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BACKGROUND: Preparation of respiratory-technology-dependent children for hospital discharge
presents many challenges. Adequate training and education of parental caregivers, discharge plan-
ning, and coordination with the durable-medical-equipment and home-nursing companies must be
completed. A process using multiple respiratory therapists (RTs) to achieve this may not be effi-
cient. METHODS: We evaluated our model, in which a dedicated RT discharge coordinator pro-
vides education and coordinates discharge planning of respiratory-technology-dependent pediatric
patients. This system provides a single contact for caregivers and outside agencies, a single respi-
ratory-care educator for the caregivers, and a clinical pathway that involves the entire multidisci-
plinary team. Patient length of stay and customer satisfaction were evaluated before and after
implementation of the discharge-coordinator program. RESULTS: Our dedicated-RT-discharge-
coordinator model was associated with rapid initiation of frequent family-training sessions. Dura-
ble-medical-equipment-company personnel reported that they had increased satisfaction with the
quality of training of the family caregivers. The members of the hospital multidisciplinary team had
increased satisfaction with the discharge process. Patient length of stay nonsignificantly decreased
after the implementation of the discharge-coordinator program. CONCLUSIONS: There are sev-
eral advantages to using a dedicated RT-discharge-coordinator system for home-discharge prepa-
ration of respiratory-technology-dependent children. Key words: customer satisfaction, home mechan-
ical ventilation, hospital discharge, respiratory care, technology-dependent children. [Respir Care 2006;
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Introduction

Over the past 2 decades there has been a dramatic in-
crease in the number of infants, children, and adolescents
with respiratory failure who receive long-term mechanical
ventilatory support via tracheostomy.!'-# Increasing impor-
tance has been placed on discharging these children to
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their homes rather than continuing hospital care. Home
care can be a medically safe alternative to prolonged hos-
pitalization.!->-° The home environment improves the qual-
ity of life for the child and family, and promotes the child’s
developmental growth.+010.11" A significant reduction in
health-care expenses may also be realized.> Because of the
medical complexity of these cases and the need to coor-
dinate multiple health-care professionals for home care,
the discharge process can be complicated and challeng-
ing.'-37% The transition to home care can produce sub-
stantial stress for the family of the respiratory-technology-
dependent child,”!?> which makes adequate planning for
support of the family at home all the more important.
Our experience reflects the trend favoring the home
discharge of respiratory-technology-dependent children.
Between January 1999 and December 2001, 74 respirato-
ry-technology-dependent infants and children were dis-
charged from our hospital to home for the first time with
technological support. In response to the increasing num-
ber of patients who require preparation and planning for
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home discharge with respiratory-technology support, we
developed a practice model in which a dedicated respira-
tory therapist (RT) discharge coordinator provides educa-
tion to the families of respiratory-technology-dependent
children and coordinates discharge planning. We exam-
ined the impact of this model on our practice. We hypoth-
esized that this model would shorten our patients’” hospital
stays and increase the satisfaction of the other health-care
professionals in the discharge process.

Methods

Our institutional review board reviewed our protocol
and waived the requirement for informed patient consent.

Before June 2000, at our institution, multiple RTs pro-
vided education to the families of respiratory-technology-
dependent children. These activities were performed dur-
ing an RT’s regular ward-based work shift. Physicians
identified patients in need of home-discharge preparation
after initial medical stabilization, and notified the RT on
duty during that shift. The RT recorded the patient’s name
onto a centralized board so that all staff were aware of the
children and families in need of training. The director of
respiratory care services subsequently assigned a primary
RT to each child. The number of primary RTs ranged from
8 to 12 at any given time. The primary RT’s job was to
oversee the training provided to the family by the ward-
based RT, to complete a demographic database, and to
prepare a list of home-respiratory-care equipment for the
social worker. Depending on the child’s length of stay, as
many as 20 RTs would provide training to the family.
Education sessions might be cancelled, depending upon
the clinical demands placed on the RT during any given
shift. In addition, there were no established guidelines for
the discharge-planning process. A multidisciplinary team,
including a physician, a nurse, a social worker, represen-
tatives from therapeutic and nutritional services, and an
RT, accomplished discharge planning on a case-by-case
basis.

In June 2000, a dedicated RT discharge coordinator
position was created. This position is filled by one indi-
vidual, who carries no other responsibilities. Patients are
identified by the RT discharge coordinator through ongo-
ing evaluation of the patient population in critical-care
areas of the hospital.

