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Advances in neonatal care have led to increased survival of infants with complex medical needs and technology
dependence. Transition of the ventilator-dependent infant from hospital to home is a complex process that
requires extensive coordination between the medical team and family. Home caregivers must be prepared to
provide routine care for the ventilator-dependent child and respond to life-threatening emergencies. Families

should be counseled on the need for home nursing, medical equipment and an adequate home environment to
ensure a safe transition to home. Throughout the process, the family may require financial, social and psy-
chological support. A structured education and transition process that is clearly communicated to parents is
necessary to have an effective partnership with families.

1. Introduction

Advances in the care of newborns with extreme prematurity or
critical illness has led to increased survival of infants with chronic re-
spiratory failure and complex medical conditions [1,2]. Infants with
chronic respiratory failure requiring mechanical ventilation require
extensive planning and coordination between inpatient care teams,
home nursing agencies, durable medical equipment (DME) companies,
outpatient medical teams, managed care plans and families to ensure a
safe transition to home. The complexity of the discharge process can
lead to prolonged time in the hospital, causing additional stress to the
family [3]. Working with families to teach skills necessary to care for
the ventilator-dependent child in the home and navigate the complex-
ities of the medical system, while attending to the family's own needs, is
critical to successful care outside the hospital.

Despite the complexity and high cost of care associated with chil-
dren dependent on tracheostomy and home mechanical ventilation,
there is little evidence to guide clinical practice. Several institutions
have published single-center experiences describing the preparation of
the family for home [4,5]. In 2016, the American Thoracic Society
(ATS) published a set of clinical practice guidelines to assist clinicians
in planning a safe transition to home for children with chronic invasive
ventilation [6]. These guidelines include educational objectives

regarding the necessary knowledge and skills recommended for family
members trained to care for children requiring home mechanical ven-
tilation.

2. Counseling prior to tracheostomy

Preparing families to care for a ventilated infant at home begins
prior to tracheostomy. Families should be counseled on the expected
duration of mechanical ventilation and need for tracheostomy de-
pending on the underlying reason for chronic respiratory failure, as well
as the uncertainty in predicting these timelines. Implications of long-
term ventilation should also be discussed with families, including both
benefits and risks to the child and families who provide care at home.
While there are clear benefits to the child, including enhanced psy-
chosocial development and social integration, care at home does not
come without risks [7]. Even with home monitoring and nursing sup-
port, infants are at risk for catastrophic events related to accidental
decannulation or mechanical obstruction of the tracheostomy tube
[8,9]. Because of the risk for a catastrophic event, the ATS guidelines
strongly recommended an awake and trained caregiver attend to the
child at all times [6].

Families may also be impacted by the burden of caring for a child
with complex medical needs resulting in stress, sleep deprivation and
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fatigue impacting relationships with family members and friends [10].
Family members may also make sacrifices to careers due to the critical
shortage of home nurses to provide care for children in the home. This
may result in financial loss or dissatisfaction with leaving a burgeoning
career [11]. Many parents feel a sense of isolation and may struggle to
create common routines to feel a sense of normalcy [12,13]. While most
families state that these realities do not factor into the decision to
pursue tracheostomy and long-term ventilation for the child, parents
should be counseled on the impact on relationships, including those
with other children in the home, especially when the child's underlying
disease predicts that home ventilation will be lifelong with liberation
from ventilation and decannulation as unlikely outcomes.

The process of transitioning to home should also be discussed with
families prior to tracheostomy. Parents should have an understanding
of the expectations from the medical team, including requirements for
number of trained caregivers, education timelines and need for over-
night stays if required. Most centers require at least two fully trained
and committed caregivers. Potential barriers to discharge, including
acquisition of home nursing and medical equipment, insurance ap-
proval and requirements for the home, should be made clear to families
to foster family and medical team partnership and keep all parties on
the same page. The process to transition to home can be long and
stressful for families and setting clear expectations early will benefit
parents and the medical team.

3. Partnering with families

Best practices in helping families and young children in the transi-
tion from the hospital NICU to home include optimizing early caregiver
involvement in an infant's care, shared decision making, preparing the
home environment for the technology-dependent child, preparing an
appropriate discharge plan, using a standardized team based approach
and identifying community resources [14-27]. It takes time for the
family of a high-risk infant to prepare to care for their infant at home
and to secure the necessary support services and community resources.

