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Overview
• The healthcare experience for children with neurodevelopmental and/or 

mental health challenges
• Lessons from Developmental-Behavioral Pediatrics practice
• Results of New England Journal Catalyst Survey
• Plans at Prisma Health

• Architecture + Health
• Alleviating Anxiety in Outpatient Surgical Care
• Improving Care for Patients with Mental and Behavioral Health Crises in the 

Emergency Department through Human-Centered Design 



Equity for Patients Experiencing Health Disparities
• Intellectual Disability: a generalized neurodevelopmental disorder characterized 
by significantly impaired intellectual and adaptive functioning affecting 2 to 3 % of 
the general population. (AAIDD)

• Developmental Disabilities: a group of conditions due to an impairment in 
physical, learning, language, or behavior areas that begin during the 
developmental period in up to 15% of children and may impact day-to-day 
functioning, usually lasting throughout a person’s lifetime. (CDC)

• Neurodiversity: the idea that people experience and interact with the world in 
different ways.  The term is often used in the context of autism spectrum disorder 
as well as other neurodevelopmental conditions. (Harvard Health)



Challenges of the Built Health Care Environment 

• Functional and sterile
• Busy and noisy
• Scary (previous experience – inherent anxiety)
• Bright lights and unusual smells
• Strangers interacting with you
• Long waits in unwelcoming environments
• Limited to no control over environment
• Rushed encounters
• Critical decisions being made that could alter life course



Challenges exacerbated by neurodevelopmental 
differences and/or mental health challenges 
• Cognitive limitations
• Difficulty communicating
• Concrete thinking
• Understanding instructions

• Physical and motor limitations
• Sensory deficits and sensitivities
• Heightened anxiety
• Difficulties with emotional and behavioral regulation
• Distractibility
• Impulsivity



Tips from Pediatric experience
• Access, Signage, and health facility entrances
• Waiting rooms

• Size
• Games
• Fish tanks
• Trains

• Exam rooms
• Scary instruments

• All about control and choices
• Spatial relationship – patient, family and doctor
• Taking time and asking the questions - respect
• Ensuring appropriate understanding
• Critical role of parents/caregivers



Autism –Friendly Healthcare Initiatives

• Education of staff
• Pre-visit 
education/information for 
patients
• Built environment 
modifications
• Sensory toolkits





















Making Prisma Health More Welcoming 
and Safer for Patients with IDD and ND
• Clinicians working across different units and specialties 
note the increased challenges faced by patients with 
IDD and ND
• Many gaps identified
• Aligned with health priorities of safety, quality and 
patient experience
• Professional Advisory Council
• Patient and Family Advisory Council
• Consultants



Nurturing Developing Minds

Role of the Built Environment in improving care for children in the 
Emergency Department 

February 24, 2023 - Greenville, SC
"Restoration, Resilience and Rebuilding"
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Research

Design

Build

Develop new, rigorous and 
replicable research models 

and methods

Create a National Design research 
‘observatory’ or ‘testing laboratory’

Develop and test new concepts 
and take new risks

RESEARCH FOCUS
‘Needle biopsy’ or ‘tissue sample’ on
the most significant healthcare settings

Settings where significant patient care 
and treatment is delivered

Settings built repeatedly in healthcare 
facilities and systems

RESEARCH AGENDA
• Patient safety
• Patient and staff experience
• Population health

CENTER FOR HEALTH FACILITIES DESIGN AND TESTING



HEALTHCARE DESIGN:
A SYSTEM DESIGN CHALLENGE



WINSTON CHURCHILL AND THE COMMONS CHAMBER
https://blogs.prio.org/SecurityDialogue/2017/04/to-ban-or-not-to-ban-a-terrorist-organisation-that-is-not-the-only-question/

“WE SHAPE OUR BUILDINGS AND AFTERWARDS
OUR BUILDINGS SHAPE US”



EVIDENCE-BASED DESIGN IS 
THE PROCESS OF BASING 
DECISIONS ABOUT THE BUILT 
ENVIRONMENT ON CREDIBLE 
RESEARCH TO ACHIEVE THE 
BEST POSSIBLE OUTCOMES



Patients with window views had shorter length of
stay and used less pain and anti-anxiety medication

Ulrich, R. (1984). View through a window may influence recovery from surgery. Science, 224(4647), 420.
https://doi.org/10.1126/science.6143402

ROGER ULRICH’S PATH - BREAKING STUDY



How do we study these 
complex systems?

