RESEARCH ARTICLE

Improving Discharge Outcomes by Using a
Standardized Risk Assessment and Intervention
Tool Facilitated by Advanced Pediatric Providers
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OBJECTIVES: Pediatric discharge from the inpatient setting is a complex, error-prone process. In this study, we
evaluated the outcomes of using a standardized process for hospital discharge of pediatric patients.

METHODS: A 1-year pre- and postintervention pilot study was designed to improve discharge transition of care. The
bundle intervention, facilitated by advanced practice providers, included risk identiﬁcation and intervention. Process
and outcome metrics included patient satisfaction measures on the discharge domain (overall discharge, speed of
discharge process, whether they felt ready for discharge), use of handouts, scheduling of follow-up appointments, and
postdischarge phone call.
RESULTS: Signiﬁcant improvements were found in all aspects of patient satisfaction, including speed of the discharge
process and instructions for discharge, discharge readiness, and the overall discharge process. Length of stay decreased
signiﬁcantly after intervention. The checklist identiﬁed ∼4% of discharges without a correct primary care physician.
Signiﬁcant differences were found for scheduled primary care appointment before discharge and patients receiving
handouts. The bundle identiﬁed risks that may complicate transition of care in approximately half of the patients. Phone
communication occurred with almost half of the patients after discharge.
CONCLUSIONS: Integration of an evidence-based discharge checklist can improve processes, increase delivery of
patient education, and improve patient and family perceptions of the discharge process. Involvement of key
stakeholders, use of evidence-based interventions with local adaptation, and use of a consistent provider responsible
for implementation can improve transitions of care.
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ABSTRACT

METHODS
Context
This study was performed from July 2014 to
June 2017 on the general inpatient pediatric
wards of a children’s hospital within a
general hospital. Our children’s hospital is a
rural academic center that serves a
geographic area that includes West Virginia,
western Maryland, southern Pennsylvania,
and eastern Ohio, with ∼1500 annual
admissions to the pediatric ward (non-ICUs).
The primary language spoken is English
(98%), and the payor mix is divided as 50%
Medicaid and 50% all other payors. The
average daily census on the pediatric ward is
15, with an average of 5 daily discharges. The
ward patient care team is a traditional model
that consists of a trainee or nurse
practitioner, attending pediatric hospitalist,
and bedside nurse. Multidisciplinary team
members, including the pharmacist, care
manager, and social worker, are involved in
discharge. Existing admission processes
included health literacy screening completed
174

by the nursing staff using the Pediatric
Caregiver Health Literacy Screening tool.11
Existing discharge processes include
securing follow-up postdischarge
appointments with the primary care
physician (PCP) before discharge and giving
disease-speciﬁc information to patients’
families via handouts.

Planning the Intervention
A 1-year preintervention (July 2014–June
2015) and a 1-year postintervention (July
2016–June 2017) pilot study was designed
to assess rates for readmission, caregiver
satisfaction, primary care appointments
(scheduled before discharge), and caregiver
education before and after implementation
of a discharge bundle that included tools
(Supplemental Tables 5 and 6) used by
advanced practice providers (APPs). The
planning phase (July 2015–June 2016)
included local self-assessment, background
data review, stakeholder buy-in and
engagement, multidisciplinary team
involvement, process mapping, and shared
norming. An interdisciplinary team reviewed
evidence-based literature and local
processes and created the intervention for
the study. Members of the local center for
quality outcomes were involved in the initial
conceptualization of this project and
received results intermittently throughout
the project. Local and external mentors,
both nurses and physicians with expertise
in process improvement and study design,
facilitated the implementation. External
mentors facilitated phone calls to address
barriers and approaches toward team roles
and implementation of interventions. This
study included all patients admitted to our
children’s hospital pediatric ward across all
ages (0–21 years).

Improvement Activities
The interventions were focused on the 2 key
drivers: (1) use of evidence-based
interventions with local adaptation and (2)
key stakeholder buy-in, shared norming,
and use of a consistent provider
responsible for implementation.