The principles of family-centered, family integrated neonatal care
clearly promote family participation in every aspect of their infant's
care. Most of the foundational work of family-centered care rests on
effective communication [28,29]. It is well-established that specific
health care provider and patient/parent communication behaviors are
associated with improved patient health status, recall, treatment ad-
herence, and satisfaction [29,30]. The role of the health care profes-
sionals in communicating medical information is important. Parents
need a realistic assessment of the situation that is honest and direct.
Many parents desire and can handle complete, specific, honest, de-
tailed, unbiased, and meaningful information—the same facts and in-
terpretation of those facts as the staff—delivered in a humane and re-
spectful manner [31].

There are several other guidelines in communicating medical in-
formation to parents. As discussed, parents' perceptions of their infant's
condition are extremely important, remain in parents' minds, and can
affect their relationship with the infant. It is essential to determine and
address their perceptions. A team member might specifically ask about
the parents' concerns or worries: “Could you tell me what concerns you
have about taking your baby home?” During the course of preparing for
discharge, it is useful to determine parents' interpretations of what has
been said and modify and clarify as needed. It is more productive to
move at a pace that allows the parent to assimilate the information
presented. It is important to use simple language that is understandable.
Preforming a parent learning assessment or asking “How they learn
best?” can assist the team in enhancing the families' ability to retain
information needed to take an infant home with complex needs. Use of
pictures or instructional videos can augment what is being explained.
Providing a list of common medical terms and educational materials in
the native language of the parents is a useful tool.

At times, despite numerous discussions about the infant's medical
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condition, the family may appear unable to comprehend what they
have been told. Poor understanding by parents may be the result of
poor communication techniques, contradictory messages, poor parental
health, inexperience with medical terminology, denial, language bar-
riers, inability to ask questions, or lack of opportunity to review the
information. In one study, parents claimed that a neonatologist had
never spoken to them, but, in fact, the conversation did occur and had
been recorded [30]. Consider that even if the health care provider and
family share the same language, the words may have different mean-
ings depending on core cultural beliefs and values and the families'
previous experiences. If a specialist physician and the NICU team are
both communicating with the parents, it is essential to coordinate the
particular approach. It is very confusing to parents and decreases their
trust level if they receive conflicting information.

Parents must feel a sense of competency in relating to and caring for
their infant. Discharge is an anxiety-provoking event and ushers in the
“crisis” of homecoming, which parents must face and master [32-34].
The perinatal health care team can employ many interventions to assist
parents with discharge. In the hospital, adequate teaching of caregiving
skills that enable the parent to develop a sense of mastery and com-
petence is important. Care by parents before discharge enables parents
to assume full responsibility for their infant's care, tests the reality of
caregiving, helps them learn caregiving activities and their infant's
behavioral patterns, and confirms their readiness for independent par-
enting and the infant's readiness for discharge [17,18,35].

Parent education regarding the care and needs of their baby is a
learning process that begins at admission and continues throughout the
inpatient stay. Journey boards may provide a road map for families to
track progress throughout the discharge process [5]. In addition to
learning skills, parents need to be able to recognize signs and symptoms
of illness and respond appropriately, especially in emergency situations
[20-23,27]. Providing families with tools for recognition, such as a red
flag action plan, can be helpful. In addition to tasks of care, parents
should participate in planning and providing developmentally appro-
priate care and be able to read and respond to their infant's cues.

4. Psychological support for families

Psychological literature related to infants with tracheostomy and
ventilator dependence is sparse; however, research indicates that
caregivers of children requiring mechanical ventilation are at high risk
of developing symptoms of trauma, anxiety, and depression [36,37].
Stressors inherent in the care environment, chronicity of admissions,
and the intense coordination required to facilitate discharge home place
families and patients at risk for long-term psychological distress and
sub-optimal outcomes.

Caregivers of mechanically ventilated children stand to benefit from
acute and chronic psychological support while in the hospital [38,39].
It is standard practice in other chronic care populations (e.g., cystic
fibrosis), to screen caregivers for symptoms of anxiety and depression
[40]. Use of a brief, broad-based psychological screener (e.g., NIH
Toolbox Perceived Stress) is recommended to identify, triage, and treat
mental health needs [41]. Suggested acute inpatient interventions in-
clude support around acute medical events, decision-making, and fa-
mily/provider meetings [42]. For ongoing treatment, evidence-based
options include cognitive-behavioral therapy (CBT), trauma-focused
CBT, acceptance and commitment therapy, problem-solving therapy,
and interpersonal therapy [43-47]. Given that the transition to home is
a notably stressful time, psychological support should be provided
through the end of the family's admission, with clear resources identi-
fied and referrals provided in their community to continue treatment.
Ideally, skills learned by families during their child's hospitalization
will contribute to a safe and positive transition home, and promote
healthy coping over the long term.
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5. Educating families

