI, 1.02-2.2), and
Primary diagnosis .0261 inflammatory bowel disease (OR, 2.4; 95% CI, 1.5-3.8)
Colon cancer 169 (26.6%) 107 (29%) when referenced to other disease. In Phase I, more pa-
Diverticular disease 143 (22.5%) 88 (23.9%) tients were diagnosed with rectal cancer (OR, 1.9; 95% CI
Rectal cancer 86 (13.5%) 43 (11.7%) . .
IBD 54 (8.5%) 52 (14.1%) 1.1-3.3) when referenced to inflammatory bowel disease.
Benign tumor 12 (1.9%) 8 (2.2%) In Phases II and 111, less patients underwent left colecto-
Clostridium difficile colitis 8 (1.3%) 4 (1.1%) my (OR, 0.3; 95% CI, 0.1-0.6), right colectomy (OR, 0.3;
Other 164 (25.8%) 67 (18.2%) 95% CI, 0.2-0.7), and sigmoid/lower antetior resection
Surgical procedure .0090 of the colon (OR, 0.3; 95% CI, 0.1-0.6) when referenced
Right colectomy 192 (30.2%) 109 (29.5%) to transverse procedures. Finally, the distribution of dis-
Transverse colectomy 12 (1.9%) 20 (5.4%) charged patients over the days of the week was similar.
Left colectomy 42 (6.6%) 18 (4.9%)
Sigmoid/LAR 308 (48.4%) 158 (42.8%)
APR/proctectomy 24 (3.8%) 21 (5.7%) Primary Outcome: Time of Patient Discharge
Total 58 (9.1%) 43 (11.7%) In Phase I, 52.5% of patients left the hospital by 2 PM.

This increased to 60.2% in Phases II and III. These re-
sults were found to be statistically significant (P = .02)
(Figure 1). The overall median discharge time was
also calculated, and it improved by 30 minutes between
phases. While the median time of patient discharge was

(N = 636) (N =369) P 1:45 PM in Phase I, patients were discharged by 1:15
Discharge time (median [IR] | 13:45 13:15 0056 PM in Phases II and III. This was also determined to be
time of day) (11:54-15:51) | (11:45-15:00) statistically significant (P =.01) (Table 3).
Discharge 22 pu 302 (47.5%) 147 (39.8%) 0188

Secondary Outcomes: Time of Written Orders, Re-
admission and Return to ED Rates, and LOS

In Phase I, 50% of discharge orders were written before
11 AM, 30% were written between 11 AM and 2 PM,

and 20% were written after 2 PM. By Phases II and I1I, the number

The characteristics of the study population were described using
of orders written before 11 AM increased to 65%, which was found

to be statistically significant (P <.0001). Additionally, only 26% of
orders were written between 11 AM and 2 PM, and the final 9%

means % standard deviation for continuous data, median (interquartile
range [IQR]) for nonparametric data, and frequencies (%) for categori-
cal data. Characteristics were compated between groups using ¥* ot Fis- i ) T
her’s exact test for categorical data, 2 sample 7tests for continuous data, were written after 2 PM (Figure 2). No significant changes were
determined in LOS and readmission and return to ED (within 30

and the Wilcoxon rank-sum test for nonparametric data. All significance
days) rates throughout the 3 phases (Table 4).

testing was 2-sided with an alpha set at the level of .05. Analyses were
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DISCUSSION

Delayed discharge has continued to affect the efficient op-
erations of multiple departments within hospitals.” The dis-
charge navigation program was conceived at this tertiary care
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Table 4. Secondary Outcome Measures

center because of consistent delays in patient discharge: the

program was meant to improve the hospital’s ability to admit

OUTCOMES PHASE | PHASES 11 & 111 p
(N =636) (N =369)
Readmission after 30 days 100 (15.7%) 56 (15.2%) .8147
Return to ED within 30 days 93 (14.6%) 63 (17.1%) 3011
Length of stay, days: n (IQR) 4 (2-7) 4(3-7) 2127

and treat new patients by facilitating the timely discharge of
patients already in the hospital. This program focused on dis-
charging patients earlier in the day; it did not focus on LOS
or readmission rates. The program began with 1 navigator
coordinating same-day discharges, but an increased need resulted in
acquiring a second navigator. The 2 navigators worked together to
identify patients ready for discharge on a given day, while simulta-
neously beginning the coordination of patient discharge soon after
their admission to the hospital.

