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Design is a public 
health intervention.
Erika Eitland, MPH, ScD



Design is a public 
health intervention.

Design for Wellbeing 
Good design supports health and 
well-being for all people—
considering physical, mental, and 
emotional effects on building 
occupants and the surrounding 
community. (AIA, 2024)

Public health promotes and 
protects the health of all people 
and their communities.
This science-based, evidence-
backed field strives to give 
everyone a safe place to live, learn, 
work and play. (APHA, 2024)



Design is a public 
health intervention.

An action taken to improve or 
help a situation. 
- Oxford Advanced Learner's Dictionary



You know a K-12 educator?

Have voted in a school building?

Have a child in a K-12 school?

Attended a K-12 public schools? 

Raise Your Hand If...



The Fundamentals

Action in Practice
William E. Carter School

Driving Questions & 
Resources

Our Action Plan (Agenda)



The Fundamentals
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Everyday we make health design decisions

Removing windows from classrooms Asbestos 
Outdoor classrooms Filtration or ventilation Interior 

Walkability Siting Ramps Fixed chair and desk 
Mitigating background noise Glare Temperature 

Control Daylighting Color Choice Furniture 
Technology Scale Adjacency Flooring Landscape 

Stain Repellant Fabric Finishes UVGI Biophilic Design 
Signage Wayfinding Layout Operable Windows 

Carpeting Views Materials Cleaning Products 
Lifecycle Cost Analysis Cost Management
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The Open Air Movement

Netherlands, 1957New York City, 1915
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American Society of Civil Engineers gives the condition of America's 100,000 
public school buildings an overall grade of D+

GAO, 2020
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History of school buildings and health

1940s-1960s

Post War Building Boom

$20 billion spent on new 

educational facilities in 20 

years

Brown v. Board

1970s

Environmental Reckoning 

Pass Toxic Substances 

Control Act (TSCA) 

Anti-Smoking Campaigns

White Flight

Energy Crisis

1980s-1990s

Documenting SBS

Congressional reports 

document the poor 

environmental quality 

nationally

EPA regulation on asbestos 

and lead in drinking water

1900-1930s 

The Open Air Movement

Outdoor classrooms and 

large windows with 

students in rows

Tuberculosis & Infectious 

Disease outbreaks
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History of school buildings and health

2010-2020s

Living with Inaction

American Society of Civil Engineers 

graded U.S. schools a D+

$100 billion proposed in Rebuild 

America’s School Act – discharged in 

December 2020

Massachusetts School Surveys (MSBA)

COVID-19 Pandemic

2050

Climate Reckoning

Increased weather variability, 

extreme heat, precipitation 

variability, vector-borne illnesses, 

displacement

2000-2010 

Emerging Evidence

Studies on portable classrooms, siting, 

air quality show adverse impact on 

child health, with widening disparities

Emergence of Certifications (LEED, 

CHPS)

Economic Recession



How do we define healthy 
learning environments?

Optimizing for Child Health & Development

Behavior

Eat 200mg of dust every 

year

Potential

Lungs are growing until 

the age of 18

Efficacy

Less decision-making 

power

Physiology

Kids breathe 50% more 

air compared to adults



Occupational Health & Safety

Tenure

~14 years of experience & 

working ~53 hours a week

Ergonomics

Repetitive work, long 

periods of standing & 

frequent lifting

Demographics

>25% of teachers are over 

50 years old

Physiology

77% of public school 

teachers are female

How do we support healthy workplaces?
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State of Our Students

Mental Health & Students of Color

1.1 million U.S. public 

school students were 

homeless in 2020-2021 

(NCES, 2021).

More than two-thirds of 

children will experience at 

least on traumatic event 

(psychological, physical, 

sexual, violence) by 16 

years old (SAMHSA, 

2024).

Nearly 60% of youth with 

major depression do not 

receive any mental health 

treatment with Asian 

youth at greatest risk 

(MHA National, 2022).

11.5% of youth are 

experiencing severe major 

depression, with higher 

rates in BIPOC and 

LGBTQIA+ communities 

(Mental Health America, 

2023).
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State of Our Teachers

Mental Health & Educators of Color

Educators report mental 

health symptoms as 

reasons for leaving the 

field (Marinell & Coca, 

2013).

62% of Black teachers and 

59% of Latine teachers 

said they planned to 

leave education sooner 

than expected, compared 

to 55% of teachers overall 

(Carver-Thomas, 2018). 