Evidence-Based Interventions With Local
Adaptation
We adapted core elements of the discharge
intervention bundle from the Society of

Hospital Medicine PediBOOST tool kit.10 This
tool kit contains a set of comprehensive
expert-consensus and evidence-based
interventions to improve the transition of
care of children from the inpatient to
outpatient setting. Our bundle included
2 tools that were used to address known
gaps in both the process and quality of
discharge: a risk assessment and an
intervention. These tools incorporated the
PediBOOST tool kit with other existing
published tools and recommended best
practices.8,10,12 The format and acronyms
chosen were locally determined by the team
to promote engagement in the new process
steps. The risk assessment was used to
address items such as high-risk medication,
socioeconomic barriers, chronic conditions,
lack of a PCP, and lack of transportation and
was given the acronym DISCHARGE (drugs,
individual, socioeconomic, chronic disease,
health literacy, acute disease, readmission,
general, and equipment) (Table 1). The
intervention included tasks completed by
APPs and was given the acronym IMPACT
(interdisciplinary family meeting;
medication review, enhanced; patient
education [handouts and videos];
appointments [scheduled before discharge
with PCP]; communication [patient call after
discharge]; and teach-back, focused)
(Table 2). This tool also included a space for
PCP identiﬁcation and documentation in the
electronic medical record (EMR) during
family-centered rounds (FCRs). In addition
to the DISCHARGE risk assessment checklist
and the IMPACT intervention, the full
discharge bundle also included an intent-todischarge order set. This order set was
created with nursing input and included
instructions to schedule appointment and
instructions for the nurse to complete
relevant teaching. APPs received patient
sign-out early in the morning from the
overnight staff. Before safety walkrounds
and the daily team huddle, APPs reviewed
patient data in the EMR. APPs were
empowered to expedite the discharge
process by entering orders that were in
keeping with care plans agreed on in
previous rounds, such as changing
medications from an intravenous to oral
route, stopping or decreasing intravenous
ﬂuids, or ordering discharge medication
PATRA et al
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Facilitating inpatient pediatric discharges
from the inpatient to home setting is a
multifaceted and complex process.1
Approximately 1 in 5 patients has an
adverse event in the discharge process;
more than half of these adverse events are
preventable.2,3 Miscommunication continues
to be a concern in many of the preventable
adverse effects.4 Patients’ incomplete
understanding of their clinical diagnosis
and treatment plan on discharge can also
contribute to adverse events after
discharge.5 In 2015, local needs assessment,
gap analysis, and group consensus on the
need for improvement in discharge
processes inspired the design of a project
at our center. Varied discharge planning
tool kits have been promoted as helpful in
addressing discharge efﬁciency,6 reducing
readmissions,7 or addressing transitions of
care gaps.8,9 Our hospital medicine focus led
us to choose to model our interventions
after the Society of Hospital Medicine’s
pediatric discharge tool kit because it was
pediatric speciﬁc and included interventions
to assess and reduce transition of care
risks.10 In this study, we evaluated the
outcomes of using a standardized process
for hospital discharge of pediatric patients.

TABLE 1 DISCHARGE Risk Assessment Checklist by Category
Risk
Drugs

Criteria
High-risk medicationsa
.5 medications concurrently in use
Compounded medications
Newborn (0–28 d of age)
Infant (28 d to 1 y of age)
Adolescent (13–18 y of age)

Socioeconomic

No insurance
No transportation
Child Protective Services involvement
Not discharged to a family home

Chronic diseaseb

Asthma
Cystic ﬁbrosis
Bronchopulmonary dysplasia or chronic lung disease of infancy
Diabetes mellitus
Inﬂammatory bowel disease
Neuromuscular disorders
Seizure disorders

Health literacyc

Low health literacy

Acute disease

Conditions not yet resolved (patient is improved but not at baseline at discharge)