Education for home caregivers is critical to a safe transition to
home. The ATS has developed guidelines on the care of children with a
tracheostomy and home ventilator that emphasize the importance of
educating home caregivers on routine care and emergency management
for the ventilator-dependent child [6]. As adult learners, parents should
be involved in planning their education [48]. Assessment of the parent's
preferred learning style should be performed early in the education
process and repeated at intervals to ensure that the educational pro-
gram is effective. Teaching methods may include verbal or written in-
struction, demonstration, active participation, audio or visual mate-
rials. Ideally, the education curriculum utilizes a variety of teaching
methods [21]. Families should have the ability to “teach back” skills
learned during the education process [49]. The education process in-
cludes mastery of specific skills and understanding management of
problems that may occur at home. Education should be performed by
staff comfortable with teaching skills, correcting mistakes and an-
swering caregiver's questions. Ideally, staff is involved in educating
families frequently to maintain this specific skill set. A structured
education process may result in reduced length of stay [5,50].

Prior to transition to home, parents should be proficient in mana-
ging the tracheostomy tube, home ventilator, oxygen delivery and
airway clearance devices if indicated, as well as feeding and medication
administration. Parents must also be able to obtain and understand the
importance of routine vital signs. Instruction should be provided on the
use and interpretation of the home oximeter. Caregivers should also
have the ability to incorporate these skills during an in-hospital stay
with the infant when the caregiver is responsible for providing all care
to be performed at home while in the hospital room. Once fully trained,
family members may have a similar understanding of how to respond to
emergencies when compared to trained nurses [51].

5.1. Tracheostomy education

Early and ongoing education focused on routine and emergency
care for the infant's tracheostomy tube should start prior to tra-
cheostomy. Parents can practice skills on a model prior to providing
care to the child. Tracheostomy skills should be reinforced throughout
the hospitalization by providing routine care once parents are com-
fortable with skills. Skills should include suctioning, stoma care, tra-
cheostomy tie changes and tracheostomy tube changes [6]. Tra-
cheostomy tube changes should be mastered using two caregivers and
with only one caregiver in the event that an emergent tube change is
required when only one parent is present. Families should be provided a
self-inflating bag and should be proficient in its use. If the child uses a
cuffed tracheostomy tube, instruction should be provided on how and
when to inflate the cuff.

In addition to skills, families should also receive comprehensive
education on medical management of a tracheostomy as well as
symptom recognition [52]. Education should include a description of
normal and abnormal secretions, signs of skin infection and causes of
bleeding from and around the tracheostomy tube and stoma. Families
should understand risk factors for accidental decannulation and mucus
plugging and demonstrate appropriate tracheostomy tie assessment and
use of humidification. Families should also describe signs of respiratory
distress and discuss scenarios when they may be required to manage
bronchospasm, mucus plugging, bleeding or accidental decannulation.
In the event that a tracheostomy tube cannot be easily replaced, fa-
milies must know where a back-up tube is located and be prepared to
place a smaller tracheostomy tube if necessary. Families must be in-
structed to keep a supply bag including back-up tracheostomy tubes
with the patient at all times [53]. Understanding whether the infant can
successfully receive manual bag ventilation using a facemask or be
endotracheally intubated in the event of an emergency could be life-
saving if a tube cannot be easily passed through the stoma.
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5.2. Ventilator education

Ventilator equipment and ventilator settings are complex and
should be distilled when educating families. Parents must be able to
turn the ventilator on and off and should be able to efficiently take the
infant off ventilator support to allow for safe transport in and out of the
bed or vehicle [6]. Instruction should be provided on assembly of the
ventilator circuit and humidifier. Parents should be comfortable adding
supplemental oxygen to the circuit or directly to the tracheostomy tube
as indicated. Caregivers should have a basic understanding of their
child's mode of ventilation and settings. While most physicians do not
advocate for a home caregiver to unilaterally change ventilator settings,
parents should be able to recognize correct and incorrect settings in the
event that the prescribed ventilator settings are inadvertently changed.
Although parents should not be expected to recite the child's ventilator
mode and settings, correct settings should be available to be readily
referenced.

