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Abstract

Introduction—~Pediatric delirium assessment is complicated by variations in baseline language
and cognitive skills, regression of skills during illness, and absence of pediatric-specific modifiers
within the Diagnostic and Statistical Manual of Mental Disorders (DSM) delirium criterion.

Objective—To develop a standardized approach to pediatric delirium assessment by
psychiatrists.
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Methods—A multidisciplinary group of clinicians used DSM criterion as the foundation for the
Vanderbilt Assessment for Delirium in Infants and Children (VADIC). Pediatric-specific modifiers
were integrated into the delirium criterion, including key developmental and assessment variations
for children. The VADIC was used in clinical practice to prospectively assess critically ill infants
and children. The VADIC was assessed for content validity by the American Academy of Child
and Adolescent Psychiatry (AACAP) Delirium Special Interest Group (SIG).

Results—The AACAP-Delirium SIG determined that the VADIC demonstrated high content
validity. The VADIC 1) preserved the core DSM delirium criterion; 2) appropriately paired
interactive assessments with key criterion based on development, and 3) addressed confounders for
delirium. A cohort of 300-patients with a median age of 20 months was assessed for delirium
using the VADIC. Delirium prevalence was 47%.

Conclusion—The VADIC provides a comprehensive framework to standardize pediatric
delirium assessment by psychiatrists. The need for consistency in both delirium education and
diagnosis is highlighted given the high prevalence of pediatric delirium.
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INTRODUCTION

Delirium assessment, management, and monitoring protocols are inconsistent among
hospitalized pediatric patients including those in the ICU setting (1). With the advanced
understanding of delirium in adults, there has been momentum to create and validate bedside
tools for delirium screening and monitoring in pediatrics (2-10). Accurate delirium
diagnosis is paramount and the Diagnostic and Statistical Manual (DSM) of Mental
Disorders provides the framework for the psychiatrist’s core delirium assessment. For
pediatric patients, however, the clinician must have the expertise to further incorporate
learned variations in developmental stages of language and cognition (11) with the
pathophysiology of illness given that pediatric-specific modifiers are not currently provided
in the DSM.

Pediatric delirium is extremely common among critically ill infants and children (6-10).
Acute brain dysfunction or delirium can occur during illness in the setting of hypoxia, hypo-
perfusion, electrolyte abnormalities, or even iatrogenic factors such as excessive sedation,
withdrawal, or sleep wake cycle disturbances. The associated behavioral dysregulation of
delirium, especially with the hyperactive subtype, may be highly disruptive or dangerous to
the patient or staff. Initial management choices by the medical team may include sedatives
that while causing a patient to appear ‘sedate or calm’ temporarily, may actually exacerbate
the acute brain dysfunction, creating a cyclic worsening and prolonged duration or severity
of delirium. Child and Adolescent Psychiatry (CAP) Consultation Liaison (CL) services
have the opportunity to promote delirium education for pediatricians, pediatric critical care
teams, and psychiatry trainees while providing confirmatory delirium diagnosis (12, 13)
including a differential for possible etiologies, treatment targets, and management strategies
to modulate undesirable behavioral manifestations (14, 15).
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The objective of this clinical project was to develop a reliable approach for qualitative
delirium assessment in children by clinicians to promote consistencies in diagnosis and
education.

Development of the Vanderbilt Assessment for Delirium in Infants and Children

The DSM is a classification system that is based on both clinical expertise and available
evidence based medicine to standardize criteria for the diagnosis of mental illness by health
professionals. The most recent fifth edition, the DSM 5 (16), highlights both inattention and
alteration in awareness as key diagnostic features, a commonly occurring fluctuating course
of altered mental status, and an additional disturbance in cognition, for the diagnosis of
delirium. There is significant variability for the diagnosis of pediatric delirium among
clinicians.

The VADIC was developed by CAPs and pediatric professionals to standardize clinical
psychiatrists in the assessment of delirium in sick infants and children in the preschool
Confusion Assessment Method (psCAM) study (8). Specific challenges for delirium
assessment in the hospitalized pediatric patient include: 1) baseline variations in language
and cognitive development, 2) regression during illness of previously learned skills, 3)
incapacity to speak due to presence of an endotracheal tube or mask, 4) differences in
methods of communication due to affect or internal experience, and 5) expected age
associated separation or stranger anxiety. The VADIC organizes the use of key tasks to
assess for core DSM criteria such as attention, arousal, and cognition in pediatric patients of
all ages. To facilitate delirium detection in hospitalized children, pediatric-specific behaviors
demonstrating developmental and cognitive variations were integrated into the VADIC. The
VADIC structures the assessment around patients demonstrating the lowest acceptable level
of arousal, attention, and cognition which would determine the absence of delirium.