How do we derive 
meaning from research to 
support design decision 

making?

How does design support 
dynamic changes to the 

system?

SPACE HUMANS TIME

SYSTEMS DESIGN CHALLENGE



A TALE OF TWO ENVIRONMENTS

2. IMPROVING CARE FOR CHILDREN WITH MENTAL AND BEHAVIORAL            
    HEALTH CONDITIONS IN THE ED

1. ALLEVIATING ANXIETY IN OUTPATIENT SURGICAL CARE



On average,
3.9 million 

surgeries and 
procedures 
are performed

on children 
each year 

(Rabbitts & 
Groenewald, 

2020).

In 2006, 2.3
million pediatric 

surgical 
procedures 

were outpatient 
(Rabbitts et al., 

2010).

Up to 75%
of children 
experience 
preoperative 
anxiety leading
up to a pediatric 

surgical 
procedure. 

(Getahun et al., 
2020)

Up to 74%
of parents 
experience 
preoperative 
anxiety leading
up to a pediatric 

surgical 
procedure. 

(Ayenew et al., 
2020)

AN OVERVIEW OF PEDIATRIC SURGERY STATISTICS IN THE US



According to the American Psychological Association, anxiety is defined as,

“an emotion characterized by feelings of tension, worried 
thoughts and physical changes like increased blood pressure”

Higher values of trait anxiety suggest that an individual will score higher in state anxiety when exposed 
to stressful situations (Spielberger, 1983)

Trait anxiety

A stable personality trait to 
attend to environmental stimuli

(Gidron, 2013; Spielberger, 1983)

State anxiety

A transitory emotional
condition that consists
of palpable reactions to
environmental stimuli occurring 
at a given time and level of 
intensity
(Caumo et al., 2000; Spielberger, 1983;
Weber, 2010)

UNDERSTANDING ANXIETY



External and internal 
stimuli such as fear, 

anxiety, pain, cold, and 
surgery can activate a

stress response
(Ellen McCann & Kain, 2001)

Outpatient Surgical Centers

Pediatric and adult 
elective surgical 
procedures such 

as endoscopy and 
colonoscopy

Stress response among 
children can also be 
activated by pre-
operative anxiety
(Ellen McCann & Kain, 2001)

Among children, 
extreme anxiety 
during anesthesia 
induction can lead to
negative post-operative 
behavioral changes 
(Kain et al., 1999)

BACKGROUND



1

2

3

Will exposure to a virtual tour of the facility where the 
patient will undergo a procedure help in reducing
pre-operative anxiety for patients and family members?

How do children and parents perceive different 
aspects of the surgical environment?

Does parent and child anxiety vary across 
the different spaces experienced during 
their journey?

RESEARCH QUESTIONS



Theory of Supportive Design: The built environment should be designed to promote 
coping with stress (Ulrich, 1991) by incorporating features that have stress-reducing 
influences and eliminating obstacles to recovery for patients, visitors, and the healthcare 
staff.