Families should also receive education on troubleshooting problems
with the ventilator in the home [52]. Parents should be comfortable
with steps to take in the event of a power outage in the home, including
use of a reserve fully-charged battery and ability to use a self-inflating
bag if needed while calling the electric company and seeking medical
attention as necessary. Families should also be counseled on the
meaning of and actions to take in response to various home ventilator
alarms. Ventilator alarms should not be silenced or discontinued by
family members. The limitations of home ventilator alarms should be
emphasized with families frequently. It should be made clear that
alarms can fail and are not a substitute for the watchful eye of an awake
and trained caregiver [54]. The need for an awake and trained care-
giver watching the child at all times is critical to prevent death or
neurologic disability due to accidental decannulation, ventilator circuit
disconnect or tracheostomy tube obstruction [6].

5.3. In-hospital stay

After families have completed education on individual skills, care-
givers should be offered the opportunity to room-in with the child
during an in-hospital stay [4]. The duration of the in-hospital stay
varies among centers, though most will offer at least a 24-h stay. During
this time, the infant remains under supervision of the hospital staff and
medical team; however, the caregiver is expected to provide all care
that will be provided in the home including tracheostomy care and
medication and feed administration. Caregivers are also expected to
respond appropriately to the child's cues and ventilator alarms. Ex-
pectations for family members during the in-hospital stay should be
clear and provided in advance with an understanding that the caregiver
may be asked to repeat the stay should concerns arise during the in-
hospital stay.

5.4. Simulation

Recently the utility of high-fidelity simulation to augment parent
education has been studied. Simulating scenarios that may be en-
countered in the home may improve parental confidence in managing
the child and responding to emergencies in the home, especially when
focused on events unlikely to occur or be managed by the parents in the
hospital setting [55]. All families should learn cardiopulmonary re-
suscitation (CPR), which can be incorporated into high-fidelity simu-
lation. Any use of high-fidelity simulation should be accompanied by a
debriefing session with the caregivers to discuss specific learning
points. Use of simulation training with families prior to transition to
home led to a reduction in the risk of readmission within seven days of
discharge at one center [56]. Significant barriers to including high-fi-
delity simulation into family education programs include the cost of
high-fidelity manikins and the time required of staff to become familiar
with the manikin, develop scenarios and run the simulation with family
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members.
6. Guidance on home environment readiness

Discussion of the appropriateness of the home environment should
be introduced with families early in the process. Some families may
have difficulty discussing the home environment or making necessary
changes. The hospital social worker can support families through this
process and connect families to available resources in the community.
The DME company will inspect the home prior to the child transitioning
to the home environment. Prior to this visit, families should understand
the need for adequate power supply and safe and grounded electrical
outlets, smoke detectors, carbon monoxide detectors and fire extin-
guishers [7]. While some deficiencies can be easily corrected, it would
behoove a family to address needed electrical work or construction
early to avoid delays in discharge. With a large amount of equipment
needed to care for a ventilator-dependent child, the bedroom should be
of sufficient size to contain all necessary equipment. Families without
sufficient space or those living on higher level floors requiring transport
of the child and equipment up several flights of stairs may consider
moving to another home or apartment. The general cleanliness and
organization of the home should also be considered so as not to impair
the ability to care for the child. Additionally, families should be
counseled on smoking cessation if applicable. Direct and even second-
hand tobacco smoke exposure can adversely affect the ventilator-de-
pendent child once in the home. If oxygen tanks are in the home, signs
should be placed to alert family members and visitors to the danger of
smoking in the home.

7. Guidance on finding home nursing support and medical
equipment

There is a critical shortage of home nurses able to care for a child
with a home ventilator in most communities [57,58]. Families should
be counseled on the difficulty in finding home nursing early in the
process. It is not uncommon for the infant to be medically stable with
all family education completed and discharge to be delayed due to an
inability to find home nursing. Families should also have an under-
standing of the importance of home nursing in most situations to ensure
that there is an awake and trained caregiver watching the child at all
times. The medical team and social worker will work with local home
nursing agencies to identify home nurses. In our experience, many fa-
milies have had greater success using social media or working through
local community groups or churches to find home nurses. Families
should be encouraged to utilize all resources available in the search for
home nurses, including asking friends and family members whether
they know nurses interested in providing care in the home. The search
for home nursing should be initiated early and families should be en-
couraged to be proactive in this process [5].

Families should also be aware that home nurses will be trained by
the home nursing agency but may not have the opportunity to meet
their child until he or she is in the home. While the home nurse will
have specific orders for medications, feeds and treatments, families will
be responsible for teaching the new home nurse about care preferences
and their child's response to the way care is provided. Parents should be
prepared to ask prospective home nurses about their experience with
children with chronic medical needs; however, even home nurses with
extensive experience will need time to learn the specific needs of each
new patient. Families should also be aware that even if home nursing is
secured, there may be days or nights when a home nurse is unavailable
to be present in the home due to illness or family emergency [7].

