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Abstract
Background and Objectives
Clinicians often communicate complex, uncertain, and distressing information about neurologic
prognosis to parents of critically ill infants. Although communication tools have been developed
in other disciplines and settings, none address the unique needs of the neonatal and pediatric
neurology context. We aimed to develop a parent-informed framework to guide clinicians in
communicating information about neurologic prognosis.

Methods
Parents of infants with neurologic conditions in the intensive care unit were enrolled in a longi-
tudinal study of shared decision-making from 2018 to 2020. Parents completed semistructured
interviews following recorded family meetings with the health care team, at hospital discharge, and
6 months after discharge. All interviews targeted information about parent preferences for prog-
nostic disclosure. We analyzed the data using a conventional content analysis approach. Two study
team members independently coded all interview transcripts, and discrepancies were resolved in
consensus. We used NVIVO 12 qualitative software to index and organize codes.

Results
Fifty-two parents of 37 infants completed 123 interviews. Parents were predominantly mothers
(n = 37/52, 71%) with a median age of 31 (range 19–46) years. Half were Black (n = 26/52,
50%), and a minority reported Hispanic ethnicity (n = 2/52, 4%). Inductive analysis resulted in
the emergence of 5 phases of prognostic communication (Approach, Learn, Inform, Give sup-
port, and Next steps: ALIGN): (1) Approach: parents appreciated receiving consistent in-
formation about their child’s neurologic outcome from clinicians who knew their child well. (2)
Learn: parents valued when clinicians asked them how they preferred receiving information and
what they already knew about their child’s outcome prior to information delivery. (3) Inform:
parents valued honest, thorough, and balanced information that disclosed prognostic uncertainty
and acknowledged room for hope. (4) Give support: parents valued empathic communication
and appreciated clinicians who offered real-time emotional support. (5) Next steps: parents
appreciated clinicians who connected them to resources, including peer support.

Discussion
The ALIGN framework offers a novel, parent-informed strategy to effectively communicate
neurologic prognosis. Although ALIGN represents key elements of a conversation about prog-
nosis, each clinician can adapt this framework to their own approach. Future work will assess the
effectiveness of this framework on communication quality and prognostic understanding.
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Communicating with families about clinical outcomes is a key
role of a child neurologist. For infants with neurologic condi-
tions, conversations about outcome help families prepare for
life at home, conceptualize their child’s future quality of life, and
make decisions about health care.1-3 Despite the complexity
and frequency of prognostic communication for children with
neurologic conditions, little is known about how caregivers and
patients prefer information about outcome to be shared.

Multiple frameworks exist to guide prognostic communication or
the delivery of bad news, including several developed in the adult
critical care, oncology, and end-of-life contexts.4-9 These useful
frameworks offer a starting place to guide conversations about
neurologic outcome in childhood, recognizing that many tenets
of high-quality communication are universal. Conversations with
parents of infants with neurologic conditions, however, differ
from prognostic conversations in adult settings in several ways.
For the majority of infants with neurologic conditions, clinicians
lack adequate data to estimate prognosis with the same degree of
certainty present in other disciplines.10-13 Many existing prog-
nostic communication frameworks were developed to support
conversations about the potential for survival.14 Conversations in
the neonatal and infant context are rarely about survival andmore
often center on the potential for life with neurologic impair-
ment.15 These differences underscore the need for dedicated
study of parent preferences for prognostic communication in the
context of potential neurologic impairment.

The ouR-HOPE framework has been presented as an important
guide for clinicians to identify their own biases about neurologic
prognosis for infants with neurologic conditions. This framework
centers the principles of reflection, humility, open-mindedness,
partnership, and engagement and encourages clinicians to
complete a guided self-assessment.8,16 Although this important
work helps clinicians reflect on their prognostication practices, it
does not offer guidance around communication strategies or
behaviors. A critical next step of this work is to provide clinicians
with concrete advice about how to approach and execute dis-
cussions about neurologic prognosis.

Developing a framework for prognostic discussion for infants
with neurologic disease requires empiric data from parents. We
aimed to (1) characterize parent preferences for prognostic
communication and (2) develop a parent-informed framework
for prognostic disclosure.