We developed a clinical pathway (Fig. 1) to guide the
multidisciplinary team in proactive discharge planning.
This pathway outlines a 10-week period in which to ac-
complish family education and discharge preparation with
outside agencies. Training manuals were developed as an
educational adjunct for families. Training progresses
through the clinical pathway based on the family’s com-
fort level, ability to perform procedures, and ability to use
equipment, so the pathway can be completed in less than
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Patient Receives Tracheostomy

Week 1-2
Obtain medical information from chart.

Establish care plan and equipment needs.
Introduction to family.

Distribute educational manuals.

Schedule and begin training sessions.
Transition to hospital's home-care ventilator.

{

Week 34

Ongoing training.

Ongoing medical information from chart and initiate
discharge summary.

Contact durable-medical-equipment company, provide
equipment list appropriate to meet medical
requirements.

Arrange for durable-medical-equipment company to do
home safety inspection.

Request necessary equipment be sent to hospital.

!

Week 5-6

Ongoing training.

Ongoing medical information from chart.
Home-care equipment received.

Patient uses home-care equipment.

Prepare family for supervised-family-care session.

!

Week 7-8

Conclude training.

Supervised-family-care session completed.
Discharge summary completed.

Review performed if necessary, based on supervised-
family-care session.

Caregivers independent in care.

Community providers in place.

Schedule delivery of remaining home-care equipment to
the home.

Week 9-10

External community supports and providers in place.

Discharge meeting held with community providers and
in-house team.

Discharge summary distributed to community providers.

{

Discharge

Fig. 1. Clinical pathway for discharge to home care for pediatric
patients who need ongoing respiratory-technology support.

745



RESPIRATORY CARE DISCHARGE COORDINATOR

Table 1.

Pre-Home-Discharge Respiratory-Care-Education Requirements for Family Caregivers

Airway Management (routine and emergency)
Independently demonstrate 3 tracheostomy tube changes
Manage tracheal decannulation
Manage tracheostomy tube obstruction
Tracheostomy Care
Demonstrate stoma and skin assessment and care
CPR
Complete CPR training, with modifications for tracheostomy
Manual Ventilation

Demonstrate knowledge of indications and precautions for manual resuscitator

Demonstrate proper use of manual resuscitator
Suctioning

Demonstrate proper suctioning technique

Demonstrate proper operation of suction equipment

Perform assessment before and after suctioning
Oxygen

Demonstrate knowledge of indications for oxygen therapy, oxygen safety, and maintenance of oxygen systems

Demonstrate proper use of oxygen with manual resuscitator and appropriate equipment

Pulse Oximetry
Demonstrate knowledge of indications for pulse oximetry
Demonstrate operation of pulse oximeter

Emergency Bag

Demonstrate knowledge of the indications for an emergency bag and the appropriate equipment required for patient portability

Chest PT

Demonstrate knowledge of indications, hazards, and precautions for chest physical therapy

Demonstrate proper administration of chest physical therapy
Ventilator

Demonstrate knowledge of principles of operation, components, power sources, alarm systems, monitoring variables, and methods of weaning

support
Demonstrate proper operation of the external battery and charger
Nonventilator CPAP System

Demonstrate knowledge of principles of operation, components, power sources, alarm systems, monitoring variables, and methods of weaning

support
Demonstrate proper operation of the external battery and charger
Tracheostomy Collar

Demonstrate knowledge of principles of operation, components, power sources, alarm systems, monitoring variable, and methods of weaning

support
Demonstrate proper operation of the external battery and charger
Successfully complete supervised family care session

CPR = cardiopulmonary resuscitation
CPAP = continuous positive airway pressure

the allotted 10 weeks. We also created a document that
lists the educational requirements to be completed by the
caregivers, and each objective is “signed-off” after suc-
cessful completion (Table 1). Criteria for discharge to home
include achieving medical stability, caregiver completion
of all training, independence in all aspects of the child’s
care, a successful supervised family care session for a total
24-hour period, and the presence of community support to
allow transition to a safe home environment.

The discharge coordinator’s role in the first 2 weeks of
the pathway is to obtain medical information, establish a
respiratory care plan, determine equipment needs, transi-
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tion the patient to home-care equipment as appropriate,
provide training manuals for education, and schedule train-
ing sessions. An initial family meeting is held in which the
education and discharge processes are outlined.

During the third and fourth weeks, while education con-
tinues, contact is made with the durable-medical-equip-
ment (DME) companies, to which the discharge coordina-
tor provides the equipment list. Additional family meetings
are scheduled to monitor family-education progress.

Over the next 4 weeks, education is completed and the
family is prepared to perform a supervised family care
session at the hospital, with health-care providers readily
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available should questions or an emergency arise. This
session has the family demonstrate their ability to inde-
pendently perform all aspects of their child’s care. The
session can be divided into multiple sessions, but a total of
24 hours of care must be completed by the family care-
givers. Final preparations for discharge are made with the
DME companies and home nursing agencies, and a dis-
charge meeting is held a few days before discharge to
assure that preparations for home care are complete. Pa-
tients and their families are provided with a minimum of
16 hours a day home nursing care after discharge.