THEORETICAL FRAMEWORK



Experimental 
study design Pilot study

Completed 
sample

Participant 
selection Contact 1 Contact 2 Contact 3

Random assignment With a small sample 14 children (aged Physician randomly Study team contacts Study team meets In person meeting
of participants size to test the 8- 18 y/o) and their distributed participants that with participants on the day of the

to control and 
intervention 

groups

research questions caregivers study packets to 
interested parent 

participants

agree to participate virtually (15-60 min) procedure

}

Control Intervention
no video tour video tour

STUDY DESIGN



Photos of facility
Research team took photos 
of the built environment of 
the Patewood outpatient 

facility

Interactive 360
video

The team created an 
interactive 360 video tour 
of the outpatient surgical 

facility

Audio guidance
Audio guidance and voice 

notes to the tour to provide 
more information about the 

tools and equipment

Video Tour
Video tour shared with 

intervention participants 
on a recorded zoom call to 

understand participant 
engagement with the tour

Snapshots of the video tour

DEVELOPMENT OF THE VIDEO TOUR



GI LAB 
WAITING ROOM

PRE-PROCEDURE 
ROOM

PROCEDURE 
ROOM

RECOVERY 
AREA

Participants wait here before 
the nurse bring them into the 
GI lab. Patients spend 10-15 

minutes in this space

The patient gets their IV here, 
changes into a gown and waits 

with their family. Participants can 
spend up to 1 hr. in this space.

The patient is induced with 
anesthesia. The outpatient 

procedure takes between 15-
60 minutes.

The patient is brought here to 
wake up and reunite with their 
family. The participants spend 

up to 1 hr. in this space.

SPACES STUDIED WITHIN THE FACILITY



Process

Equipment

Survey

1 2 54a 4b3 6

Research
team meets 

participants at
the Outpatient 
surgery center

Participants in 
GI lab waiting 

room

Participants in 
Pre-procedure 

room

Child
participant in 

procedure room Adult 
participant in 
waiting room

Participants in 
recovery room

Place Empatica 
wristwatch on 
participant’s left 
wrist and connect 
to phone using 
Bluetooth

Participants take a 
Qualtrics survey with 
the 6-item STAI and 
questions about the 
space

Participants take a 
Qualtrics survey with 
the 6-item STAI and 
questions about the 
space

Participants take a 
Qualtrics survey with 
the 6-item STAI and 
questions about the 
space

Child participant takes 
a Qualtrics survey 
with the 6-item STAI 
and questions about 
the space

Adult participant
takes a Qualtrics
survey with the
6-item STAI on the
iPad provided

Patient 
taken to the 
procedure 
room

Participants 
are brought to 
the recovery 
room after the 
procedure is 
over

Provide study 
overview and 
obtain consent

Nurse brings 
participants to 
hallway to weigh 
the patient

Patient changes 
into gown and 
sometimes gets 
an IV here

Researchers wait 
in the hallway

1 Researcher 
follows the 
patient

Other researcher 
follows the
parent

Researchers 
receive the 
equipment 
and provide 
study 
incentive

2 researchers 
meet 
participants
in the GI lab 
waiting room

Thank 
participants

Duration of the participants’ stay in the facility

CONTACT 3: DAY OF THE SURGERY



FINDINGS



DEMOGRAPHIC ANALYSIS

Age 

Gender

Age 

Gender

Age 

Gender

Age 

Gender

<11 y/o

<11 y/o

11-17 y/o

11-17 y/o

CHILD

CHILD

ADULT

ADULT

45-54 y/o

45-54 y/o

55-64 y/o

55-64 y/o

>85 y/o

>85 y/o

65-84 y/o

65-84 y/o

TOTAL PARTICIPANTS: 16 Parent and Child dyads 
All patients were having their first procedure at the Outpatient Center