Methods
Study Design and Participants
We enrolled parents of critically ill infants with neurologic con-
ditions in a longitudinal descriptive study of decision-making

between the years of 2018–2020. Infants were eligible if they met
the following inclusion criteria: (1) hospitalization in an intensive
care unit (ICU), (2) age less than 1 year, (3) diagnosed neurologic
condition, and (4) planned family meeting to discuss the with-
drawal or initiation of life-sustaining treatment or medical tech-
nology. Exclusion criteria included (1)maternal age <18 years, (2)
maternal hearing and/or speech impairment, or (3) inability to
read and speak in English. Our methodologic approach has been
outlined in previous publications from this cohort.15,17-19

We collected parent demographic information via survey and
infant characteristics via medical record review. Study staff
interviewed parents at 3 distinct time points: (1) following
recorded family conferences, (2) at discharge from the hospital,
and (3) 6 months following hospital discharge. For infants for
whom discharge was anticipated within 1 week of a family
meeting with the health care team, these interviews were com-
bined. All interviews were semistructured and included questions
centered on understanding how parents preferred information
about prognosis be disclosed, including questions like “What has
the team done well as they’ve talked with you about your child’s
future?” and “What advice do you have for doctors who need to
talk with families about their child’s future?”

Standard Protocol Approvals, Registrations,
and Patient Consents
All parent participants provided written informed consent.
The Duke University Health System Institutional Review
Board approved the study protocol.

Statistical Analysis
Demographic characteristics were summarized using de-
scriptive statistics. We summarized continuous variables pri-
marily using median and range. We summarized categorical
variables using frequency counts and percentages. All statis-
tical analyses for demographics were performed using R
software Version 4 (or higher).

Qualitative Analysis
The study team included neurology clinicians (M.E.L. and
H.C.G.), neonatology clinicians (S.B.), qualitative analysts
(M.E.L., M.C.B., E.C.K., S.B., and D.B.), nurse-scientists
(D.B.), and communication researchers (M.E.L., E.C.K.,
P.A.U., and K.I.P.). Interviews were audio recorded. Each
interview was transcribed and deidentified. We analyzed
qualitative data using a conventional content analysis in-
ductive approach.20 In the absence of a consensus framework
to approach prognostic disclosure, we developed and refined a
novel codebook. The initial codebook was tested on a ran-
domly selected set of interviews to ensure completeness and
consistency in code application. The codebook was refined
through iterative discussion and pilot testing. Using the final

Glossary
ICU = intensive care unit.

Neurology.org/N Neurology | Volume 100, Number 8 | February 21, 2023 e801

Copyright © 2022 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/n


codebook, 2 study teammembers (M.C.B. and S.B.) coded all
interview transcripts independently. Discrepancies were re-
solved via consensus and adjudicated by the senior author
(M.E.L.). All available interviews were analyzed. In some
cases, participants discussed prognostic communication
preferences outside of the times in which they were explicitly
asked and/or did not answer the posed questions directly. For
this reason, all interview content was reviewed and coded
when applicable. In cases in which the interview content was
unclear and/or subject to multiple interpretations, other data
sources (for example, recorded family conference data) were
referenced to offer additional context. We used NVIVO 12
qualitative software to index and organize codes.

Data Availability
Some data not provided in the article because of space limita-
tions may be shared (anonymized) at the request of any
qualified investigator for purposes of replicating procedures
and results. Due to the nature of the qualitative data presented,
some limitations on full data sharing may be necessary to align
with consent procedures and ensure adequate de-identification.

Results
We enrolled 61 parents (n = 40 mothers; n = 21 fathers) of 40
infants with neurologic conditions in the ICU. Of these, 52
parents (n = 37 mothers; n = 15 fathers) completed 123 in-
terviews. Nine parents did not complete interviews. Parents
had a median age of 31 (range 19–46) years. Half identified as
Black (n = 26/52, 50%), and a minority reported Hispanic
ethnicity (n = 2/52, 4%). Nearly half of infants were born
premature (n = 18, 49%), and approximately one-third had
seizures (n = 12, 32%) and/or a genetic condition (n = 12,
32%) (Tables 1 and 2).