The Vanderbilt Assessment of Delirium in Infants and Children (VADIC) (Figure 1)

OVERVIEW—The VADIC form guides the assessor to document direct observations and
interactive assessments which highlight key delirium features such as inattention in pediatric
patients. The form is separated into six (6) subdomains including: 1) level of consciousness,
2) mental status and perception, 3) attention and cognition, 4) sleep wake cycle, 5) affect,
and 6) language and thought. The VADIC form organizes behavioral observations made both
in the moment and over the past 24 hours within these domains anchored to DSM criterion.
The assessor is also prompted by the VADIC form to document illness status such as acute
hypoxia or respiratory distress, recent or significant amounts of sedation and/or analgesia,
hypotension, recent fever, or other possible factors.

The approach to patient assessment using the VADIC recognizes the importance of family
involvement and the need for reassurance that many pediatric patients require. The examiner
is encouraged to utilize the bedside caregivers to engage with the child for required tasks
through play, and compare the child’s reaction in the moment to the previously established
baseline expectation. For example, the parent may be asked to present a favored toy to the
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patient to see if the child acts in a typical manner (e.g. reaching out for the toy, smiling with
parent). The assessor may also engage in the same task and note for any signs of anxiety. If
there is anxiety, the examiner notes how the parent comforts the child, how long it takes the
child to soothe, and if this is congruent with baseline. Serial documentation of the pattern in
patient responses to these objective assessments facilitates the tracking of the course of
attention and cognition. Repetition of tasks guided by serial use of the VADIC provides a
consistent approach to longitudinal data collection regarding the presence or absence of
delirium.

Delirium by its nature waxes and wanes over time; therefore the VADIC form supports
documentation of both an “acute” and a “24-hour” assessment. The 24-hour determination
documents delirium in the context of a fluctuating course. The clinician documents factors
contributing to the diagnosis of delirium if the patient does not demonstrate key features of
delirium “in the moment.”

DEVELOPMENTAL LEVEL—Psychiatric assessment for delirium in children requires
determination of baseline development and mental status via a detailed history and physical.
Psychiatrists must organize their clinical observations and patient interactions based on
developmentally expected variability in communication, attention, and cognition,
particularly in infants and preschool-aged children. The VADIC structures observation of
sleep patterns, motor and speech capabilities, typical reactions to toys, and characteristic
interactions during games such as peek-a-boo, in order to assess real-time variations from
baseline.

LEVEL OF CONSCIOUSNESS and MENTAL STATUS—Alteration in awareness is a
core feature for delirium diagnosis. Awareness is a function dependent on level of
consciousness or arousal, on the ability to focus and sustain attention, and on the cognitive
capacity to appreciate differences. It is valuable for a clinician to use an objective sedation
scale when assessing the patient’s level of consciousness. The VADIC uses descriptions of
various levels of consciousness similar to those used in the Richmond Agitation Sedation
Scale (RASS) (17) and the State Behavioral Scale (18). The assessor first observes the
patient for presence or absence of agitation without engaging. Then, if the eyes are closed,
the assessor ‘talks’ to the patient to get a response, observing for various levels of eye
contact or limb movement. Finally, the assessor provides physical stimuli for a patient
response (i.e. stupor or coma).

The accurate and consistent assessment of arousal requires the consideration that a deeply
asleep child may be confused with a child who truly has an altered level of consciousness.
Therefore, the clinician must consider whether additional stimulation is needed during the
arousal assessment to differentiate a patient with deep sleep versus decreased level of
consciousness. If further physical stimulation (15 seconds) is deemed necessary in more
sedate patients, the arousal state is then re-assessed following a non-stimulating period (15
seconds). For delirium to be present, an abrupt change or fluctuation from baseline mental
status must be observed or documented. Patterns of fluctuation may be subtle and assumed
to simply be part of the severe illness or medication administration. These fluctuations,
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regardless of etiology, are important to document on the VADIC form which may help
differentiate the cause of delirium.