Schools continue to be ill-

equipped to provide 

adequate well-being 

support for educators, 

especially educators of 

color (Corimer et al., 2021).

K-12 teachers are twice as 

likely to experience 

depression and high levels 

of job-related stress as 

the general population 

(Steiner & Woo, 2021). 



Embracing human differences across our lifetime.

We can do better than an “average” experience

Pregnant People

Children

Older Adults

Neurodivergent

Mobility Impaired

Minoritized Populations

Individuals with Chronic 

Conditions



Science of the Invisible

Exposure Assessment 101

Duration

65% of our time is spent at our 

homes, what spaces to hangout 

in the most?

Magnitude

Indoor levels of pollutants are 2-

5x times higher than outdoors. 

How much are we exposed to 

when at home?

Frequency

We are likely there everyday, 

but how often do you visit 

specific spaces?
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When can we have the most impact?

Pursuit

Visioning

Design

Post-Design
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When can we have the most impact?
Early in the Design Process

Pursuit

Visioning

Design

Post-Design

Tools Available to Designers:

Literature Review of Existing Research
Analysis of Publicly Available Health Data
Indoor Environmental Quality Monitoring
Occupant Surveys & Interviews
Co-created Community Health Priorities
Analysis of Historical Data & Context
Assessment of Existing/New Facilities



You have used the Symphony T stop?

Know a child living with a disability?

Raise Your Hand If...
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William E. Carter School
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Boston, MA





The power of this project is due to the 
larger Carter School community



Student Population

25

+30 students, and doubling

Students will range from 3-22 years old

Classroom Ratio: 5 Students to 3 Teachers/Staff 

Ethnically diverse: 7 languages spoken

Students live with a complex array of disabilities 
including Cortical Visual Impairment (CVI), 
cerebral palsy, downs syndrome, epilepsy, 
mobility 



A Visioning Continuum

June 2020

Feasibility

Virtual Space 

Programming (16 

meetings with teachers)

Jan. 2020

Project Start

June 2020 – March 2021

Schematic Design

Space Review

Review research, layouts 

& equipment

April-May 2020

Virtual Visioning               

(8 consecutive days)

​ Building/ Space/ Need 

Feedback

Survey Distribution  

April - June 2022

60% CD

Review Color Theory

Branding Visioning: Hearing 

stories, finding common vision

January – March 2024

Construction

FFE Review

Student & Staff engagement for 

each space

Research



Great feedback 
Carter Team!
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A Visioning Continuum
Surveys about Outdoors



A Visioning Continuum
Thought Leadership

https://discovercarter.squarespace.com/day-2-thought-leadership

Inspiring speakers!
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https://discovercarter.squarespace.com/day-2-thought-leadership


A Visioning Continuum
Planning Principles 

https://discovercarter.squarespace.com/day-3-planning-
principles

Outside-the-box 
thinking!
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https://discovercarter.squarespace.com/day-3-planning-principles
https://discovercarter.squarespace.com/day-3-planning-principles


A Visioning Continuum
Critical Adjacencies

https://discovercarter.squarespace.com/day-4-critical-
adjacencies

Designers in the 
making!
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https://discovercarter.squarespace.com/day-4-critical-adjacencies
https://discovercarter.squarespace.com/day-4-critical-adjacencies


A Visioning Continuum
Aspirational Spaces

https://discovercarter.squarespace.com/aspirational-spaces

Elizabeth Hartmann
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https://discovercarter.squarespace.com/aspirational-spaces


https://discovercarter.squarespace.com/aspirational-spaces

A Visioning Continuum
Aspirational Spaces Homework

Look at this detail. 
Slide by slide!

Inspiring Images.
Thank you for 

sharing
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https://discovercarter.squarespace.com/aspirational-spaces


A Visioning Continuum
Learning from Research

https://discovercarter.squarespace.com/day-6-learning-
from-research

There is still time to 
do your Research 

Homework!
Erika Eitland
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https://discovercarter.squarespace.com/day-6-learning-from-research
https://discovercarter.squarespace.com/day-6-learning-from-research


A Visioning Continuum
Equipment Strategies

https://discovercarter.squarespace.com/day-7-equipment-strategies

Let’s think about 
partnerships!