Via inductive analysis, we identified 5 phases of prognostic
communication (Approach, Learn, Inform, Give support, and
Next steps: ALIGN): (1) Approach: parents appreciated

receiving consistent information about their child’s outcome
from clinicians who knew their child well. (2) Learn: parents
valued when clinicians asked them how they preferred receiving
information and what they already knew about their child’s
outcome prior to information delivery. (3) Inform: parents
valued honest, thorough, and balanced information that dis-
closed prognostic uncertainty and acknowledged room for hope.
(4) Give support: parents valued empathic communication and
appreciated clinicians who offered real-time emotional support.
(5) Next steps: parents appreciated clinicians who connected
them to resources, including peer support (Table 2).

Approach

Consider the Appropriate Team and Venue
Parents described the importance of ensuring prognostic in-
formation was delivered by clinicians who knew their child
well. Parents valued when clinicians identified those team
members with whom parents had an established relationship
and invited them to major conversations. A parent of an infant
with a brain malformation explained:

You have to tell this family that their child has this and itmight be really
hard to digest. Maybe figure out who that family has a pretty good
rapport with.Who on the staff is really good at dealing with the family?
So, ask the family: “Hey, we want to have a little sit down with you
later, is there anyone who you might want to be there?”

Some parents described the benefits of certain venues; for
example, team meetings where multiple providers were pre-
sent at once allowed for efficient communication from mul-
tiple teams. Others, however, described the challenges
associated with large team meetings, including the sentiment
that meeting with a large team could be overwhelming. As
shared by one father of an infant with hydrocephalus: “It feels
like you’re at the zoo. You feel like you’re being looked at.”

Ensure Team Consensus
Some parents described the importance of teams ensuring
consensus prior to sharing prognostic information. Parents

Figure 1 ALIGN Framework

The ALIGN framework acknowledges that conver-
sations about prognosis are often iterative and
must be revisited over time. Although ALIGN rep-
resents key elements of a conversation about
prognosis, each clinician can adapt this framework
to their own approach.
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appreciated when clinicians gave consistent information among
members of the team. Some parents reported distress when
clinicians disagreed about their infant’s neurologic prognosis.
One mother of an infant with a brain malformation shared:

Have them get themselves together what the doctors telling me. One of the
doctors telling me that she had brain disease that was progressively getting
worse and she had a week to live; the other doctors telling me that wasn’t
true. I wish everyone had it together.

Learn

Elicit Communication Preferences
Parents appreciated when clinicians asked how they liked to
receive information. Some parents underscored that each
parent may have a different style of learning, for example,
appreciating statistics or visual aids. One father described
wishing that clinicians routinely asked, “What is the best way
to communicate this to you?”

Other parents described the need for clinicians to pace in-
formation to allow time for processing. For some parents, having
control over information was described as empowering. As one
mother of an infant with intraventricular hemorrhage explained:
“Give parents control over something as basic as ‘How much
information do you want?’ Even that is empowering.”

Assess Baseline Understanding and Goals
Some parents described the need for clinicians to begin by
assessing the parent’s baseline understanding of prognosis,
both to correct misunderstanding and to avoid repeating
unnecessary information. As shared by one mother of an in-
fant with intraventricular hemorrhage:

Dr. [name] said, “Tell me what you know about [name]’s head bleed…”
And I think that’s really important because it assesses where the family is,
and then you can either build on or correct misinformation they may have
and then that way you don’t repeat things that they already know.

One parent described the potential benefit of allowing parents
to share information, questions, and concerns in advance of a
conversation with the medical team. A mother of a child with
hypoxic ischemic encephalopathy highlighted how this strategy

Table 1 Infant Characteristics

Characteristic Median (range) or n (%)

Infant characteristics (n = 37)

Gestational age at birth, wk 37 (23–41)

Sex, female 19 (51)

Medical condition

Prematurity (<37 wk) 18 (49)

Seizures 12 (32)

Genetic diagnosis 12 (32)

Brain malformation 10 (27)

Intraventricular hemorrhage 9 (24)

Hypoxic ischemic encephalopathy 7 (19)

Stroke 6 (16)

Periventricular leukomalacia 5 (14)

Interventions (%)

Mechanical ventilation 30 (81)

Surgical feeding tube placement 18 (49)

Tracheostomy placement 7 (19)

Therapeutic hypothermia 6 (16)

Median length of hospital stay (range) 76 (8–344)

Death during study enrollment (%) 6 (16)

Table 2 Parent Characteristics

Characteristic Median (range) or n (%)

