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BACKGROUND: Families must process complex information related to neonatal encephalopathy

abstract

and therapeutic hypothermia.
METHODS: In this mixed methods study, semi-structured interviews were performed with

parents whose infants were enrolled in an existing longitudinal cohort study of therapeutic
hypothermia between 2011 and 2014.
RESULTS: Thematic saturation was achieved after 20 interviews. Parental experience
of communicating with clinicians was characterized by 3 principle themes. Theme 1
highlighted that a fragmented communication process mirrored the chaotic maternal and
neonatal course. Parents often received key information about neonatal encephalopathy
and therapeutic hypothermia from maternal clinicians. Infant medical information was
often given to 1 family member (60%), who felt burdened by the responsibility to relay
that information to others. Families universally valued the role of the bedside nurse, who
was perceived as the primary source of communication for most (75%) families. Theme 2
encompassed the challenges of discussing the complex therapy of therapeutic hypothermia:
families appreciated clinicians who used lay language and provided written material, and
they often felt overwhelmed by technical information that made it hard to understand the
“big picture” of their infant’s medical course. Theme 3 involved the uncertain prognosis
after neonatal encephalopathy. Parents appreciated specific expectations about their
infant’s long-term development, and experienced long-term distress about prognostic
uncertainty.
CONCLUSIONS: Communicating complex and large volumes of information in the midst of

perinatal crisis presents inherent challenges for both clinicians and families. We identified
an actionable set of communication challenges that can be addressed with targeted
interventions.
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WHAT’S KNOWN ON THIS SUBJECT: Neonatal
encephalopathy is complex and associated with
signiﬁcant morbidity and mortality; parents’
experience of communicating with clinicians in this
condition has not been well described.
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WHAT THIS STUDY ADDS: Parents of encephalopathic
infants reported fragmented communication,
difﬁculty organizing information, and long-term
stress due to their infant's uncertain prognosis.
Targeted communication interventions should help
parents organize information, emphasize the big
picture, and prepare families for ongoing prognostic
uncertainty.
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“It’s so much more than just having a
traumatic birth. It’s the death of the dream
of imagining yourself giving birth and
holding your baby with your husband
there. It’s this magical moment that you
think about forever. Whereas…it soon
becomes a trauma situation.”

Therapeutic hypothermia (TH) is
the only brain-specific treatment of
neonatal encephalopathy. Despite the
benefit of TH for many infants, nearly
one-half of treated patients die or
survive with significant disability.1–4
The decision to initiate TH must be
made within 6 hours of birth and
often results in neonatal transfer to
a referral center distant from the
parents.
Initial conversations about
neonatal encephalopathy and TH
generally occur in the midst of a
crisis. Parents are unprepared for
a medical emergency or complex
medical decision-making. Data
suggest that parents can experience
depression and anxiety in the face
of their infant’s critical illness5–7; as
many as one-quarter of mothers of
high-risk infants can go on to have
posttraumatic stress symptoms.8
Importantly, the way that clinicians
interact and communicate with
parents can mediate both short- and
long-term emotional trauma.9,10
The goal of the present study
was to characterize the parental
experience of communicating with
clinicians about TH and neonatal
encephalopathy. We chose to
explore this complex topic by
using a qualitative methodology in
which recruitment continues until
no additional thematic content
emerges.11,12 Our goal was to identify
communication patterns that helped
or hindered parents’ ability to hear
important medical information
and process the possibility that
their infant could die or survive
with serious disability. Isolating
communication patterns can inform
communication interventions for this
population.

2

METHODS
Participants and Design
This mixed methods study was
conducted at an urban referral Level
IV NICU. Care for asphyxiated infants
in our NICU includes a standardized
72-hour TH protocol involving
frequent blood samples, continuous
amplitude-integrated or video
electroencephalographic monitoring,
2 head ultrasounds, and 1 MRI
after TH. Infants with multiorgan
dysfunction receive additional,
individualized interventions.
From an existing longitudinal cohort,
the study recruited English-speaking
parents of infants who: (1) were
treated with TH between 2011 and
2014; (2) survived to NICU discharge;
and (3) were at least 6 months old at
the time of study recruitment.
The institutional review board
approved the study with the
following recruitment strategy:
eligible parents received an
introductory letter and opt-out
postcard. Parents who did not optout were contacted by telephone;
those who agreed to participate
provided written consent.