ATTENTION and COGNITION—Attentional disturbance is an essential feature for
delirium diagnosis and can impact ways in which we can assess other components of
cognition. Attention involves focusing and processing information from our surroundings.
When a patient is unable to attend then the ability to comprehend, reason, respond, and form
memory is negatively affected. Use of pediatric-specific tasks facilitates the examiner’s
ability to assess both attention and cognition. One illustration of this would be having the
parent walk from one side of the bed to the other and observe how the patient focuses and
sustains attention with the parent through this movement and comparing reactions in that
circumstance to the evaluator (relatively unknown to patient) performing the same task. The
evaluator asks the parent if the reactions are baseline behavior or not in each interaction, and
if not, the parent describes the differences observed. Another task may be presenting the
child with a favored toy and then exchanging it for something less favored or removing it
completely and noting the changes in behavior. In this way, one is noting the ability to focus
and sustain attention on the toy and the cognitive task of recognizing the favored toy as
demonstrated through the affective response. The clinician observes how the parent consoles
the child to compare responses to comforting compared to baseline in terms of response and
duration.

By making explicit the need to consider perception, language, sleep, and different
characteristics of cognition, the assessor is required to consistently consider the
developmental context. For example, a three-year-old child will demonstrate a different
pattern of sleep and language at baseline compared to a six-month old child. A child who
has been chronically ill may not develop along the typical neurologic or motor milestone
trajectory. The minimum tasks necessary to establish the presence of basic attention and
cognition can be done across developmental levels. For example, a non-delirious child
should demonstrate the capacity to express preference for a game or toy regardless of age or
developmental level even though the game or toy used by the examiner will vary with the
age of the child. As a result, the VADIC form can assist the clinician to assess for the
presence or absence of delirium in children with sufficient level of arousal even when
medically fragile or with developmental delay.

CONFOUNDERS FOR DELIRIUM ASSESSMENT—Pain, anxiety, and temperament
may influence the expression of attention and cognition among infants and preschool-aged
children (19). While sleep disturbance is not a criterion of delirium diagnosis, it is a factor
that influences attention and other cognitive tasks. Observations and assessment of these
factors are incorporated into the VADIC to ensure consideration as part of the delirium
assessment. For example, temperament and anxiety can affect the willingness of a child to
follow commands or engage in the tasks used to assess for inattention by an unknown
examiner versus familiar caregivers. The assessor may conceal their presence while
observing a child who has become fearful of providers entering the room but appears
comfortable when there is only family, thereby factoring level of anxiety into mental status
assessment of delirium.
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Pain may also contribute to behavioral changes; the assessor should note on the VADIC form
the recent administration of analgesia and the subsequent pharmacologic effects on affect
and demeanor. The potential effects of both acute pain and recent analgesia influence the
mental status particularly in pediatric patients. The examiner should document parental or
familiar care-giver descriptions of “usual” sick behavior and caregiver observations about
the ability to console the child when not delirious. This provides a baseline for assessment of
response to pain in acute illness and emphasizes the critical importance of obtaining a
history from parents and familiar hospital caregivers to understand the baseline capabilities
versus the patient’s current level of functioning.

DELIRIUM DETERMINATION ON THE VADIC—As the clinician completes the form,
the determination of delirium involves presence of an acute change in level of consciousness
(box 1), with a fluctuating course (box 2) and inattention (box 3), which can be satisfied by
any of the factors occurring (decreased focus, decreased sustaining of attention, or difficulty
shifting attention). An additional disturbance of cognition (box 5) should be present as well
as a change in affect (box 7) after excluding pain or anxiety as the contributor. Items that are
supportive of delirium being present are inconsolability, perceptual disturbances, sleep/wake
changes, and changes in language/thought. At least one of these factors (boxes 4, 6, or 8)
must be present as well for the diagnosis of delirium. Subsyndromal delirium would be
diagnosed if boxes 1 and 2 were present plus one of boxes 3 or 5 or 7.