Parent characteristics (n = 52)

Age, y 31 (19–46)

Sex, female 37 (71)

Race and ethnicity

African American 26 (50)

Asian 3 (6)

Hispanic/Latinx 2 (4)

White 23 (44)

More than 1 race 3 (6)

Other/not reported 1 (2)

Level of education

Less than high school 2 (4)

High school/GED 13 (25)

Some college 12 (23)

Bachelor’s degree 10 (19)

Associate’s degree 3 (6)

Graduate or professional degree 12 (23)

Annual household income

Less than $25,000 18 (35)

$25,000-$34,999 10 (19)

$35,000-$49,999 2 (4)

$50,000-$74,999 5 (10)

$75,000-$99,999 3 (6)

$100,000-$149,999 7 (13)

Greater than $150,000 6 (12)

Not reported 1 (2)
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could be especially useful for parents who may feel intimidated
by large group conversations:

It might help some parents if there was some sort of form or questionnaire
they could fill out prior to that conversation. That when they go in, the
doctor may already have some idea of any big fears they may have…
Everyone’s not good sitting down and speaking in a room full of people…

Inform

Be Transparent and Thorough
The majority of parents described wanting clinicians to be
honest and comprehensive in their information delivery.
Some parents described distress when clinicians sugar-coated
information or did not fully disclose concerns. One mother of
a child with complex congenital heart disease stated:

I definitely think overall being very upfront and honest is the best thing,
regardless of how a parent is going to take it… Sometimes I felt like we
just weren’t told about everything they were thinking. Just be upfront,
communicate about everything that is on your mind.

Acknowledge Uncertainty
Parents valued clinicians willing to acknowledge the inherent
uncertainty of the clinical situation. Some parents equated
naming uncertainty with honesty and humility, as shared by
one father of a child with hydrocephalus: “I think what they
could have done better, is they could not be afraid to be
honest and say, ‘We don’t really know.’”

For some parents, this uncertainty allowed room for hope for a
different outcome. Several parents described removing uncertainty
or describing prognoses as certain as akin to defining their child’s
outcome. As the mother of an infant with a rare, neurodegener-
ative genetic condition explained: “I feel like everybody lost hope,
even the genetics team. I feel like they all named his path.”

Provide Balanced Information
Parents appreciated when clinicians presented information
about potential function alongside information about potential
impairment. As shared by one mother of an infant with con-
genital heart disease and hypoxic ischemic encephalopathy:

I just want to hear what he can do, not what he can’t do. They pretty
much are saying there’s nothing else they can do for him, with his brain
damage. I understand that, but there’s things you all can have hope for,
hope in that he can do things.

Several parents of infants with neurologic impairment described
feeling as though the team repeated grim news unnecessarily. As
shared by one parent of an infant with a genetic condition:

When they telling us she’s not gonna live past a year… we understand
that, but we don’t need nobody to keep reminding us that she’s not gonna
have up to this time. Let us enjoy the time we do. We don’t want you to
keep reminded us that our time is limited…. You all always tell us the
same thing. We get it. We understand.

Promote Understanding
Parents described challenges with understanding medical in-
formation. Many parents emphasized the frequent use of

jargon. Parents appreciated when clinicians used lay terms, as
explained by a mother: “I want to know exactly what you’re
talking about and break it down for me, not in medical terms,
but in people terms.”

Several parents discussed the challenges associated with
information overload and encouraged clinicians to pace
information delivery to allow adequate time for processing.
The mother of a child with myotonic dystrophy shared: “We
tried to process some of the information, ’cause when we get
so much information, it feels like our heads are about to
explode.”

Other parents discussed the challenges associated with emo-
tional overload and the inability to process medical in-
formation after hearing difficult news. As described by the
parent of an infant with intraventricular hemorrhage and
periventricular leukomalacia: “If we’re hearing something that
I don’t want to hear or that’s upsetting, at that moment [I]
focus on that one thing and I don’t hear anything else.”Many
parents who offered guidance around the avoidance of in-
formation or emotional overload concurrently emphasized
the importance of remaining transparent.

Discuss Effect on Day-to-Day Life
Parents appreciated when clinicians helped them manage
their expectations about the future. Some families described
their desire to hear the big picture and for clinicians to help
them understand which details were key. The father of a child
with intraventricular hemorrhage stated:

…Each doctor tends to get very granular and technical at times and I’m
someone, just by the way I think, I think big picture. What are the three to
five key things? And then we can dig in from there.