Readmissiond

30-d readmission

General

Lack of PCP

Equipment

Durable medical equipment or outpatient infusion required

One or more criteria met in 1 category would equal risk in that category.
a
Per the Institute for Safe Medication Practices.31
b
The chronic conditions list is adapted from Simon TD, Berry J, Feudtner C, et al. Children with complex
chronic conditions in inpatient hospital settings in the United States. Pediatrics. 2010;126(4):647–655. The
most common conditions seen at our institution are noted above as examples.
c
Low health literacy was determined by using our Pediatric Caregiver Health Literacy Screening tool.11
d
This hospitalization occurred within 30 d of a previous hospitalization.

teaching. They performed a quick screening
for DISCHARGE risk factors by reviewing the
medication list, the literacy screening result,
recent admissions and the chronic medical
history or problem list, intake questions
related to access and insurance, existing or
new equipment needs, and the current
clinical condition. Items were then reviewed
with the team on rounds and modiﬁed if
needed by team consensus. A given category
was noted as having a risk if any 1 of the
items was identiﬁed in that category. Any risk
factor triggered the IMPACT intervention.
TABLE 2 IMPACT Intervention Elements
I for interdisciplinary family meeting
I for interdisciplinary family meeting
M for medication review, enhanced
P for patient education (handouts and videos)
A for appointments (scheduled before discharge
with PCP)
C for communication (patient call after discharge)
T for teach-back, focused

Key Stakeholder Buy-in, Shared
Norming, and Use of a Consistent
Provider Responsible for Implementation
Two APPs who were already an integral part
of our team were selected to perform this
process because of their consistent
schedule and familiarity and continuity with
our patient care team. APPs had been hired
to perform clinical work and had existing
quality goals and acted as liaisons between
different rotating members of the team.
Because of this expectation for involvement
in quality projects, the APPs were a natural
ﬁt for this initiative. Team members
(including hospitalists, APPs, and residents)
were trained via webinars and conference
calls (every other month) with an external
mentor. The training also included a site
visit conducted by the external mentor. The
tool was used in paper form during and
after FCRs. Existing disease-speciﬁc
handouts were given out by the discharge
nurse. The APPs communicated with the PCP
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Study of the Interventions
Demographic, readmission, and DISCHARGE
risk assessment checklist data were
entered into a spreadsheet by a research
coordinator on a weekly basis. Patient
satisfaction measures (readiness for
discharge, speed of the discharge process,
instructions for the discharge process, and
the overall discharge process) were
obtained from a selection of Press Ganey
survey results.

Measures
Data collected included basic demographic
information and process and outcome
metrics, including patient satisfaction
measures on the discharge domain (the
overall discharge process, speed of the
discharge process, and readiness for
discharge), readmissions, use of handouts,
scheduling of follow-up appointments, and
the postdischarge phone call. An additional
process metric was adherence to our
DISCHARGE risk assessment checklist. A
balancing measure chosen was length of
stay (LOS). Deﬁnition of measures and
collection methods are noted in Table 3.

Analysis
Data were analyzed via SAS version 9.4 (SAS
Institute, Inc, Cary, NC). Basic descriptive
statistics were presented. Seven-day
readmissions, primary care follow-up
appointments, and use of handouts were
analyzed with the x2 test. Patient
satisfaction data were analyzed by using the
t test. P , .05 was considered statistically
signiﬁcant.
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to schedule follow-up appointments, review
the hospitalization, and discuss transition
of care needs. The APPs also completed the
postdischarge phone call 24 to 48 hours
after discharge for every patient who
was discharged. Phone call scripts
included clariﬁcation of the diagnosis,
medications, follow-up care coordination,
and warning signs. The Agency for
Healthcare Research and Quality
postdischarge phone call script was used
(available at https://www.ahrq.gov/
professionals/systems/hospital/red/toolkit/
redtool5.html). A process map of the APP
workﬂow is noted in Fig 1.

Ethical Considerations

RESULTS

Local institutional review board approval
was obtained with a full waiver of consent
before the start of the study (8256491).
There were no conﬂicts of interest. The
project was supported by the center for
quality outcomes at our institution.