Questionnaire and Data Collection
Participants completed an audiorecorded semi-structured interview.
The interview instrument was
adapted from our previous research,13
a review of the literature, and
discussion with experts in
neonatology, palliative care, and
pediatric neurology. Questions
targeted parent recall of their
communication with clinicians
about the birth, TH and subsequent
neonatal hospital course, and infant
prognosis. One interviewer (M.E.L.)
completed all interviews. Infant
medical charts were reviewed for
clinical information.

Data Analyses
Transcript content was analyzed
according to the qualitative technique
of thematic saturation.11,12 Three

investigators (R.D.B., P.K.D., and
M.E.L.) independently coded each
transcript, then met to compare
codes and resolve differences
through repeated discussion. Key
themes were identified by the
frequency with which they occurred
in each interview. Recruitment was
stopped when no additional thematic
content emerged. Descriptive
frequencies of quantitative data
were produced by using SPSS
version 22 (IBM SPSS Statistics, IBM
Corporation, Armonk, NY).

RESULTS
Fifty-one parents of infants treated
with TH were eligible for study
inclusion; 20 participated (Table 1).
Children were between 7 and
38 months old at the time of the
interview.
Parental experience of
communicating with clinicians during
the peripartum and neonatal periods
was characterized by 3 principle
themes: (1) a fragmented pattern
of clinician–parent communication
mirrored the chaotic maternal and
neonatal course; (2) the challenges
of discussing the complex therapy
of TH; and (3) the uncertainty
of prognosis after neonatal
encephalopathy. Parents described
what went well and what they
wished could have gone differently.
Age of child at the time of the
interview did not affect the results.
Illustrative quotations for each theme
are presented in Tables 2, 3, and 4.

Patterns of Clinician–Parent
Communication
There were many commonalities
in the maternal and neonatal
clinical courses of participants: an
unremarkable and desired pregnancy
carried to term, an urgent and chaotic
delivery, immediate separation of
the neonate from the parents, 72
hours of neonatal TH followed by
days to weeks of hospitalization,
and long-term monitoring for
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TABLE 1 Infant and Maternal Characteristics
Characteristic
Infant
Gestational age, wk
Birth weight, g
Race (white)
Male
Inborn
Nonreassuring fetal heart tracing
Mode of delivery
Vaginal
Assisted vaginal
Cesarean delivery
Emergency cesarean delivery
Apgar score
5 min
10 mina
Base deﬁcitb
Intubated
Given anticonvulsant agents
MRI performed
Time to full oral feeding, dc
NICU length of stay, d
Maternal characteristics
Age at birth, y
Pregnancy planned
Primigravida
Father present at delivery
Knows other children with complex chronic conditions
Someone else knew what was happening with the infant before
motherd

Median (Range) or N (%)
39 (35–41)
3190 (1990–4470)
14 (70)
10 (50)
3 (15)
14 (70)
5 (25)
2 (10)
2 (10)
11(55)
3 (1–7)
5 (2–8)
19.4 (7.3–33.8)
7 (35)
12 (60)
20 (100)
8 (5–32)
12.5 (7–32)
32 (18–42)
16 (80)
7 (35)
20 (100)
12 (60)
12 (60)

neurodevelopmental delays. These
commonalities created predictable
patterns of clinician–parent
communication.

Who
Although neonatal encephalopathy
and TH are generally managed
by neonatal specialists at referral
centers, most parents first learned
of these topics from clinicians
with no special expertise. Because
the pregnancies were generally
low risk, the maternal-fetal crisis
and subsequent cesarean delivery
occurred at a community hospital
for most parents (85%). After initial
resuscitation, the neonatal team
quickly left the operating room, with
minimal time for communication.
Many parents (60%) said that the
obstetric and anesthesia teams
provided the initial information
about the infant. Limited or confusing
details about the neonate from these
nonpediatricians prompted concern
and mistrust for some parents.

a

n = 19.
n = 17, information missing from referring hospital.
c n = 17, three remaining infants discharged with gastrostomy or nasogastric tube.
d Father of infant in all cases.
b

Maternal clinicians often continued
to be primary sources of information
about the infant. Six (30%) mothers
remained at the community hospital
for >24 hours after delivery, with

TABLE 2 Illustrative Quotations From Theme 1: Fragmented Communication Process
Theme 1—Fragmented Communication Process
Who