Members of the Physically 11l Child Committee Special Interest Group (SIG) of the
American Academy of Child and Adolescent Psychiatry (AACAP) reviewed the VADIC
form for content validity. This group is comprised of CAP CL psychiatrists from ten
institutions who have expertise in delirium. Content validity is the estimate of how much a
measure (the VADIC form) represents the trait it is measuring (in this case delirium). No
attempt was made in determining construct or criterion validity. This form represents a
qualitative way to operationalize the psychiatric assessment, utilizing the DSM 5 as the
current diagnostic standard (13). There was agreement that the VADIC met content validity.
The VADIC form was enhanced through expert feedback to include an index to help guide
clinicians in the use of the form and to include a list of potential contributing factors for
delirium that may impact normal behavior/development such as recent trauma, influence of
anesthesia, pain, environmental factors, or a history of anxiety or depression. (Figure 2)

The VADIC form was used by the CAP CL service in the prospective assessment of 300
critically ill patients (8), structuring the clinical assessment by the CAP team as part of the
validation of a screening tool for preschool aged delirium. The median age of the cohort was
20 months (range 11-37 months) with 43% requiring mechanical ventilation at least one
day, and the most common admission diagnosis being acute respiratory distress syndrome.
The VADIC form promoted a consistent, organized approach to delirium assessment by
faculty and trainees. Completion of the VADIC form including assessment time and chart
review could take up to 30 minutes, structuring the time needed for an initial assessment; use
of the form streamlined follow up assessments to less than ten minutes by providing both the
baseline information and organizing serial completion of consistent tasks and observations.
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Documentation of a patient consultation using the VADIC form permitted CL CAP faculty
to assure an in-depth assessment by trainees, review the developmental considerations for
conclusions of atypical versus expected behaviors, and consider the pattern of assessed
features used to make a final determination of delirium presence or absence. The structure of
the form encourages consistency among all disciplines assessing for delirium in the pediatric
population. Delirium prevalence was 47% in this 300-patient cohort. The most common
motoric subtype was hypoactive delirium (64%), followed by the mixed (29%), and
hyperactive (7%) subtypes (8).

Trainees who have utilized the VADIC Form and have now progressed to a leadership role as
teachers of assessment of pediatric delirium have shared their thoughts on the experience of
this tool. The VADIC form encouraged them to organize their interview to capture the
necessary pieces of information into a clear narrative. Trainees reported that by
compartmentalizing the information and assessing the patient daily in each sphere on the
VADIC form, they could more confidently document their pattern of observations of any
disturbance, assess young children at a developmentally appropriate level, and then view the
patient as a whole in determining the presence or absence of delirium.

In our individual services, we have utilized the VADIC form to educate our colleagues and
trainees on pediatric delirium. As part of the education process, learners participate in
simulations using the VADIC form to evaluate patients on video or in-person. Subsequent
discussion and debriefings occur to enhance the level of understanding and skill of the
clinician. This type of serial training exercise promotes consistency amongst assessors and
the documentation of delirium symptoms.

DISCUSSION

The VADIC provides the framework for the CAP CL to use core DSM delirium criterion and
integrate both behavioral observations and patient reactions to developmentally appropriate
interactive tasks as part of their delirium assessment. The DSM-5 does not provide pediatric-
specific parameters for delirium criterion to account for developmental variability; rather, it
is left to the clinician to determine whether a patient’s response is appropriate given their
current environment, the pharmacologic regimen, presenting developmental stage, and
expected regression based on the illness. Delirium recognition and treatment requires
collaboration among nurses, pediatricians, pediatric intensivists, child psychiatrists, and
other pediatric mental health professionals. The neuropsychiatric assessment of patients who
are critically ill, very young, or have developmental delays at baseline is challenging. Child
and adolescent psychiatrists play a valuable role in identifying or confirming the presence of
delirium, differentiating behaviors related to pain or anxiety, and effectively communicating
findings with the medical group. The VADIC can be used for education, assessment, and
communication; the use of the form will vary by clinical training and clinical role. The
psychiatry team is in a position to educate a new generation of child psychiatrists to work
with critical care and general medical teams in the assessment and management of delirium.