Likewise, families should have an understanding of the vast number
of supplies and medical equipment needed in the home. Identification
of a DME company should occur early in the process to ensure that
approval and procurement of equipment does not delay the transition
to home. Parents should have the opportunity to see examples of
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equipment and supplies that are well-organized in the home. Families
without an organization plan may be overwhelmed by a large number
of supplies at home and should understand that difficulty in locating
supplies can impact the child's care. Caregivers should be taught to
recognize signs of equipment malfunction and should have the phone
number for the DME company readily available to assist in trouble-
shooting and replacement of equipment as necessary.

8. Guidance on financial resources

Families may experience tremendous financial hardship during the
child's hospitalization and following transition to home [13]. A parent
is often forced to stop working to stay home with a ventilator-depen-
dent child as 24-h home nursing is rarely available. In addition to the
loss of income, home modifications, cost of supplies and frequent ap-
pointments increase financial pressure on the family. Early in the hos-
pitalization, a social worker and financial assistant should work with
the family to assess the current insurance plan and apply for Medicaid
services or a Medicaid waiver program depending on the state of re-
sidence [7]. These financial barriers will need to be addressed prior to
securing home medical equipment and home nursing. Prior to transi-
tioning home, families should be given contact information for re-
sources in the community including cash, food or utility assistance
programs if indicated and available in the community.

9. Preparing the family for medical care in the community

The medical team should help families create connections with
healthcare professionals in the community. Families should be coun-
seled to choose a general pediatrician comfortable caring for a child
with a tracheostomy tube and home ventilator, even if this means going
to a different pediatrician from whom a sibling is established. A con-
ference call should be arranged with the accepting pediatrician to dis-
cuss the child's medical needs, preferably with the family present. Many
infants with technology dependence require care with multiple sub-
specialists and contact information should be provided with clear in-
structions as to which office to call depending on the infant's needs. A
similar hand-off should be performed if an infant is to attend a medical
daycare if this is available in the area.

Families should also be connected to local emergency medical ser-
vices (EMS), specifically the agency that would respond to the home in
the event of an emergency. A home visit with EMS personnel can be
very beneficial, allowing EMS to survey the home for potential barriers
to providing emergency care. A home visit with EMS also allows first
responders to meet the child and family and become familiar with the
home. In our experience, the EMS home visit has increased family
confidence as parents have the opportunity to display their own
knowledge and skills to first responders, many of whom have little or no
experience with pediatric tracheostomy tubes or home ventilators.

An emergency plan should be prepared and discussed with families
detailing actions in the event of a change in the child's condition [7].
Emergency plans may be used to guide caregiver responses for re-
spiratory distress, desaturations, accidental decannulation, tra-
cheostomy bleeding and other changes in the infant's status. Phone
numbers to contact members of the outpatient medical team should be
included when symptoms are mild and instructions to call EMS should
be included when symptoms are more severe. If an emergency plan is
developed, it should be shared with the outpatient medical team and
EMS.

10. Going home

As the anticipated date to transition home nears, families should
have the opportunity to meet with the entire inpatient care team to-
gether. At this time, the discharge plan should be reviewed and families
should have the opportunity to ask any lingering questions. This is an
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opportune time to include the accepting outpatient pediatrician as well
as any relevant subspecialists who are able to attend. Ideally, a re-
presentative from the home nursing agency and DME company would
also be present to review the discharge plan and answer questions to
ensure that families receive a clear and consistent message on all as-

pec

11.

ts of care.
Conclusion

Hospitalization of the infant dependent on invasive ventilation is

long and stressful to families. The discharge process is equally complex
and requires a close partnership between the family and the medical
team. Great care should be taken to provide clear and consistent com-
munication with the family and to allow caregivers to assume in-
creasing responsibility throughout the hospital stay. Though it will be
natural for families to have anxiety about the transition to home, an
effective education program and guidance throughout the discharge
process will prepare families to safely care for the ventilator-dependent
infant in the home.

Practice points

e Little evidence exists to guide clinical practice.

® Clear and consistent communication with families is necessary
throughout the transition process.

e Standardized discharge processes may reduce length of stay.

e Use of high-fidelity simulation may improve parent con-
fidence in emergency situations.

e Families must be aware of the need for an awake and trained
caregiver with the child at all times.
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