When

How

My doctor stitched me up and then she ran to the NICU to check on [my baby]. She was the one who actually came and told me. (10)
I feel like [the birth hospital] was not entirely sure what to tell us. (4)
My husband wasn’t even telling me anything. Later on, he said “I thought you knew, I thought they told you what was going on.” No, I had no idea.
(13)
I speciﬁcally asked for the nurse that was taking care of my daughter that day to come with me [to the family meeting], because he had been
taking care of her throughout the time she was there. He came there to help me to understand what they were saying, if it got more into the
doctor terms and I couldn’t understand it. (8)
I didn’t start to piece together a lot of information until after I was out of the hospital and really got a chance to speak to my husband and my
family members and get an overall understanding of what was going on. (13)
That [lack of information] went on, in my opinion, for too long with very little information…I had a lot of family pushing for information. So that
was a really stressful part of everything. (9)
When I woke up from surgery, I was asking; I knew his heart had stopped and I was asking, “Is he OK, is he OK?” and they [said] “we will talk
about it later.” I was very mad that they would not tell me anything right then. (2)
They were all pretty clear about what it is they were here to do, what their role was, and asking me if I had any questions about it. (19)
I liked that the [NICU doctor] sat me down and said “I’m going to explain a lot of things and then when you have questions let me know.” But I
don’t think we knew what to ask. (3)
I wish I could have been able to ask them more about the information that I should keep and what I should not worry about retaining…It would
have been helpful if somebody had said, “This might be a long road…get a notebook, write this stuff down, the date, the doctor, all this stuff
will come back to haunt you later on…it’ll be good to have this information” (8)
I like that they went over everything verbally and then they also gave us this packet of information. It was nice for us to read the information
again, because it is hard to digest when you hear it the ﬁrst time. (4)

Numbers after quotes represent participant identiﬁers.
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TABLE 3 Illustrative Quotations From Theme 2: Communication Content: Complex therapies
Theme 2—Communication Content: Complex therapies
The “big picture”

Emotions and information

Uncertainty about novel
therapies

I still to this day don’t understand what happened. (7)
It [a family meeting] would give us a time to sit down and really get an understanding of what was going on, like a comprehensive
understanding, as opposed to bits and pieces here and there. To really understand what the plan was for her, because a lot of
times the plan changed. I understand it’s dynamic, but it always seemed to be something we were chasing. We didn’t really know
what was what was going on, or what we needed to really look for. (13)
I was so overloaded from medical terminology that I didn’t understand what was happening. They were able to be like, “Here’s the
medical term, but this is what it means.” (4)
We were too much in our own grief, in our own kind of like emergency, like in shock. (18)
[Speaking about the MRI] I wish they had been a little gentler with us, it was very clinical, very cold, very sterile…they put her in a
capsule that looks like a spaceship and wheeled her into another room where we couldn’t watch and we couldn’t be with her…
we had no idea what was going on. (5)
I would have loved for a therapist or a counselor, somebody to help me process everything that had happened. (16)
I understand the treatment is so young there’s not much on what to expect. (7)
We didn’t know anyone who had anything like [the cooling protocol]. We felt very alone; no one that we could talk to and see their
experiences…that was difﬁcult. (2)
I remember waking-up [from cesarean delivery] and my husband came in and said, “I’m going to have to go because [baby] is
being transferred…she’s had some trauma to her brain because of lack of oxygen. This protocol has been recommended to us
and I think we should do it. I signed the papers.” And then he was gone. (3)

Numbers after quotes represent participant identiﬁers.

TABLE 4 Illustrative Quotations From Theme 3: Prognosis After Neonatal Encephalopathy
Theme 3—Prognosis after neonatal encephalopathy
Did not or could not
hear

Wait and see

Upon discharge they gave me information saying, talk to Infants and Toddlers [early intervention program], they need this, they need
that, but I did not know why. I didn’t know what Infants and Toddlers was. (1)
I remember them saying that he might not have normal social skills. At the time I didn’t understand what that meant. (16)
We worried if she was going to be ok, if she was going to still keep living. And then after we got out of the woods with that and she was
able to breathe, then it was time to think about you know, other things that could happen. Eventually, is she going to be able to do
normal things that others can do? (18)
They couldn’t give us any indication on what may or may not be wrong. It was just day by day; we’re just going to have to see how she
does for the next 6 months. And I don’t think you understand what that means to a parent. It can really mess up the mom when she
doesn’t know how her kid’s going to be. (14)
It [prognosis] could be anything from slower developmental functioning, to difﬁculty learning that seemed very mild, to an inability to
see, to talk, physical disability. It just seemed like the range was massive. The full range of brain function was on the table. (19)
I liked that she [neonatologist] was willing to talk to us and give us suggestions of actual real things we could do with her right then.
(12)

Numbers after quotes represent participant identiﬁers.