In the absence of an understanding of normal variation in language and cognition among
pediatric patients, (20-22) patient responses and behaviors can be misinterpreted as
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abnormal and lead to a delirium diagnosis when the abnormal patient response may be due
to expected regression of skills during illness. Conversely, the expectation of skill regression
may also skew interpretation of abnormal responses leading to under diagnosis of delirium.
Both severity of illness and prolonged hospitalization may have complex consequences on
development (23). Chronically ill children can demonstrate delays in speech and motor
milestones and develop sensory or social dysfunction (24-28). Indeed, airway development,
traumatic physical events, emotional dysregulation, and regression of skills may all impact
individual language development and verbal expression (29). Hospitalized children
commonly experience poor sleep hygiene, anxiety, fear, and pain, which influence the
behaviors observed during delirium assessment. Additionally, sedation practices lead to
abnormal arousal states, and may require that patients receive a higher level of stimulation
prior to delirium assessment to enable more accurate patient observations. All of these
factors in turn shape the pattern of expression of attention and cognition. The current lack of
standardization in patient assessment confounds training regarding clinical assessment and
biological understanding of pediatric delirium.

Understanding the development of acute changes in brain function and implementing both
delirium monitoring and management protocols for children requires interdisciplinary
contribution. Collaboration among nurses, intensivists, pediatricians, psychiatrists, and other
child mental health professionals on the care of patients with delirium will promote a
common understanding of delirium and language to accurately and consistently describe
neuropsychiatric patient assessments. This collaboration will further the success of a
cohesive strategy towards delirium management. The educational experience for trainees
improves when they participate collaboratively in the assessment of pediatric delirium using
a consistent approach that organizes the knowledge of child development and mental status
assessment with the medical presentation of children with critical illness. The VADIC
contributes to the educational experience by providing a structured and objective approach
for delirium assessment and a consistent tool for communication with other disciplines
leading to the possibility of improved care for critically ill children.

There is a limited number of child psychiatrists nationally and increasing awareness of the
prevalence of delirium and its accompanying morbidity and mortality (4, 30, 31). The
VADIC provides a conceptual structure for delirium among the various team members and
facilitates a common language for all medical and mental health professionals to
communicate clinical observations as the mental status evolves.

By improving the clinical skills of psychiatric and non-psychiatric providers in recognizing
delirium in young children, we can improve clinical outcomes, reduce psychiatric morbidity,
and implement preventative models to facilitate management algorithms. Effective teaching
of CAP clinicians about pediatric delirium through the use of a structured assessment tool
will position CAP as leaders in the teaching of all disciplines involved in critical care of
children.
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CONCLUSION

The VADIC provides a comprehensive framework to standardize pediatric delirium
assessment by psychiatrists and trainees. Consistency for both delirium education and
diagnosis is highlighted given the high prevalence of pediatric delirium.
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1. Identification of changes in attention and cognition are fundamental for

2. Assessment for pediatric delirium may be challenging in infants and younger

3. The observed clinical patterns and patient responses for the assessment of

4. The VADIC form provides a consistent and structured format for evaluating

Implications for Educators

diagnosis of pediatric delirium.

children due to variations in language and cognitive development.

attention and cognition may be complicated by the critical care environment
and necessary medical interventions.

delirium and for teaching medical staff, medical and mental health
practitioners, and trainees working with children how to conduct a pediatric
delirium assessment.
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Clinician:

Patient ID:

Age: Patient Intubated? o YES

o NO

Date/Time:

Pertinent medication exposure < 24 hrs. prior to assessment (DRUG / DOSE)

1. 4.
2. 5.
3. 6.

Drowsy: Not fully alert but easily demonstrates

Combative 0 YES | State of current mental status — Check one option

Agitated o YES O At Baseline 0 Acute Change 0 Chronic Change
Restless o YES | Pattern of mental status — past 24 hours O Stable O Fluctuating
Alert and Calm o YES

DECREASED ability to: Focus attention:
Sustain attention:

Shift attention:

o NO
o NO
o NO

o YES
o YES
o YES

; A : ; o YES | Hallucinations: o auditory 0 visual o N/A oNO | oYES

sustained awakening with stimulation only from voice
. ; : i Hyperacusis present? Comments:
Lethargy: Arouses to voice but difficult to maintain o YES ONA | oNo | oYES
the aroused state
; i

Obtundation: Responds to stimulation other than Q}nyf;;:jcﬂm:::pggﬂsiae’ }(c))yg)ormal stimuli
pain. May briefly open eyes or have movement, o YES ' o N/A oNO | oYES
doesn't interact with person or environment
Stupor: Responsive only to pain o YES | Unable to sooth when fearful stimuli removed? oNA | oNO | oYES
Coma: Unresponsive to pain o YES | Comments:

