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Abstract

There can be significant morbidity for children following PICU admission. The impact that PICU admission has on school attendance and
performance may be the source of some of the sequelae of critical illness. However, current supports are limited for addressing these needs.
Families report inadequate support from schools and worsening academic performance after critical illness. The transition back to school can
be challenging. Additional studies are needed to develop proactive supports, such as PICU follow up programs, to improve the care of children

following critical illness.
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Opinion

Although mortality related to pediatric critical illness has
decreased, morbidity among pediatric intensive care unit (PICU)
survivors has increased [1]. Therefore, there is an urgent need to
understand and reduce the long-term morbidity of these survivors
and optimize their school and community functioning. Studies
show that admission to the PICU may have a significant impact
on both the neuropsychological functioning of children and their
health-related quality of life (HRQOL). For example, children who
survive critical illness experience increased emotional difficulties,
perform worse on tests of intelligence, executive function, and
memory, and are perceived by their teachers as having more
educational problems than children without a history of critical
illness [2-4]. When compared to healthy children, critically ill
children have lower HRQOL [5-7] and experience a significant
decrease in HRQOL after PICU admission [3]. PICU survivors
are also at increased risk of psychological sequelae including
behavioral changes, fatigue disorders, and sleep disturbances,4,8
and symptoms of post-traumatic stress disorders (PTSD)
[4,9]. Higher levels of parental distress, longer PICU stays, and
emergency admissions are associated with increased likelihood
of PTSD among PICU survivors.8 Despite this growing body of
evidence, there is no standard of care for follow up of children after
discharge from the PICU. Though other critical care environments,
such as the neonatal intensive care unit, have implemented

standardized follow up programs to address sequelae of critical
illness and ensure a smooth transition following discharge, there is
often a lack of such support for children who are discharged from
the PICU. The development of evidence-based programs for PICU
follow up are needed to decrease post-discharge complications
and to improve child and family resiliency after PICU admission.

Several factors may influence post-discharge outcomes fol-
lowing PICU admission, including underlying health status and
co-morbidities, diagnosis/reason for admission, and length of
stay (LOS) [3,10-13]. However, there may be other factors which
are modifiable post-discharge. Such factors could therefore be ad-
dressed by care in a PICU follow up program in order to further im-
prove outcomes for children even after they have been discharged.
One potential mediator of long-term outcomes for PICU survivors
is the role of missed school. Because school shapes a child’s social,
cognitive, language, behavioral, and physical development, school
absences and difficulties with school re-integration, in part, may
account for the negative sequelae associated with critical illness.
In addition, there are high rates of neurodevelopmental disabili-
ties among children admitted to the PICU [14], which may further
increase the risk for poor outcomes with missed school. Howev-
er, there have been few published studies of the impact of PICU
admission on school attendance and performance. We completed
a pilot study to explore the extent to which PICU admission dis-
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rupts school attendance and school performance and to describe
the supports and barriers children and their families experience
with regard to school re-integration. In our pilot cohort of children
admitted to the PICU at an urban academic medical center (n=21),
we found that nearly half of children missed seven or more days
for critical illness, and among those children, over half did not
receive any tutoring or homebound services. In accordance with
the AAP policy statement, Home, Hospital, and Other Non-School
Based Instruction for Children and Adolescents Who Are Medical-
ly Unable to Attend School [15], because any school absence is dis-
ruptive to the educational process, a request for non-school based
instruction should be considered in a timely manner. The recom-
mendation for implementation of robust homebound education-
al services for children who are unable to attend school due to
medical illness implicitly recognizes the importance of attention
to school disruption [15]. However, there are suboptimal resourc-
es and fragmented pathways for implementing these services. In
our pilot study, twenty percent of parents reported that schools
do not adequately address school reintegration, and sixty-seven
percent of parents reported that their health care provider did not
discuss the child’s return to school. If discussion of school rein-
tegration between physicians and parents was standard practice
prior to and after PICU discharge, we may be better able to antic-
ipate school-related learning challenges and proactively support
patients in this transition.

To determine how to best support children with critical illness,
we may look to existing models and lessons learned from pediatric
populations with cancer. Support models for children with
cancer returning to school have described a number of different
approaches during school re-integration [16-18], In a qualitative
study, teachers, parents, and children with cancer consistently
reported a comprehensive school-based reintegration program
was beneficial in facilitating school re-entry. The intervention
included interim educational services during hospitalization,
identification of a liaison between the hospital and school,
psychoeducation for the child and parents prior to school re-entry,
presentations for school personnel and peers about the child’s
illness, and periodic follow-up with all involved parties to address
any problems that arose.16 Another study described a similar
school re-integration model which utilized a school-hospital
liaison team that coordinated communication among all parties,
provided counseling support to the child, their family, school
personnel, and peers, and facilitated ongoing follow-up [18].

Werecognize thatthere may potentially be significantlogistical
and financial barriers which would limit the feasibility of such
a program for all children who have been admitted to the PICU.
Therefore, it may be most effective to target efforts to the patient
populations which are most likely to require support during the
transition from PICU (or hospital) to home, such as those with
prolonged hospitalizations and significant morbidity following
critical illness. In our pilot study, we found that parents whose child
had a length of stay of seven days or longer universally completed
telephone follow-up at three months, whereas only half of those
with a shorter stay completed telephone follow up. Perhaps those

families with a longer length of stay are more likely to need and
seek support after their child’s discharge and therefore were
open to participating in our study of PICU follow-up academic
needs. We note that discussion of school reintegration may be
difficult in the primary care setting due to time constraints; a PICU
survivor may necessitate a high level of medical care complexity,
and at times there is a lack of consistent communication between
inpatient providers and ambulatory providers. This presents an
opportunity for inpatient and ambulatory health care providers
(pediatric intensivists, subspecialists, and primary care providers)
to provide comprehensive care (e.g. (monitoring for medical
complications, neurocognitive or neuropsychological evaluations,
need for individualized education plan development, etc.) in a
multidisciplinary setting such as PICU follow-up clinic. That venue
could bring together experts in critical care, neurodevelopment,
psychology, physiatry, and general pediatrics in order to
coordinate complex care for these medically vulnerable children
and their families.

Conclusion

In summary, there is a robust body of evidence that critically
ill children experience significant disruptions in functioning after
discharge. This impact on functioning is likely multifactorial
in origin, including medical complications, missed school, and
psychological stressors. Despite the existence of standard follow
up programs for neonate survivors of critical care, supports are
currently inadequate for older children who experience a critical
illness. Improved communication and coordination of care
between multidisciplinary health care providers (intensivists,
subspecialists, and primary care provider) proximal to a child’s
discharge from the PICU, with attention to the need to proactively
address transition and re-integration to school, may benefit
children who experience critical illness. Future research is needed
to assess the necessary components of such models as well as to
further explore the other aspects of community re-integration
that are challenging for families following their discharge from
the PICU.
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