little direct communication with
their infant’s medical team. Even
after NICU discharge, obstetricians
filled important information gaps.
One mother described that her
obstetrician reviewed the neonatal
MRI with her at a postpartum visit.
Many parents (75%) remembered
that most of their communication
about their infant happened with
nurses. Nurses were particularly
valued participants in important
discussions, as parents believed
the nurses could advocate for
their infant and interpret what
physicians said. Parents commonly
were uncertain who their infant’s
“primary” physician was; they
felt the primary nursing model

4

promoted communication
consistency. Parents appreciated
when team member roles were
clearly defined.
Few parents sought outside
information about TH during the
NICU hospitalization; those who
did search the Internet found the
content “shocking.” After the NICU
stay, parents commonly researched
neonatal encephalopathy and
long-term outcomes. When asked
whether it would have been helpful
in the NICU to talk with another
parent with TH experience, one-half
(50%) readily agreed; some (20%)
thought this option could have been
overwhelming.

When
The timing of clinician–parent
communication was dictated by the
urgent birth and largely uniform
TH course. Many mothers (65%)
underwent emergent cesarean
deliveries with general anesthesia
and resultant altered mentation.
Parents complained of privacy
policies that delayed disclosure of
medical information to extended
family, including information about
whether the infant was alive.
Parents preferred to control the
timing of important conversations
regarding serious results or infant
prognosis. They also wanted choice
about who would be present for
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those conversations. They felt
overwhelmed when information
about long-term neurodevelopmental
risks was disclosed simultaneously
with the possibility of neonatal
death. Some were offended to
hear their infant’s brain injury and
neurodevelopmental prognosis
discussed during teaching rounds;
others found rounds confusing
because different opinions were
presented, and the final plan was not
clear.
Most parents felt the flow of
information was too slow. Some
recommended a designated staff
member to communicate timely
information. Nearly every parent
described a process of piecing
together information held by
different family members, or via
discharge documentation, after the
NICU stay.

How
Information transfer worked best
when >1 parent or family member
received information simultaneously,
even if via speakerphone.
Nearly every family had gaps in
understanding because 1 person
received medical information
that he or she had to relay and
interpret for the remaining family.
This struggle to relay information
was stressful. Mothers were at
highest risk of misunderstandings
because their postpartum recovery
reduced the number of early and
direct conversations with neonatal
clinicians. Maternal understanding
was improved when neonatal
clinicians came to the mother’s room
for updates. One mother was pleased
that a NICU nurse video-recorded
updates, allowing her to feel more
present.
Seven (35%) parents remembered
having “family meetings,” away from
the bedside. Parents found that these
meetings permitted them to ask
“big picture” questions that they felt
uncomfortable raising on rounds.
They also permitted discussion of

potentially upsetting information
to happen away from their infant’s
bedside. In general, parents received
most of their information in their
infant’s room and from nurses.
Several described how practical
information from NICU front desk
staff (eg, regarding visiting hours or
parking) reduced anxiety.
Few parents felt they had been able
to ask good questions in the NICU.
Parents valued written information,
which they used after NICU discharge
to put together the fragmented
information. Several reported
that receiving written materials
early on, particularly technical
information about the NICU or TH,
was overwhelming; this confusion
was ameliorated when clinicians
reviewed the materials with them,
allowing time for questions. Parents
described several methods that
they used, or wish they had used,
to manage the large quantity of
information about the maternal and
neonatal concerns, such as journals
or notebooks. Parents would have
liked clinicians to help them organize
and prioritize information so it could
be more useful after NICU discharge.

Communication Content:
Understanding Complex Therapies
The “Big Picture”
Nearly all parents remember
feeling bombarded with technical
information that confused the “big
picture” about why their infant was
being cooled and what the cooling
was expected to do. Parents felt that
clinicians prioritized practical or
technical details, with less discussion
of their overall relevance.
Notably, although one-third of
participants had some baseline
medical knowledge, nearly all wanted
clinicians to use simple, lay language,
especially because few participants
had any previous experience of the
NICU or TH. Parents found simpler
information was easier to understand
and pass along, and was less
frightening.

At the time of our interviews, many
parents maintained incomplete and
inaccurate information about TH and
about why their infant had received
TH. Some confused symptoms of
neonatal encephalopathy with
reactions to TH; others believed that
sedatives used during TH caused
some of the infant’s problems. Only
5 parents recognized that the EEG
and brain MRI were key prognostic
tests. Several parents told us that
they still wished someone could
review what had happened and
help them understand the overall
situation. Some advocated for
written discharge information that
clarifies how “big picture” concerns
are related to the need for specific
longitudinal follow-up.