There were 1321 patients in the
preintervention group and 1413 patients in
the postintervention group. There were no
signiﬁcant differences in demographics for
sex (female sex preintervention: 45.9%;
female sex postintervention: 47.5%; P 5 .29),

case-mix index (preintervention: 1.293;
postintervention: 1.283; P 5 .34), or
insurance type (Medicaid preintervention:
50.9%; Medicaid postintervention: 52.2%;
P 5 .4) between pre- and postintervention
groups. However, LOS decreased
signiﬁcantly after the intervention

TABLE 3 Key Project Measures
Measurement
Category
Process measures

Measure

Balancing measures

176

Data Collection (Source)

Percentage of discharged patients with
postdischarge phone calls

A measure of process compliance for
Chart review (research assistant)
operations calculated as No. patients with
a postdischarge phone call divided by No.
discharges

Use of electronic handouts

A measure of process compliance for
discharge education calculated as No.
patients with electronic handouts divided
by No. discharges

Percentage of discharged patients with a
follow-up appointment scheduled before
discharge

A measure of process compliance for
EMR data extraction (research assistant)
successful after-hospital planning
calculated as No. patients with a scheduled
follow-up appointment before discharge
divided by No. discharges
A measure of process compliance for
Chart review (research assistant)
discharge risk assessment checklist
completion calculated as No. discharges
with completion of the discharge risk
assessment checklist divided by No.
discharges

DISCHARGE risk assessment checklist
adherence

Outcome measures

Description

EMR data extraction (quality outcomes
department)

Patient satisfaction

A measure of patient satisfaction for the
Press Ganey survey data (quality outcomes
inpatient pediatric unit measured by using
department)
the discharge domain of the Press Ganey
inpatient survey

Readmission rate

A measure of the percentage of discharged
patients who are readmitted to the
hospital with the same diagnosis-speciﬁc
grouping within 7 d of discharge

LOS

A measure of duration (in d) of the hospital EMR data extraction (quality outcomes
stay
department)

EMR data extraction (quality outcomes
department)

PATRA et al

Downloaded from http://publications.aap.org/hospitalpediatrics/article-pdf/10/2/173/812219/hpeds_2019-0109.pdf by guest on 09 December 2021

FIGURE 1 Workﬂow process map. MAR, medication administration record.

(preintervention: 4.08 days;
postintervention: 3.43 days; P 5 .005).

postintervention: 88.6 [SD 21.3]; P , .0001),
and the overall discharge process
(preintervention: 79.4 [SD 23.1];
postintervention: 86.1 [SD 17.8]; P , .0001).
There was no statistically signiﬁcant decrease
in 7-day readmissions (preintervention: 2.7%;
postintervention: 2.1%; P 5 .305).

Signiﬁcant differences were found in
aspects of patient satisfaction, including
speed of the discharge process
(preintervention: 78.9 [SD 29.9];
postintervention: 82.6 [SD 27.6]; P 5 .008),
instructions for discharge (preintervention:
79.7 [SD 29.4]; postintervention: 88.6 [SD
21.7]; P , .0001), discharge readiness
(preintervention: 79.7 [SD 27.3];

In this study of discharge process changes,
a simple checklist and interventions
embedded into consistent workﬂows were
associated with signiﬁcant increases in
scheduled follow-up visits before discharge
(operations) and the number of patients
given handouts (education) as well as
improved patient and family perceptions of
and readiness for discharge (satisfaction)

One unexpected outcome was that many
patients without PCPs were identiﬁed and
care was reestablished. The checklist
helped us identify 53 patients from
1413 discharges (3.75%) with an incorrect
or no PCP in the EMR.