CONTROL GROUP: 7 Parent and Child dyads 

INTERVENTION GROUP: 9 Parent and Child dyads 

1

2 2 511 3

3 6224



CONTACT 2: ANALYSIS OF THE VIDEO TOUR (CHILD)
Like

Dislike

Suggestions

Bed

Color

Ceiling

Curtains

Layout

Murals

Nature content

Pictures/photos

Positive Distractions

Seating

Size

View

Walls

Windows

Computer

Equipment

Gloves

Gown

Medication

Other entertainment

Play toys

Television

Bed

Color

Ceiling

Curtains

Layout

Murals

Nature content

Pictures/photos

Positive Distractions

Seating

Size

View

Walls

Windows

Computer

Equipment

Gloves

Gown

Medication

Other entertainment

Play toys

Television

Built 
Environment 

Elements

GI Lab Waiting Room Pre-procedure Room Procedure Room Recovery Area

Non- Built 
Environment 

Elements/ 
Equipment



CONTACT 2: IMPACT OF THE VIDEO TOUR 

Positive impact Negative impact Neutral/No improvements

Perception of the 
video tour

Applicability of the 
video tour

Improvements to the 
video tour

Information identified 
in the existing tour

15

39

2

5

15

4

1

Other hospitals 7
Regular doctor visits 3
Specialist doctor’s visits 1
Surgery 4

Keep updated 1
Presence of care team 1
No improvements needed 5

Calming/ ease anxiety 11
Helpful 9
Improved familiarity 17
Offers comfort 2

Beeping noise 4
Parental presence 4
Information about the process 4
Spatial information 7

Categories Impact Frequency



STATE ANXIETY (DAY OF PROCEDURE)

On average, both children groups (control & intervention) recorded high state-
anxiety before and during the procedure and lowest state-anxiety in recovery area

CONTACT 3: 



HRV (DAY OF PROCEDURE)

Children:

No significant differences between two groups
Children in the intervention group had lower stress 
according to the mean RMSSD and SDNN scores. Higher 
scores for RMSSD and SDNN indicates lower stress.

Parents:

Parents in the control group had significantly higher 
scores for RMSSD scores in the pre-procedure area 
indicating lower stress.

CONTACT 3: 



REALIZING IMPROVED PATIENT CARE THROUGH HUMAN-CENTERED
DESIGN FOR PEDIATRIC MENTAL AND BEHAVIORAL

IN THE EMERGENCY DEPARTMENT 
(RIPCHD.PED)



1 in 5
Children experience 

MBH conditions in the 
United States

5%
Of all ped. ED patients 
(approx. 0.5 million) are 

affected by a MBH 
condition

↑ 329%
Increase in ped. ED visits 
for deliberate self-harm 

in the last 20 years

↑ 60%
Increase in ped. ED visits 

for all mental health 
disorders in the last 20 

years

Addressing the needs of the growing population of pediatric MBH 
patients in the ED is a serious public health concern

INTRODUCTION TO THE PROBLEM



Greater use of chemical 
or physical restraints due 
to a lack of safe spaces

Anxiety and agitation due 
to sensory stimuli

Long Length of Stay can lead 
to patients leaving without 

receiving care

Risk of long-term impacts 
from trauma or anxiety of 

the visit

Risk of harm against self, 
others, or environment

Greater risk of suicide or 
mortality after ED visits for 

suicidal ideation or self-harm

OUTCOMES RELATED TO THE ED ENVIRONMENT



Children are increasingly utilizing the ED for psychiatric emergencies…
The ED is a critical point of intervention in the continuum of care for children with MBH 
conditions.

But most EDs are poorly designed, organized, and equipped for                         
safe and effective delivery of MBH care for pediatric patients.

How can we develop safer, more human-centered ED work systems 
for MBH care that minimize unnecessary patient stressors and 

improve provider well-being?

SIGNIFICANCE AND PURPOSE



• PSLL funded by Agency for Healthcare Research and Quality (AHRQ)
• $2M over 4 years
• Multidisciplinary

IN A SNAPSHOT



AIM 1: Use systems engineering methods to develop a shared in-depth understanding of the 
work system facilitators and barriers involved in the pediatric MBH ED caregiving workflow. 

AIM 2: Design and develop human-centered work systems for pediatric MBH patients in the 
ED that will improve access to timely MBH care, reduce adverse events and improve 
efficiency for ED healthcare providers.

AIM 3: Integrate, implement and evaluate innovative interventions within pediatric MBH 
work-systems in the ED that will improve access to timely care, reduce adverse events and 
improve efficiency and safety for ED patients and healthcare providers.