Emotions and Information
Overwhelming emotions coincided
with their introduction to the
technical information about TH.
Parents needed help to manage
emotions to really hear that
information. They valued simple
invitations from clinicians to share
emotions, such as “How are you
doing?” Parents got emotional
support from the interdisciplinary
team, including pastoral care.
A few believed that the presence
of a hospital chaplain made them
worry that their infant was dying.

Uncertainty About Novel Therapies
Multiple parents were anxious that
their infant was receiving what they
perceived to be a novel treatment
(ie, TH). Some understood initially that
TH was a relatively new treatment
with limited outcome data; others
did not and were distressed to later
learn this fact. Some believed that
their infant received experimental
treatment.
The sense that TH was an unproven
treatment heightened parents’ sense
of responsibility for “making the
decision to cool.” Many felt that they
had been asked to choose whether to
cool their infant; this perception was
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entangled with needing to consent
for neonatal transfer. Parents were
stressed by the perceived need to
make such an important decision.
This responsibility was particularly
burdensome when the mother
was under anesthesia; couples had
rarely prepared for the father to
make serious medical decisions
for the infant if the mother was
incapacitated.

Prognosis After Neonatal
Encephalopathy
“I Did Not—or Could Not—Hear the
Information”
At the start of TH, most parents were
preoccupied by the possibility of
their infant’s death; only after the
infant began to stabilize could they
process information about long-term
outcomes. Some first understood at
the NICU follow-up clinic that their
infant was at risk for developmental
vulnerabilities.
Some parents attributed their gaps
in understanding to clinician jargon
about neurodevelopmental concerns
(eg “problems with social skills” or
“need for developmental follow-up”).
Many perceived the developmental
prognosis as so vague and uncertain
that they had no idea what to expect.
At the time of the interview, 70% of
parents reported that their children
had developmental delays in ≥1
domain (motor, language, cognition,
or feeding). Fifty-five percent
reported language delay; about
one-half (55%) of those parents
recalled no NICU discussions of
possible language delay. A similar
number of parents (55%) reported
motor delay; 45% of those parents
recalled no NICU discussions of
possible motor delay. One-quarter
of parents reported that their child
had behavioral problems; none
recalled NICU discussions of these
possibilities.

“Wait and See”
Most parents reported that
clinicians told them that nothing

6

was certain about their infant’s
long-term prognosis; they would
have to “wait and see.” At the time
of our interviews, most parents
still felt burdened by this indefinite
uncertainty, which continued to
make them anxious and vigilant.
Many worried about how to judge
their child’s behaviors, wondering
whether difficulties with sleep or
anger were “normal” versus “brain
injury.” Families described treating
their infants as “vulnerable children,”
modifying their approach to
parenting and discipline because
of the child’s traumatic experience.
Parents wished clinicians could or
would signify when their child was
“out of the woods.”

DISCUSSION
Parents of encephalopathic infants
treated with TH in this sample faced a
consistent set of challenges. For most,
an uncomplicated pregnancy ended
in a crisis that prompted urgent
medical interventions. Mothers
spent hours to days incapacitated,
often at a distant hospital. Fathers
were unprepared for their role
as primary communicators and
medical decision-makers. The infants
received a technical therapy and
were at risk for dying and lifetime
disability. Families struggled
to process medical information
and needed help managing their
emotions so they could participate
more effectively in their infant’s care.
Although some parents still lacked
important medical details months to
years later, more felt overwhelmed
by technical details and lacked
confidence in their understanding
of the “big picture.” All parents
left the NICU with some degree of
prognostic uncertainty, and they
were unprepared for how stressful
this situation could be for months
to years afterward. Our findings
build on previous descriptions of
parental experience of hypothermia14
and neonatal neurologic care.15 We