DISCUSSION

FIGURE 2 Adherence to DISCHARGE risk assessment checklist completed (p-chart). CL, center line; LCL, lower control limit; UCL, upper control limit.
HOSPITAL PEDIATRICS Volume 10, Issue 2, February 2020
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The adherence rate for using the DISCHARGE
risk assessment checklist was 97.8%
(1381 of 1413 discharges). We noted special
cause in March 2017 because of APP stafﬁng
issues (Fig 2). Of the risk categories,
individual (26.3%), chronic illness (15.9%),
drugs (13.2%), and healthy literacy and
acute illness (each 8%) were most
commonly noted, with socioeconomic (6%),
readmission (3.5%), equipment (2.8%), and
general (1.3%) risk categories reported less
often. Two or more risk factors were noted
in 25% (355) of discharges. The individual
elements of the IMPACT intervention to be
completed for all discharges and for those
with speciﬁc risks noted are in Table 4.
Signiﬁcant differences were found, with
improvement for both scheduled primary
care appointment before discharge and
patients receiving handouts (both P ,
.0001). Preintervention data were not
tracked for other IMPACT interventions;

thus, no comparisons can be made for
these items. Of those with speciﬁc risks,
completion of targeted IMPACT interventions
is shown in Supplemental Table 7. Patient
follow-up calls and appointments were
more often completed in those with literacy
and equipment risks, but rates were high
(.70% for appointment scheduled in 8 of
9 categories; .40% for postdischarge calls
in 7 of 9 categories. Interdisciplinary
meetings were not often completed but
were most frequently performed for
patients with history of readmission. Teachback also was most commonly performed
for this population.

TABLE 4 Percentage of Interventions Performed
Intervention

Percentage of All Discharges With
Intervention Performed, %
Preintervention

P

Postintervention

All discharges
77.1

,.0001

33

71.6

,.0001

Not tracked

42.8

—

Teach-back, focused

Not tracked

24.9

—

Medication review, enhanced

Not tracked

16.2

—

Interdisciplinary meeting

Not tracked

3.1

—

Communication (with patient after discharge)
Triggered by risk

—, not applicable.

and the identiﬁcation of risk factors
amenable to targeted interventions. We
achieved this and documented an
unanticipated shorter LOS. We identiﬁed
risks that may complicate transition of care
in approximately half of our patients, and
we were able to address these risks in
∼40% of them. Approximately one-quarter
of patients had $2 risk factors. We reached
almost half of our patients by phone after
discharge who had speciﬁc risks related to
health literacy, acute illness resolution, and
equipment. Although standardizing and
realigning processes alone might have
impacted our LOS, we believe the addition of
risk assessment and other changes in what
and how the processes were performed
might have led to the changes observed in
patient and family satisfaction.
The discharge process may vary from
provider to provider and may result in
patient and family anxiety, uncertainty, and
a lack of overall health education.13 Using a
standardized teaching tool on discharge has
been shown to improve patient
satisfaction.13 It prevents the loss of
information with handovers. Communication
and education have the biggest impact on
patient satisfaction.14–18 In our study, we
used APPs to standardize the discharge
process. The use of a team member with a
consistent role in various health care
processes is not new. Dunn and Rogers1
described a role of a pediatric nurse
practitioner as a liaison between nursing
and medicine to facilitate and expedite the
discharge process to safely, efﬁciently, and
178

effectively discharge pediatric patients. Tran
et al18 reported that the repeated supplying
of clinically based information by a medical
student signiﬁcantly improved a range of
satisfaction measures. Taylor et al14
demonstrated that a patient liaison nurse
provided education, increased
communication, and improved Press Ganey
scores in the emergency department. Local
contextual factors inﬂuence health care
quality.19 In our teaching facility, residents
and attending hospitalists rotate on and off
the ward every few weeks. Thus, the APP is
uniquely positioned to provide continuity
and consistency in the discharge processes.
We were unable to assess whether our
positive process and patient satisfaction
outcomes were due speciﬁcally to APPs or
to having few and consistent team members
responsible for discharge actions. Although
our tools provided standardization, it is
likely that having a team member with
advanced skills allowed for more effective
risk assessments. Institutions may wish to
formalize the expectation for APPs or other
team members to integrate quality initiative
work into their job expectation. This, and the
whole team approach toward addressing
risks and implementing actions, led to our
improvements in patient education and
discharge processes, which may affect
patient and family perceptions of discharge
readiness.
In quality improvement, checklists provide a
lower level of process reliability compared
with true forcing functions, such as lockout
drawers that require a code to open them.