SPECIFIC AIMS



TEAM STRUCTURE



• Prisma Health Emergency Departments located within hospitals
• 12 hospitals

• 10 urban and 2 rural
• 5 located within medically underserved areas/population (MUA/P)
• All within Mental Healthcare Provider Shortage Areas (MHPSA)
• Pediatric volume – 5 low, 5 medium, 2 low

• 4 hospitals for in-depth evaluation
• Greenville Memorial, Richlands Baptist (urban)
• Oconee Memorial (rural)
• Tuomey Hospital (MUA/P and MHPSA)

CLINICAL CONTEXT: EMERGENCY DEPARTMENTS



• Children with mental and behavioral health conditions in the ED
• Age range: 6-18 years
• Inclusion criteria:

• Children with any mental health disorders, 
• Children with substance abuse disorders, and 
• Children who presented for deliberate self-harm and suicidal 

ideation. 

• Family members/caregivers of children
• Staff

• Nurses, pediatric psychiatrists, pediatric emergency medicine 
physicians, social workers, security personnel

POPULATION



• Length of stay in ED/Boarding time/Left without being seen rates
• Timely psychiatric consult
• Physical and chemical restraint use
• Self harm in the ED
• Violence against staff
• Inpatient admission rates

OUTCOMES OF INTEREST



APPROACH AND WORKPLAN



STUDY FRAMEWORK: SEIPS 3.0 & TRAUMA INFORMED DESIGN



4-year Timeline of key phases and activities for RIPCHD.PED

SYSTEMS ENGINEERING APPROACH AND TIMELINE



AIM 1: PROBLEM ANALYSIS (YEAR 1)

• Goal: to develop an in-depth understanding of the ED work systems where pediatric MBH
care is provided (all team members).

• Literature review
• Workflow analysis
• Environmental assessment
• Best practice case studies
• Journey mapping



AIM 1: 
How does the physical environment of 

emergency departments affect children and 
their families or guardians

RESEARCH QUESTION



Keyword & Search Strategy Development 
Database Search

Duplicate Removal & Initial Eligibility Screen
• Peer-reviewed, original research
• Published since 01/01/1996 (25-years)
• Published in English
• Full-text available

Title & Abstract Review Full
Article Review Data
Extraction Analysis of
Findings

METHODOLOGY



RESULTS: settings



Countries Represented

Populations

Publications by Year

Articles specifically addressed 
children with MBH conditions

RESULTS: study characteristics



THEME 1: Patient Safety THEME 2: Patient & Family Experience
• Improve patient-provider communication
• Minimize contamination
• Increase perceived safety from harm

• Provide dedicated pediatric zones
• Ensure a balance of privacy and view
• Consider the effects of physical restriction

• Reduce pain

• Increase control
• Allow control of sensory stimuli
• Improve the waiting experience
• Provide adequate signage and communication

• Provide positive distractions
• Consider age-appropriateness

• Provide family & social supports

THEMATIC ANALYSIS



FINDINGS + IMPLICATIONS: PATIENT SAFETY
-- PEDIATRIC MBH PATIENTS -- 



Nearly half of the included 
studies investigated 

feelings and perceptions of 
privacy

65% of adolescents 
expressed that they had 
no opportunity to speak 

privately with a physician 
(Shefrin et al., 2012)

Lack of privacy affected 
how much information 

adolescent MBH patients 
were willing to disclose 

(Byrne et al., 2021)

FINDINGS: improve patient-provider communication



DESIGN IMPLICATIONS: improve patient-provider communication

Design for flexible levels of privacy to ensure 

adequate privacy for patients with different 

needs

Consider private assessment rooms or 

alternate options for conveying information to 

help patients feel more comfortable sharing 

information

1

2

Consider the distance and spatial relationship 

of triage to waiting areas for acoustic and visual 

privacy/confidentiality

3



Multiple studies found 
that children and 

adolescents preferred 
treatment in a pediatric 

ED over a general ED

Adolescent MBH patients 
preferred treatment in the 

pediatric ED 
(“adults are scary”)