ORIENTATION:

Comments:.

o Person

o Place o N/A
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DECREASED indication of consistent preference for objects such as a favorite toy, rattle, pacifier, blankie, book, iPad? © NO o YES
DECREASED ability to screen out extraneous stimuli?  (Easily distracted by noise, people) o NO o YES
DECREASED ability to interact with toys/objects appropriately? (No interaction/recognition, uses toy inappropriately) o NO o YES
DECREASED social smile in response to toys or stuffed animals? o NO o YES
Object permanence present? (interacts with Peek-a-boo, hide-and-seek) o NO o YES

o Inappropriately not following commands

Normal Nap Patterns (Q2-4h infants, Q6h toddlers, QD o NO o YES | Excessive energy for age and context/environment?
preschool): o NO o YES
Nocturnal Disturbance : (initial, middle, terminal o NO o YES | Iritability or anger o NO o YES
insomnia, phase shift) Inconsolability o NO o YES
Day-Night Reversal (more difficult to recognize ininfants) 5 NO o YES | Inappropriate Affect o NO o YES

Describe Affect:

Confounders present? o Anxiety o Pain o Volitional o© None
Comments:

LANGUAGE and THOUGHT

o Not Present (immature development or developmental delay) Describe baseline speech and language per parent/nurse if available:
o Present o Appropriate

o Decreased amount
Receptive Language: o Decreased spontaneity
One - Step Command o NOo YES o Increased latency
Two - Step Command o NO o YES o Change from baseline
Three - Step Command o NO o YES o Circumstantial
Does not follow commands (check reason below): o Tangential
o Unable due to immaturity/iliness (intubated) o Obstructed due to disease or device

IS ACUTE DELIRIUM PRESENT?
o UTA | When LOC severely depressed, unable to directly clinically assess patient AND prior clinical assessment not available.
o NO |IfNOconsider > Subsyndromal delirium(SS) (Delirium probable but NOT all criteria met): o NO o YES
o YES | If YES then choose type > © HYPOACTIVE o HYPERACTIVE o MIXED Drug Withdrawal? o N/A o NO o YES
24-HOUR assessment -> IS DELIRIUM PRESENT? o PRESENT o ABSENT o SUBSYNDROMAL o UTA

o 1. Acute change Mental Status o 3. Inattention present

o 5. Change in Cognition

o 7. Change in Affect

o 2. Fluctuating Course o 4. Inconsolability

o 6. Change in Lan-
guage/Thought

o 8. Change in Sleep/Wake Cycle

DELIRIUM = 1+2+3+5+7 AND 4 OR 6 OR 8

Figure 1.

Vanderbilt Assessment for Delirium in Infants and Children (VADIC) Form
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Information below is obtained by review of chart, collateral information, direct interaction

with child, direct interaction with bedside caregiver.
1. Confounding factors impacting level of arousal
a. Sleep architecture
b. Sedation
2. Etiology
a. Substance intoxication
b. Substance withdrawal per DSM 5 list Medical etiology
c. Medication induced per DSM 5 list
d. Multiple etiology
3. Acute (hrs.-days) vs persistent (weeks-months)
a. Document length

b. Identifiable triggers for change (thinking about TBI and PFC)

4. Environmental factors

a. Parents present/observation of interaction with parents
b. Routine caregiver present (Nurse/ other)/observation of interaction

c. New to ICU vs h/o ICU admits
5. Prior trauma history
a. Includes % of life spent in ICU
b. Abuse and neglect
c. MVA
6. Translation of behavior to components of:

a. Perception: misinterpretation of interpersonal interactions
b. Cognition: abnormal processing of environmental information

c. Affect : inappropriate responses to environment stimuli, inability to sooth to

caregiver’s developmentally appropriate efforts
7. Exclusion Criteria
a. Not coma

b. At baseline no history of established or evolving neurocognitive disorder

LEGEND OF ABBREVIATIONS
DZ- disease

D/T- due to

N/A — not applicable

UTA- unable to assess due to level of consciousness too low to awaken or interact

TBI — traumatic brain injury
PFC — prefrontal cortex

Figure 2.

Vanderbilt Assessment for Delirium in Infants and Children (VADIC) Supplemental Notes
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