Susan Norwell

John Campbell

Sarah Wakabayashi
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https://discovercarter.squarespace.com/day-7-equipment-strategies


A Visioning Continuum
Learning from the Carter Families

So much to learn 
from the families!

Translating the 
survey so all can 

participate!

35



36



Challenge

Solution
37

Visioning                                 Research
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Challenge

90% of Carter School 
students have cortical visual 
impairment (CVI) making 
them more sensitive to glare, 
visual clutter, and color.
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Visioning Input

CVI research is constantly evolving and broad. It 
encompasses neuroscience. 

Building walkthrough revealed the sensitivity to glare 
and efforts to manage it in the classroom.

CVI does not occur alone including mobility and auditory 
constraints.



Research Input: Cortical Visual Impairment

40
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Lit Review – big ugly spreadsheet

Research Input: Literature Review



Shading Analysis 
Script in Grasshopper
Grasshopper is a visual programming language 

and environment that runs within Rhino

Credit: Cheney Chen, Vancouver Studio

Research Input



(Useful Daylight Illuminance)

Research: Daylight



(Simplified Daylight Glare)

Research: Glare



(Simplified Daylight Glare)

Research: Glare & Student Experience



46

Research: Daylight 
Optimization, Glare 
Mitigation
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Solution

Daylight mediated by vertical louvers.

L-shaped window for learning zones.

Red and yellow doorways for aiding transitions.
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DAYLIGHTING AND GLARE ANALYSIS

Classroom Zoning Spatial Disturbing Glare 
(7.4%)

Useful Daylight Illuminance 
(28.5%)

AUDITORYBEHAVIORALMOVEMENT VISUAL COGNITIVESolution: Managing Daylight and Glare
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AUDITORY COGNITIVEBEHAVIORALMOVEMENT VISUALSolution: Creating an experience they could “see”
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Solution: Creating an experience they could “see”
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Solution: Supporting Visual Latency

While approaching red classroom doorways, 
students can prepare themselves for the focused 
tasks on the other side. When approaching yellow 
doorways, more active, stimulating experiences 
await on the other side. 
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Challenge

Students need public transit 
to access the community, but 
chronic vibration and 
background noise impacted 
learning and focus.
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SOUTHWEST CORRIDOR PARK

SOUTHWEST CORRIDOR PARK

NORTHEASTERN UNIVERSITY 
FIELDS

CARTER SCHOOL

Challenge: Responding to the Site



54

Visioning Input
We want students to use their skills outside of school and in their community. 
The city is a classroom exposing our children to the unpredictable.

Cost of a School Bus for Activities: $120/Carter student versus ~$10/Average 
BPS student.

THE NEW CARTER SCHOOL



Research Input
Deploying sensors to 
understand the 
environmental baseline

Pre-COVID Front Classroom
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Research Input: Understanding Noise & Learning

Compared with adults, 

children have more 

difficulty with complex 

listening tasks (Sullivan et 

al., 2015). 

Noise interference in the 

classroom can impair: 

Children’s speech and 

listening comprehension 

(Klatte et al., 2013) 

Concentration, 

understanding of verbal 

information (Seabi et al., 

2015)

Reading comprehension, 

and memory (Stansfeld & 

Clark, 2015). 

In noisy conditions, 

children require a greater 

signal-to-noise ratio (SNR) 

or less distortion from 

background noise to 

perform on par with 

teenagers and adults in 

speech recognition tasks 

(Blomberg et al, 2019).

Children under age 15 are 

more sensitive to difficult 

listening conditions 

because they are still 

developing mature 

language skills (Nelson et 

al., n.d.).
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Solution

Classrooms and educational spaces were placed away 
from public transit with views towards the park and an 
auditory buffer was created to reduce chronic distraction 
for students.
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AUDITORYVISUAL

AUDITORY 
BUFFER

CLASSROOMSENSORY GARDEN

Solution: Auditory Buffer
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01
02
03
04
05
06

Literacy Commons
Music Therapy
Art Therapy
Vocational Therapy
Café Commons
Kitchen

07
08
09
10
11
12

Outdoor Sensory Garden
Outdoor Stage
Outdoor Dining
Upper School Classroom
Middle School Classroom
Upper School Social Hub

13
14
15
16
17
18

Motor Therapy Suite
Mobility Training Space
Adaptive Physical Education
Medical Suite
Multisensory Room
Lower School Classroom