Demographic data on respiratory-technology-dependent
patients are prospectively collected. Before July 2000, a
written database was maintained. Subsequently, a comput-
erized relational database has been used.

Information gathered during the study period included
patient age, diagnosis, type of equipment used, hospital
length of stay, number of training sessions the family un-
dertook, and number of days elapsed from the identifica-
tion of a patient in need of discharge services to the ini-
tiation of family training.

We surveyed both the DME-companies’ personnel’s sat-
isfaction with the quality of family-caregiver training and
the hospital’s multidisciplinary team member’s satisfac-
tion with the discharge coordinator’s performance as ed-
ucator of the families. The DME surveys were conducted
over the telephone or via facsimile, with each DME com-
pany’s director of respiratory care. A positive response
was recorded when the DME company’s director of respi-
ratory care noted no deficiencies in the family’s knowl-
edge or performance or in the equipment selected for use,
whereas a negative response was recorded if there were
any such deficiencies.

During the period January 1999 through May 2000,
before the discharge coordinator began services, 7 DME
companies were used to provide services to the 25 children
discharged to home during that period. Surveys were com-
pleted for 19 of the 25 children. During the period June
2000 through December 2001 (the first 17 months of the
discharge-coordinator program), 9 DME companies were
used to provide services to the 49 children discharged to
home during that period. Surveys were completed for all
49 children. Specifically, DME-company personnel were
asked whether the family requested assistance or the DME
representative observed deficiencies in the family’s knowl-
edge of home equipment (such as ventilators, self-inflating
resuscitators, or nebulizers) or procedures related to equip-
ment (such as suctioning or ventilator-circuit changes) dur-
ing the first month after discharge. They were also asked
whether the equipment chosen for home care best suited
the patient’s needs.

Multidisciplinary team members were asked to evaluate
(on a 5-point Likert scale) the discharge coordinator’s avail-
ability for training sessions and discharge meetings, the
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quality and timeliness of family education, and the quality
of communication. These surveys were mailed to the mul-
tidisciplinary team members by the hospital’s director of
respiratory care. This group of 17 individuals included
physicians, nurse managers, and social workers. The same
individuals were surveyed before and after the initiation of
the discharge-coordinator position, and we had a response
rate of 100%.

The before-and-after differences in patient demograph-
ics and survey responses were compared using Student’s ¢
test, the Mann-Whitney U test, and chi-square analysis. A
p value < 0.05 was considered statistically significant.

Results

From January 1999 through December 2001, 74 respi-
ratory-technology-dependent children were discharged
from our hospital to home for the first time with respira-
tory-technology support. Data were available for all 74
patients.

Table 2 shows the patient age groups, diagnoses, and
respiratory equipment used by the home-discharge patients
during the 36-month period of January 1999 through De-
cember 2001, and before and after the dedicated-RT dis-
charge coordinator began services, in June 2000. There
were no statistically significant differences in age (p =
0.128), diagnosis (p = 0.142), or equipment (p = 0.426)
between the 2 periods.

The mean = SD hospital length of stay was 82 *= 45
days before the implementation of the program, and after
implementation it was 48 = 44 days (p = 0.06 via Stu-
dent’s 1 test).

Table 3 shows the results of the surveys of DME-com-
pany personnel. After the institution of the discharge-co-
ordinator program there were statistically significant in-
creases in the number of times that DME-company
personnel (1) did not receive family requests for assistance
with home equipment, (2) did not note inadequate family
knowledge of home equipment, (3) did not note deficien-
cies in family performance, and (4) did find that the home
equipment selected best suited the patient (p < 0.001).
After implementation of the program, multidisciplinary
team members had increased satisfaction with the discharge
process (p < 0.001).