Other parents valued when clinicians helped families antici-
pate and manage adjustments in their day-to-day life to ac-
commodate the needs of a child with their infant’s condition.
As shared by one father of an infant with hydrocephalus:

If you can tell me that I’m always gonna need a house with X number of
rooms plus one because she’s probably always gonna need a room with us
forever you know, then tell me I need a house with X plus one rooms. You
know, just tell me that. If she’s gonna grow with her wheelchair forever
then hey, let me know that I’m always probably gonna need a van or
something, you know?

Give Support, Communicate With Empathy
Parents appreciated clinicians whose communication style
was empathic. Parents highlighted the importance of tone of
voice, body language, and word choice. One mother of an
infant with a brain malformation described how a neurologist
was able to demonstrate empathy despite delivering difficult
news:

She’s very blunt, but at the same time, she’s caring, she’s very soft in
delivering her blow. Like I’m gonna hit you where it hurts, but it’s gonna
be soft and loving and you’re gonna know that I’m here for you. And she
just has a big heart, but she tells me what I need to know.
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Offer Support in Real Time
Parents valued clinicians who offered real-time support in
response to emotional reactions. Some parents discussed the
importance of watching parents for nonverbal cues of distress
and missed opportunities to provide support. As shared by
one parent of a child with a genetic condition:

I think they could try to pay attention more to the patient’s or the parent’s
more to the body language… actually pay attention to the way they’re
reacting.

Parents discussed the value of staff with training and expertise
in supporting parent well-being, including social workers and
case managers. One parent of an infant born premature de-
scribed the necessity to include these clinicians in major
conversations: “Maybe have the therapist or the hospital so-
cial worker there [in the meeting] so that you can be there for
that family when you deliver them that news…”

Next Steps

Connect With Peers
Many parents described the value of peer support as a way to
understand their child’s future. Some discussed the need for
enhanced peer support opportunities within the health care
system. Others described the need for clinicians to connect
parents with peers and peer support organizations. Parents
described how connecting with peers could serve as both a
source of hope and a way to set realistic expectations
about the future. As shared by one mom of an infant with
prematurity:

The resources that helped me the most was definitely talking to other
families with children similar to us because it was something tangible, it
was something for me to touch, to visualize, to see the outcome.

Connect With Resources
Parents appreciated the opportunity to gain additional in-
formation about their child’s condition. Some parents de-
scribed the lack of adequate informational resources relevant
to their child’s condition, as shared by one mother of an infant
with periventricular leukomalacia: “I do wish that there was a
portal where I could go with resources and websites and
support groups that were vetted.”

Others described the need for mental health and psychosocial
support resources. One parent of an infant with congenital
heart disease shared the need for resources to help siblings
process information:

I knowmy [daughter], once she saw her for the first time, on the breathing
tube and all that stuff, it wasn’t good. It was tough for her. So, make sure
that we have the proper resources… to be able to sit with her and explain
everything to her.

Discussion
We present parent-driven recommendations for the pro-
vision of information about neurologic prognosis. ALIGN

represents a novel, inductively-derived framework that
centers the voices and lived experiences of parents caring for
critically ill children. These recommendations are organized
by key phases of information delivery and can guide clini-
cians as they navigate conversations with caregivers of crit-
ically ill infants and support interventions to improve
prognostic communication (Figure).

Parents emphasized components of communication—
preparation, assessing parent understanding, and attending to
emotion—that extend beyond the delivery of news itself. As
seen in other disciplines, parents appreciated team consensus
and when conversations included trusted members of the
health care team.21 Interprofessional team meetings in ad-
vance of interactions with family members are one strategy to
promote team consensus.22,23 Parents emphasized the value
of including team members with whom they shared a longi-
tudinal relationship, supporting existing guidelines to imple-
ment primary nursing and longitudinal attending models.24

This guidance also highlights the potential value of fetal
neurology and neonatal neurocritical care models in which
child neurology clinicians follow children longitudinally after
an initial meeting in the fetal and/or neonatal period.25-27

Parents appreciated when clinicians elicited their communi-
cation preferences and baseline understanding of their child’s
prognosis.