defined patterns of communication
challenges experienced by parents,
and these patterns highlight
opportunities to more fully prepare
families for the short- and longterm. We identify 5 areas that could
benefit from targeted communication
interventions.
First, most infants were born at a
community hospital and transferred
urgently to a referral center. Previous
parent descriptions suggest that
infant transfer to16 and from17 the
NICU can be particularly trying for
families and warrants added parental
support. Although birth location
has not been found to affect infant
outcomes with TH,18 our data suggest
that emergent neonatal transfer in
TH contributes to family knowledge
deficits. Early communication, often
from nonpediatricians, was generally
incomplete and set the stage for
family understanding of TH and their
infant’s status. Understanding often
improved once both parents arrived
at the NICU. This finding suggests
that effective communication
strategies must incorporate the
community providers, obstetricians,
and other health care professionals
who are the “first responders.”
Specific strategies could include
written materials and community
outreach to enhance knowledge
about TH among maternal clinicians
and pediatricians. Timely feedback
to community clinicians about an
infant’s TH course could enhance
professional education and promote
accurate information transfer to
the mother. Once the parents arrive
at the referral center, neonatal
clinicians should consistently review
the peripartum and neonatal course
to address knowledge gaps.
Mothers were often physically
separated from their child and many
were dealing with their own physical
and emotional recovery, leaving them
poorly informed about their infant’s
condition. Telephone calls from the
infant’s clinicians were less helpful
than in-person conversations. Future
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communication interventions could
leverage technology to allow mothers
still admitted at other hospitals to
view NICU rounds, updates, and
nursing care in real-time. Virtual
visiting interventions have been
trialed in the NICU with some
success, and warrant further
study.19,20
Parents had difficulty understanding
the “big picture” about their infant’s
condition and treatment. Information
about TH is technical; most infants
received additional interventions
for multiorgan dysfunction. It is not
surprising that parents struggled
to navigate this large volume of
information and synthesize which
tests or treatments were key.
Practical interventions to help
families organize information, such
as written materials and journals,
could be adapted for this high-risk
population.21–23 Parents also found
it challenging to articulate their
questions for clinicians. Question
prompt lists, which provide highyield questions to guide clinical
encounters, have been shown in
other settings to decrease unmet
information needs and patient
anxiety and to improve patient
satisfaction.24–27 These lists could be
adapted for this population.
Families universally valued the role
of the nurse, not just for bedside
infant care but as key advocates and
interpreters in serious discussions.
This finding supports the value
of the primary nursing model on

infant and family outcomes.15,28,29
Communication interventions
should leverage these relationships.
When possible, infants undergoing
TH should have a primary nurse,
as parents identify that this
arrangement promotes better
communication. The results of this
study and others30 suggest that
nurses be active, valued participants
in all major discussions with the
family.
Finally, prognostic uncertainty
characterizes acute care of
encephalopathic infants and
is stressful to families.14 As
prognostication for these infants
improves,31,32 we must concurrently
prepare families for and provide
sustained support around uncertainty.
When possible, clinicians should
eschew overly vague prognostications
and, as many families suggested,
provide a combination of best,
worst, and most-likely outcomes.
Clinicians providing follow-up
care should revisit how a child’s
prognosis changes over time. Many
families worried that their child may
develop major neurodevelopmental
impairment years after discharge
from the NICU, despite normal early
development. Routinely assessing for
this anxiety during follow-up visits
may be helpful.
Our study has several limitations. A
recruitment strategy that required
families to “opt in” and provide
both oral and written consent could
have undermined participation by

families with limited resources.
Non–English-speaking and bereaved
parents were excluded from the
study; defining communication
challenges experienced by these
populations is an important next
step. This study was performed at
a single US referral center; results
may not be generalizable to other
health care systems. Because our
sample included several medically
savvy parents, we may have
underestimated parents’ typical
information needs. Most participants
were mothers; given the differences
between maternal and paternal
experiences around the time of birth,
the paternal perspective deserves
further study. Finally, interviewing
families after discharge may result in
recall bias, and information is likely
informed by emotional adaptation.

CONCLUSIONS
Novel therapies present novel
opportunities for intervention. We
found that common, actionable
communication challenges can occur
in neonatal encephalopathy. We hope
these data provide a framework for
designing future interventions to
improve communication between
families and clinicians.
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TH: therapeutic hypothermia

Accepted for publication Jun 7, 2016
Address correspondence to Monica E. Lemmon, MD, Department of Pediatrics, Division of Pediatric Neurology, DUMC 3936, Durham, NC 27710. E-mail: monica.
lemmon@duke.edu
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2016 by the American Academy of Pediatrics
FINANCIAL DISCLOSURE: The authors have indicated they have no ﬁnancial relationships relevant to this article to disclose.
FUNDING: Dr Lemmon has received support from the American Academy of Neurology’s Medical Education Research Fellowship and is supported by the National
Palliative Care Research Center's career development award. Dr Northington’s work is supported by the Eunice Kennedy Shriver National Institute of Child Health
and Human Development of the National Institutes of Health (grants HD070996 and HD074593) and Covidien. Dr Boss is supported through the Cambia Sojourns
Scholars Leadership Award through the Cambia Health Foundation. Funded by the National Institutes of Health (NIH).
POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conﬂicts of interest to disclose.