Throughout this study, we demonstrate that the implementation
of the program resulted in a significant increase in the percentage of
discharge orders written before 11 AM and more patients being dis-
charged and leaving the hospital by 2 PM. This program proved to
be successful because the discharge navigators facilitated the entire
patient discharge process, from writing orders eatlier in the day to
coordinating patients’ postoperative care, appointments, and med-
ications in a standardized and reproducible fashion. Other studies
have also confirmed that utilizing extra personnel (either nurses or
specific discharge coordinators) to standardize the discharge plan-
ning process and education resulted in decreased discharge delay.®’
Additionally, the principles of this program were similar to those in
the software system developed by Maloney et al, in which hospitals
could facilitate communication between disciplines and establish an
efficient bed management process to improve the patient discharge
process.!” Like the discharge navigation program in this study, the
software included succinct, easily accessible patient information that
would ultimately trigger the patient’s discharge once he or she met
all of the necessary criteria. This program resulted in fewer cancelled
procedures, a decrease in the patients’ median
LOS, and an increase in inpatient admission and
discharge rates.

The results of our study also parallel previ-
ous research conducted by Khanna et al, which
concluded that discharging patients a minimum

ED indicates emergency department; IQR, interquartile range.

ing that various physicians had different discharge criteria, the de-
velopment of this protocol facilitated enhanced communication
between nurses and residents, which, in turn, improved discharge
and readmission rates and decreased LOS. Additional studies also
confirm that standardizing the discharge process can increase bed
capacity and hospital throughput.”

Alternative approaches have also been taken in other studies in
an attempt to improve and ultimately eliminate delayed patient dis-
charge. Multiple factors contributing to untimely discharge have been
evaluated, including a lack of immediate availability of a transporta-
tion escort, a lack of nurses available to facilitate discharge, delayed
writing of discharge orders, and an overall lack of communication
and organization between various petsonnel and departments.'* ¢

The results of these previous studies support the conclusions
of this research in confirming that the greatest obstacle to timely
patient discharge is the lack of a standardized protocol specifically
facilitating interdepartmental communication during the discharge
process. The discharge navigation program conceived at this tertia-
ry care center served to do exactly that and succeeded, as shown
through the eatlier writing of discharge orders and the discharge
of patients earlier in the day. Although our program was success-
ful in improving the median patient discharge time, it contradicted
previous research conducted by Khanna et al, which concluded that
earlier discharge (ie, discharging most patients within 5 hours of the

majority of admissions) improved patient flow, occupancy levels,

Figure 1. Trends in the Time Patients Were Discharged From the Hospital
Across the 3 Phases of Comparison

of 1 hour earlier had significant effects on re- 100%
ducing the average and improving the maximum 75%
occupancy levels."! Both studies demonstrated S5
%

that earlier patient discharge facilitates efficient
25%

patient throughput within individual depart-
ments, as well as throughout the entire hospi- 0%
tal. Additionally, a study conducted by White

et al addressed the issue of delayed discharge

9:00
AM

Discharged Patients Remaining (%)

by developing a standardized protocol for 11
specific pediatric diagnoses.'”? After determin-
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Figure 2. Trends in the Time Discharge Orders Were Written by Navigators

Across the 3 Phases of Comparison
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P <.0001.

and reduced access block and patent LOS."” We determined that

readmission and return to ED—both within 30 days—remained
unaffected by changes in discharge time, but that LOS increased
with the progression of the study. However, this may have been due
to the increased complexity of procedures performed in the later

phases of the study.

Limitations

There were some potential limitations to this study, including its be-
ing retrospective in nature. Additionally, a more equivalent distribu-
tion of patients throughout the phases, along with a larger sample
size, may have been beneficial. Despite these limitations, the results
of this study demonstrate that the implementation of the discharge
navigation program begins to address and solve the issue of delayed
patient discharge. The program contributed significantly to the writ-
ing of discharge orders earlier in the day and earlier patient discharge
from the hospital.

CONCLUSIONS

The findings of this study demonstrate that a standardized approach
to discharge can improve hospital throughput and potentially lead to
a reduction in errors and improved overall patient satisfaction. In the
future, we plan to continue researching the effectiveness of the dis-
charge navigation program. The next step includes determining the
relationship between the time discharge orders are written and its
effect on discharge lag time. The lag time is defined as the time the
patient physically leaves the hospital minus the time the discharge
order was written. We also plan to look at the effect of the program
on venous thromboembolism prophylaxis and errors in medication

reconciliation.
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