19
20
21
22
23
24

Speech Language Pathologist
Teacher for the Visually Impaired
Huddle 
Staff Space
Outdoor Classroom
Trash/Recycling/Receiving

Aquatic Therapy
Locker Room
Admin Suite
Teacher’s Work Room
Conference Room
Collaboration Space

25
26
27
28
29
30

01

02

03

06

05

04 07

30

10 11

12

08 09

Solution: Auditory Buffer
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Challenge

Constraints of an urban site 
meant the new building would 
displace the existing treasured 
sensory garden.
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Visioning Input

In the existing school, the sensory 
garden was an important part of our 
identity and provided needed space and 
experiences for students.

The garden needs to support community 
engagement, restoration, play, and 
education.
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Research Input
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Solution

Every floor includes access to outdoor spaces.
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AUDITORY COGNITIVEBEHAVIORALMOVEMENT VISUAL

Sensory Garden: Level 1
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AUDITORY COGNITIVEBEHAVIORALMOVEMENT VISUAL

Sensory Garden: Level 2
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AUDITORY COGNITIVEBEHAVIORALMOVEMENT VISUAL

Sensory Garden: Level 3
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AUDITORY COGNITIVEBEHAVIORALMOVEMENT VISUAL

Sensory Garden: Level 3
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Sensory Garden: Level 3



69

Driving Questions & Resources



How can we ensure that health research is 
holistically integrated into practice?

70

versus



Public Policy

Natio
nal, Provincial/Territorial Local Laws and Policy

Community

Desig
n, Access, Connectedness, Spaces

Organizational

O
rg

anizations, Schools, Workplaces

Interpersonal

Fa
m

ily, Friends, Social Networks

A Social-Ecological Model for Physical Activity 

Adapted from Heise, L., Ellsberg, M., & Gottemoeller, M. (1999) 71

Individual

Kn

owledge, Attitudes, Skills

How can we inform health 
at multiple levels?

Health is a state of complete 
physical, mental and social 
well-being and not merely 
the absence of disease or 
infirmity (WHO, 1947).

Design works across the 
Socio-Ecological model.



How can design serve as a form of 
reparations and restorative justice?
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Public Policy

Measuring Energy & Health in
Existing Massachusetts Schools



>30 Years

250+ Research 
Articles

70+ Health 
Performance 

Indicators
Schools.forhealth.org



Haverinen-Shaughnessy, U., & Shaughnessy, R. J. (2015). Effects 
of Classroom Ventilation Rate and Temperature on Students' 
Test Scores. PloS one, 10(8), e0136165. 

African American and Hispanic students, as well as free lunch eligible were exposed to 
higher temperatures

Exceeding Optimal 
Temperature

Optimal 
Temperature

Exceeding Optimal 
Temperature

Optimal 
Temperature
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Policy: Measuring Energy & Health in
Existing Massachusetts Schools
tinyurl.com/HealthyMASchools

Our Central Framework



Start with a walk through checklist…

77

X



Dive deeper with objective measures…

78



But if we had resources what would we want to measure…

79
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Community

Public Repository to Engage 
Community and Enhance 
Design Equity (PRECEDE)
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City Health Dashboard EJScreenCDC Places SAVI Dashboard

Data exists. Barriers Persist.

• 500 of U.S. cities

• Comparative statistics to 

national average

• Provides data on 

preventative healthcare

• Does not provide 

information on 

environmental exposures

• Educate users on how to 

interpret the results

• Do not educate users on the 

significance of these health 

outcomes

• Provides a diverse set of 

health, access, and 

community indicators

• Provides useful context to 

indicator significance

• Only provides data for the 

Indianapolis Metro Area
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Embedding Health Data into Design
www.precede.perkinswill.com
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Organizational

Healthy Schools by Design
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Promote well-being 

without compromising 

students’ learning 

potential.

Holistic Framework

Healthyk12.perkinswill.com



Organizational: Every Space Should be Considered a Healthy Place
healthyk12.perkinswill.com
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Healthy Schools by Design

What do school stakeholders and designers need?
Extrapolating research to make it actionable

Literature 

Review

Strategies 

Checklist

Tools & 

Resources

White Paper Case Studies & 

Design 

Hypotheses



Classrooms

Social and 

Behavioral 

Considerations
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Let Your Public Health Intervention be...

Integral RestorativeHolistic
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