Downloaded
from http://pediatrics.aappublications.org/ by guest on February 21, 2018
PEDIATRICS Volume 138, number 3, September
2016

7

REFERENCES
1. Shankaran S, Pappas A, McDonald SA,
et al; Eunice Kennedy Shriver NICHD
Neonatal Research Network. Childhood
outcomes after hypothermia for
neonatal encephalopathy. N Engl J
Med. 2012;366(22):2085–2092
2. Shankaran S, Laptook AR, Ehrenkranz
RA, et al; National Institute of Child
Health and Human Development
Neonatal Research Network. Wholebody hypothermia for neonates with
hypoxic-ischemic encephalopathy.
N Engl J Med. 2005;353(15):1574–1584

11. Creswell JW, Creswell JW. Qualitative
Inquiry and Research design: Choosing
Among Five Approaches. 3rd ed. Los
Angeles, LA: Sage Publications; 2013
12. Miles MB, Huberman AM. Qualitative
Data Analysis: An Expanded
Sourcebook. 2nd ed. Thousand Oaks,
CA: Sage Publications; 1994

3. Azzopardi D, Brocklehurst P, Edwards
D, et al; TOBY Study Group. The TOBY
Study. Whole body hypothermia for
the treatment of perinatal asphyxial
encephalopathy: a randomised
controlled trial. BMC Pediatr. 2008;8:17

13. Boss RD, Hutton N, Sulpar LJ, West
AM, Donohue PK. Values parents
apply to decision-making regarding
delivery room resuscitation for
high-risk newborns. Pediatrics.
2008;122(3):583–589

4. Jacobs SE, Berg M, Hunt R, TarnowMordi WO, Inder TE, Davis PG. Cooling
for newborns with hypoxic ischaemic
encephalopathy. Cochrane Database
Syst Rev. 2013;1(1):CD003311

14. Nassef SK, Blennow M, Jirwe M.
Experiences of parents whose
newborns undergo hypothermia
treatment following perinatal asphyxia.
J Obstet Gynecol Neonatal Nurs.
2013;42(1):38–47

5. Brandon DH, Tully KP, Silva SG, et al
Emotional responses of mothers
of late-preterm and term infants.
J Obstet Gynecol Neonatal Nurs.
2011;40(6):719–731
6. DeMier RL, Hynan MT, Harris HB,
Manniello RL. Perinatal stressors
as predictors of symptoms of
posttraumatic stress in mothers
of infants at high risk. J Perinatol.
1996;16(4):276–280
7. Miles MS, Holditch-Davis D, Schwartz
TA, Scher M. Depressive symptoms in
mothers of prematurely born infants.
J Dev Behav Pediatr. 2007;28(1):36–44
8. Kim WJ, Lee E, Kim KR, Namkoong
K, Park ES, Rha DW. Progress of
PTSD symptoms following birth:
a prospective study in mothers
of high-risk infants. J Perinatol.
2015;35(8):575–579
9. Melnyk BM, Alpert-Gillis L, Feinstein NF,
et al. Creating opportunities for parent
empowerment: program effects on
the mental health/coping outcomes
of critically ill young children and
their mothers. Pediatrics. 2004;113(6).
Available at: www.pediatrics.org/cgi/
content/full/113/6/e597
10. Meyer EC, Ritholz MD, Burns JP,
Truog RD. Improving the quality

8

of end-of-life care in the pediatric
intensive care unit: parents’ priorities
and recommendations. Pediatrics.
2006;117(3):649–657

15. Harvey ME, Nongena P, Gonzalez-Cinca
N, Edwards AD, Redshaw ME; ePRIME
Research Team. Parents’ experiences
of information and communication
in the neonatal unit about brain
imaging and neurological prognosis:
a qualitative study. Acta Paediatr.
2013;102(4):360–365
16. Gibbins SA, Chapman JS. Holding on:
parents' perceptions of premature
infants' transfers. J Obstet Gynecol
Neonatal Nurs. 1996;25(2):147–153
17. Granrud MD, Ludvigsen E, Andershed
B. Parents’ experiences of their
premature infants’ transportation
from a university hospital NICU to the
NICU at two local hospitals. J Pediatr
Nurs. 2014;29(4):e11–e18
18. Natarajan G, Pappas A, Shankaran S,
et al. Effect of inborn vs. outborn delivery
on neurodevelopmental outcomes
in infants with hypoxic-ischemic
encephalopathy: secondary analyses
of the NICHD whole-body cooling trial.
Pediatr Res. 2012;72(4):414–419
19. Rhoads SJ, Green AL, Lewis SD, Rakes
L. Challenges of implementation of a
web-camera system in the neonatal
intensive care unit. Neontal Netw.
2012;31(4):223–228