(Byrne et al., 2021)

Sights and sounds in 
general areas can provoke 

fear and anxiety
(Salter & Stallard, 2004; de Lima et al., 

2018; Nicholas et al., 2016b) 

FINDINGS: increase perceived safety with separate pediatric zones



DESIGN IMPLICATIONS: increase perceived safety with separate pediatric zones

Provide separate pediatric areas, where 

possible - including for waiting and treatment 

- and consider paths to other hospital services 

to minimize exposure to unsettling views and 

sounds

Incorporate design elements that are 

specifically oriented toward pediatric patients 

and that feel warm, friendly, and non-clinical

1

2



MBH patients can feel 
distressed and unsafe when 
left alone or unsupervised

(Byrne et al., 2021)

Many children experience 
the ED lying down, which 

can lead to discomfort from 
glare and flickering lights

(Nicholas et al., 2016b)

Restraint can make 
patients feel vulnerable 

and emphasize noises
(Salter & Stallard, 2004; 

de Lima et al., 2018)

FINDINGS: increase perceived safety by considering views



DESIGN IMPLICATIONS: increase perceived safety by considering views

Provide treatment areas that are separate from 

adult patients wherever possible.

Balance privacy and view to minimize patients’ 

exposure to unsettling sights during their visit

1

2

Carefully consider the type, position, and 

brightness of lighting and other ceiling-

mounted elements

3



FINDINGS + IMPLICATIONS: PATIENT & FAMILY EXPERIENCE
-- PEDIATRIC MBH PATIENTS -- 



4 studies examined the ED 
experience for children 

with ASD
(Garrick et al., 2021; Giarelli et al., 

2014; Nicholas et al., 2016a, 2016b)

≈90% of parents of autistic 
children ranked stress due 

to the sensory environment 
≥3 on a 5-pt. scale

(Garrick et al., 2021)

Dimmable lights, sensory 
rooms, and noise-canceling 
headphones could provide 

control & relief
(Garrick et al., 2021) 

FINDINGS: accommodate choice + control of sensory stimuli



DESIGN IMPLICATIONS: accommodate choice + control of sensory stimuli

Allow patients and their guardians to have 

environmental control wherever possible (e.g., 

adjustable lighting, television or audio control, 

temperature, etc.)

Provide sensory-friendly spaces or elements in 

waiting and treatment areas

1

2



Separate areas for MBH 
patients could help with 

privacy concerns and 
sensory needs
(Byrne et al., 2021)

Many parents of children 
with ASD reported finding 
alternative places to wait 

(like restrooms or outside)
(Garrick et al., 2021)

Signage can help with 
knowing what to expect and 

what’s next 
(Stuart et al., 2003; Garrick et al., 2021; 

Nicholas et al., 2016b) 

FINDINGS: accommodate choice + control while waiting



DESIGN IMPLICATIONS: accommodate choice + control while waiting

Consider providing smaller waiting areas or 

subdividing large waiting areas into zones 

geared toward different age groups, privacy 

preferences, or sensory needs

Provide signage to help patients know what 

to expect during their visit and to explain wait 

times

1

2

Incorporate amenities (e.g., food, drinks, toilets) 

nearby and provide comfortable, flexible 

furniture options to make waiting easier 

and more comfortable for patients and their 

guardians/families

3



The emergency nature of 
ED visits often prevents 

parents from bringing 
distraction items

(Garrick et al., 2021)

Hospital-provided 
distraction items help calm 
and distract MBH patients

(Garrick et al., 2021; Byrne et al., 2021; 

Nicholas et al., 2016a, 2016b)

Age-appropriate sensory 
kits & distractions are 

needed in waiting and in 
treatment areas

FINDINGS: provide positive distractions



DESIGN IMPLICATIONS: provide positive distractions

Provide positive distractions through 

environmental controls and support for 

entertainment devices

Ensure that suitable distractions are provided 

for a variety of age groups and preferences

1

2



QUESTIONS?



THANK YOU!!!
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