After implementation of the program, the average num-
ber of training sessions held per family, in sequential
6-month periods, was 7 (July through December 2000), 5
(January through June 2001), and 10 (July through De-
cember 2001). The number of days between patient-iden-
tification and the beginning of family training during those
periods was 9 days, 8 days, and 9 days, respectively.
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Table 2.  Patient Age Groups, Diagnoses, and Respiratory Equipment Used
Before* After -
Total (Jan 1999- (un 2030- ciﬁgiﬁifﬂm
May 2000) Dec 2001)
Number of patients 74 25 49 NA
Age Group p = 0.128
0-6 months 18 2 16
7-12 months 13 7 6
13-24 months 7 2 5
25-48 months 9 3 6
> 48 months 27 1 16
Diagnosis p = 0.142
Airway obstruction 27 6 21
Neuromuscular/SCI 24 11 13
BPD 23 8 15
Equipment p = 0.426
Ventilator 40 17 23
CPAP 24 6 18
Tracheostomy collar 4 1 3
NPV 3 1 2
BiPAP 3 0 3

*Before implementation of the pediatric respiratory-care discharge coordinator system.
FAfter implementation of the pediatric respiratory-care discharge coordinator system.
NA = not applicable

DF = degrees of freedom

SCI = spinal-cord injury

BPD = bronchopulmonary dysplasia

CPAP = continuous positive airway pressure

NPV = negative-pressure ventilator

BiPAP = bi-level positive airway pressure

Table 3. Survey Responses From Durable-Medical-Equipment-
Companies’ Personnel Regarding Perceived Family

Readiness for Discharge

Before* After*
Perceived Readiness (Jan 1999- (Jun 2000 -  Total
May 2000) Dec 2001)
Positive (no deficiencies noted) 12 45 57
Negative (deficiencies noted) 7 4 11
No response 6 0 6
Totalf 25 49 74

*Before versus after implementation of the pediatric respiratory-care discharge-coordinator
system.
FGroup comparison: chi square = 20.272, degrees of freedom = 2, p < 0.001

Discussion

The number of children receiving long-term, life-sus-
taining respiratory-care support is substantial and increas-
ing. Preparing these children for discharge to home for the
first time with respiratory-technology support is challeng-
ing for health-care workers and families. Though medical
reasons may delay the hospital discharge of these children,
nonmedical issues are common obstacles.!
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Other clinicians have published their experiences with
preparing patients for discharge to home with technolog-
ical support. In the United Kingdom, Jardine and Wallis
formulated guidelines for preparation for home discharge
of children requiring long-term mechanical ventilatory sup-
port.2 Central to their process is having a single individual
responsible for coordinating the team involved in the child’s
discharge. A similar process for adult patients requiring
long-term mechanical ventilation was described by Am-
brosino and Vianello.* Warren et al'3 developed a dis-
charge-planning program for their adult patients with new
tracheostomies in response to their need for improved in-
tensive-care-unit utilization. Similar information for in-
fants was presented by Fiske.!* However, none of these
reports examined the impact of their programs on hospital
length of stay or the satisfaction of the caregivers with the
discharge process. Rozell and Newman'> presented a dis-
charge-planning critical pathway for their mechanically
ventilated adult patients, in which discharge is achieved in
21 days. A major difference between their program and
ours is that a nurse is present in the home for only the first
2 days, after which daily visits occur for a limited period.
Family members must quickly become the primary 24-
hour-a-day caregivers, which we consider impractical for
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the care of children who require respiratory-technology
support. Rozell and Newman did not provide any infor-
mation as to whether discharge in 21 days is actually
achieved.

The satisfaction of the multidisciplinary hospital team
members with communication, family education, and the
discharge process was significantly improved, and these
improvements probably make the discharge process more
efficient and timely. Length of stay nonsignificantly de-
creased after the implementation of the program. Other
factors that might affect the length of stay were not eval-
uated, so additional study of this issue would be valuable.

DME-company personnel reported significant improve-
ment in the choice of home equipment and the family’s
ability to use the equipment and perform the care proce-
dures. This suggests improved caregiver competence as a
result of the focused education provided by the dedicated
RT discharge coordinator. After the institution of the dis-
charge-coordinator program, families in need of education
and discharge planning were identified in less than 10
days, and formal training sessions were held every 5-10
days throughout the course of the hospital stay. Greater
caregiver skill in the technological aspects of the care
would probably lead to a safer home environment for the
patient and less family stress.

We did not formally survey the family’s satisfaction
with the discharge process or the families’ perceived level
of preparedness and stress in the home environment, and
further evaluation of these issues is needed.

Another limitation of our analysis is that we evaluated
only a relatively small number of patients, at one center.
This may limit the applicability of our findings to other
centers with different patient populations. However, we
believe our results provide initial insights into the issues
discussed.

Conclusions

New technology in respiratory equipment allows med-
ical management to progress quickly. Our model of a ded-
icated RT discharge coordinator—who facilitates early fam-
ily identification, home-care equipment application, and
institution of family education—allows ample time for fam-
ily preparation and eases the transition to the home envi-
ronment. It also assures that training is accomplished in a
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consistent and thorough fashion and that communication
among all parties is timely and accurate. Ongoing evalu-
ation and refinement of this system will help improve the
complicated but beneficial process of bringing children
with respiratory-technology needs home to their families.
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