20. Rhoads SJ, Green A, Gauss CH, Mitchell
A, Pate B. Web camera use of mothers
and fathers when viewing their
hospitalized neonate. Adv Neonatal
Care. 2015;15(6):440–446
21. Azoulay E, Chevret S, Leleu G,
et al. Half the families of intensive
care unit patients experience
inadequate communication
with physicians. Crit Care Med.
2000;28(8):3044–3049
22. Lautrette A, Darmon M, Megarbane
B, et al. A communication strategy
and brochure for relatives of patients
dying in the ICU. N Engl J Med.
2007;356(5):469–478
23. Ronan S, Liberatos P, Weingarten
S, et al Development of home
educational materials for families
of preterm infants. Neontal Netw.
2015;34(2):102–112
24. Ahmed R, McCaffery KJ, Aslani
P. Development and validation
of a question prompt list for
parents of children with attentiondeficit/hyperactivity disorder:
a Delphi study. Health Expect.
2016;19(2):234–252
25. Clayton J, Butow P, Tattersall M,
et al. Asking questions can help:
development and preliminary
evaluation of a question prompt list for
palliative care patients. Br J Cancer.
2003;89(11):2069–2077
26. Brown RF, Shuk E, Leighl N, et al
Enhancing decision making about
participation in cancer clinical
trials: development of a question
prompt list. Support Care Cancer.
2011;19(8):1227–1238
27. Yeh JC, Cheng MJ, Chung CH, Smith
TJ. Using a question prompt list as
a communication aid in advanced
cancer care. J Oncol Pract.
2014;10(3):e137–e141
28. Millette K. Primary nursing for
neonates. Critical Care Nurse.
2000;20(4):18, 20
29. Mefford LC, Alligood MR. Evaluating
nurse stafﬁng patterns and neonatal
intensive care unit outcomes
using Levine’s Conservation
Model of Nursing. J Nurs Manag.
2011;19(8):998–1011

Downloaded from http://pediatrics.aappublications.org/ by guest on February 21, 2018

LEMMON et al

30. You JJ, Downar J, Fowler RA, et al;
Canadian Researchers at the End
of Life Network. Barriers to goals
of care discussions with seriously
ill hospitalized patients and their
families: a multicenter survey

of clinicians. JAMA Intern Med.
2015;175(4):549–556
31. Ferriero DM, Bonifacio SL. The search
continues for the elusive biomarkers
of neonatal brain injury. J Pediatr.
2014;164(3):438–440

32. Thayyil S, Chandrasekaran M, Taylor
A, et al. Cerebral magnetic resonance
biomarkers in neonatal encephalopathy:
a meta-analysis. Pediatrics. 2010;125(2).
Available at: www.pediatrics.org/cgi/
content/full/125/2/e382

Downloaded
from http://pediatrics.aappublications.org/ by guest on February 21, 2018
PEDIATRICS Volume 138, number 3, September
2016

9

Communication Challenges in Neonatal Encephalopathy
Monica E. Lemmon, Pamela K. Donohue, Charlamaine Parkinson, Frances J.
Northington and Renee D. Boss
Pediatrics 2016;138;
DOI: 10.1542/peds.2016-1234 originally published online August 3, 2016;

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/138/3/e20161234

References

This article cites 19 articles, 5 of which you can access for free at:
http://pediatrics.aappublications.org/content/138/3/e20161234.full#re
f-list-1

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Fetus/Newborn Infant
http://classic.pediatrics.aappublications.org/cgi/collection/fetus:newb
orn_infant_sub
Neonatology
http://classic.pediatrics.aappublications.org/cgi/collection/neonatolog
y_sub
Neurology
http://classic.pediatrics.aappublications.org/cgi/collection/neurology_
sub
Neurologic Disorders
http://classic.pediatrics.aappublications.org/cgi/collection/neurologic
_disorders_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
https://shop.aap.org/licensing-permissions/

Reprints

Information about ordering reprints can be found online:
http://classic.pediatrics.aappublications.org/content/reprints

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since . Pediatrics is owned, published, and trademarked by the
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2016 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
.

Downloaded from http://pediatrics.aappublications.org/ by guest on February 21, 2018

Communication Challenges in Neonatal Encephalopathy
Monica E. Lemmon, Pamela K. Donohue, Charlamaine Parkinson, Frances J.
Northington and Renee D. Boss
Pediatrics 2016;138;
DOI: 10.1542/peds.2016-1234 originally published online August 3, 2016;

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/138/3/e20161234

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since . Pediatrics is owned, published, and trademarked by the
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2016 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
.

Downloaded from http://pediatrics.aappublications.org/ by guest on February 21, 2018