Parents also offered key principles around how to best deliver
prognostic information. Parents appreciated clinicians who
offered transparency and avoided sugar-coating information.
Although we lack data on clinician perspectives in this cohort,
there are several reasons why clinicians may soften in-
formation delivery, including concern for parent emotional
overload, discomfort sharing bad news, and optimism
bias.28-33 Our findings suggest that parents value honesty,
even when the news is grim. Parents concurrently described
the challenges associated with cognitive and emotional
overload. Taken together, these findings suggest that parents
value honest information and that strategies to reduce over-
load, including avoiding jargon, pacing information delivery,
and providing real-time emotional support, are particularly
critical in this context. Parents also valued clinician ac-
knowledgment of any associated prognostic uncertainty. Al-
though prognostic uncertainty has been demonstrated to be a
source of distress for parents of critically ill infants, existing
data also suggest that uncertainty can also allow room for
hope.2,34-36 Parents valued hearing balanced information
about their child’s anticipated functional abilities. This finding
aligns with guidance from the Americans with Disabilities Act
National Network to emphasize abilities (“your child will
need braces or a walker to walk short distances”) over limi-
tations (“your child will not walk independently”).37

In addition, parents valued the real-time provision of emo-
tional support. Human connection, empathy, and intentional
presence are key elements of facilitating therapeutic alliance.38

Yet, existing data suggest that clinicians often miss empathic
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opportunities.39-41 A study of pediatric ICU family confer-
ences demonstrates that patient-centered communication
behaviors, including discussion of emotion and use of em-
pathic statements, result in improved parent satisfaction
amidst critical illness.41 Taken together, these studies suggest
that clinicians should learn, practice, and hone their ability to
recognize and effectively respond to empathic opportunities.

Although the majority of our conferences were led by clinicians,
most meetings included professionals with expertise in providing
psychosocial support, including social workers, case managers,
and chaplains. Teams should ensure that major conversations
with families include these critical members of the health care
team.18 Parents valued being connected to peer support. The
effect of peer support programs on parent well-being is well
established.42-44 Our findings underscore that the value of peer
support extends beyond psychosocial support alone; veteran
parents can help new parents manage expectations, plan for the
future, and imagine their day-to-day life at home.

The ALIGN framework builds on existing communication
tools to support communication about prognosis and serious
illness.4-9,14 Several features of serious communication in
child neurology differ from other settings, including a primary
focus on the potential for survival with impairment and the
presence of prognostic uncertainty. Our framework offers
guidance tailored to this context and was derived directly from
the lived experiences of caregivers. ALIGN uniquely priori-
tizes several communication strategies, including the em-
phasis on building team consensus, delivering balanced
information that is mindful of its influence on family life, and
centering the need for peer support. Many of the domains
included within our framework overlap with those developed
elsewhere, affirming that key tenets of high-quality commu-
nication are universal. This framework is not designed to
replace existing tools; instead, clinicians can evaluate and use
these complementary tools as best suits the clinical scenario
and their communication style.

This study’s strengths should be viewed in the context of its
limitations. Interviews were audio recorded; video recording
may have offered additional insight. Information on why certain
parents did not complete interviews is not available, and these
parents may have differed from the full cohort in systematic
ways. Prognostic communication often begins antenatally and
continues into childhood; future work should include attention
to fetal counseling and prognostic communication across a
child’s developmental trajectory.45 The single-site nature of our
design limits generalizability to other health systems and con-
texts. Our study design limited participation by parents who did
not converse in English and was not designed to explore how
race and ethnicity influence prognostic communication prefer-
ences. Understanding prognostic communication preferences
among diverse populations should be a priority in future work.
Although this analysis focuses on the communication of neu-
rologic prognosis, challenges in the estimation of neurologic
prognosis, including cognitive biases and heuristics, are an

important area of additional study.46 This analysis centers the
parent perspective; a necessary next step of this work is to in-
corporate the perspectives of clinicians and other stakeholders.

The ALIGN framework offers a novel, parent-informed
strategy to guide neurologists in the provision of prognostic
communication. Although ALIGN represents key elements of
a conversation about prognosis, each clinician can adapt this
framework to their own approach. Future work will assess the
effectiveness of this framework on communication quality and
prognostic understanding.
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