Reducing readmissions has become a focal
point for hospital systems nationwide, but
there is a lack of high-quality evidence
throughout the literature on how to improve
the discharge process. Evidence suggests
that if more needs are addressed during
discharge transition of care, the discharge
will be more effective.26–28 Although we were
not able to decrease our readmission
rate, it is not clear whether this rate
PATRA et al
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17.9

Patient handouts
Appointments (scheduled before discharge with
PCP)

However, done in a microsystem in which
each team member has the expectation to
ask and address checklist items, these tools
can be highly effective. Checklists may affect
provider workﬂow and should be carefully
designed with a concise list of judiciously
selected elements that are aimed at
reducing errors of omission and improving
throughput.20 High-reliability organizations
in different industries have used checklists
as memory aids and to assist with decisionmaking.21 Checklists can improve adherence
to following various procedures in different
specialties of medicine.21 In pediatrics,
checklist use in FCRs can increase
performance of individual elements of FCRs,
which has been shown to increase family
engagement and families’ perceptions of
patient safety.22 With our study, we suggest
that a comprehensive discharge
intervention can help improve the discharge
process as well as patient satisfaction,
patient education, and primary care followup appointments. Although we did not
obtain data on PCP follow-up appointment
completion, scheduling a postdischarge
follow-up appointment before discharge has
been shown to increase the attendance rate
by 25%.23 These phone calls to PCPs also
served as an opportunity to communicate
with the PCP about the reason for
hospitalization, pending laboratory tests,
and a follow-up plan. Our study was
designed to use the same APPs to ensure a
standardized process. We believe that using
APPs for this process and engaging the
team in the creation of the checklist worked
well and were major strengths in ensuring
a smooth process at our site. Starting
discharge planning early, engaging the
patient in the discharge education process,
and creating a forum for multidisciplinary
review of patient’s discharge planning
needs can reduce the LOS.24,25

Limitations
Our study was limited to a pediatric patient
population of a single institution in West
Virginia and may not be reproducible in
other institutions across the nation. Our
assessment tools were based on published
works, existing tool kits, and commonly
used surveys but were modiﬁed for local
context with team agreement. Although
Press Ganey is the largest vendor of
patient satisfaction surveys and is used in
∼40% hospitals in the United States, it is not
the only survey tool or method used in
hospital settings. It is used to measure and
compare hospitals and providers in
10 domains of patient care.30 Our site’s
response rate has been consistent at 25%,
which is similar to national rates for this
tool. Despite its inherent limitations,
complexities, and potential response biases,
it can be helpful to identify domains for
improvement.13
Not all IMPACT intervention items were
completed for all patients. Availability of
APPs for night discharges and discharges
during weekends may have limited our
ability to complete interventions,
particularly making follow-up appointments.
In addition, the sustainability of the process
is dependent on APPs being present, as we
noted with our March 2017 special cause
variation in the DISCHARGE checklist
completion rate. We did not have baseline
data for all metrics we assessed in the
postintervention period, so we were unable
to determine if our interventions resulted in
the outcomes for these metrics. We did not
have access to completed PCP follow-up visit
information and therefore cannot assess

whether having these appointments
scheduled before discharge made any
impact. Finally, we are not aware of any
competing initiatives at our site during this
time that addressed discharge or patient
education based on input from the hospital’s
center for quality outcomes.

Implications for Practice
Integration of an evidence-based discharge
risk assessment checklist and risk-related
interventions can improve processes,
increase delivery of patient education,
and improve patient and family perceptions
of the discharge process. Involvement of
key stakeholders, use of evidence-based
interventions with local adaptation, and
use of a consistent provider responsible
for implementation can improve transitions
of care.
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