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ABOUT BALLINGER



Founded in 1878

225 Architecture + Engineering + 
Interiors Professionals in Single 
Office in Philadelphia

Collaborative, Client Focused 
Approach

Principal Involvement

Integration of Planning, Design + 
Technology; History of Innovation

Design Excellence

Health Science Initiatives: Clinical, 
Teaching, Research

A B O U T  B A L L I N G E R



2 2 5  A R C H I T E C T S ,  I N T E R I O R S  +  
E N G I N E E R S  B A S E D  I N  P H I L A D E L P H I A



NewYork-Presbyterian Johns Hopkins University Shore Memorial Hospital

Adelphi University Cooper University Hospital NYU Langone Medical Center / CUNY

Weill Cornell Medical Center University of Wisconsin George Washington University

I C O N I C  D E S I G N  &  C L I N I C A L  E XC E L L E N C E



Golisano Children’s Hospital - 2015

Reading Hospital Medical Center - 2016

University of Maryland Medical Center - 2014

Penn Medicine, Lancaster General Health - 2013

ARCHITECTURE FOR HEALTH:  
RECENT PROJECTS



H E A LT H C A R E  E X P E R T I S E / L E A D E R S H I P



“Evidence-based design (EBD) is the process of basing decisions about the built
environment on credible research to achieve the best possible outcomes.”
- The Center for Health Design, “Evidence-based Design Accreditation and Certification (EDAC),” accessed 08/16/2012, http://www.healthdesign.org/edac/about.

R E S E A R C H / E V I D E N C E  B A S E D  D E S I G N



Sadler et al, "Fable Hospital 2.0: The Business Case for Building Better Health Care Facilities," Hastings Center Report 41, no. 1 (2011): 13-23.

R E S E A R C H  B A S E D  A P P R OAC H



1970 1975 201019901980 1985 1995 2000 2005

1972: Evidence-
based medicine 
starts with Professor 
Cochrane’s book

1973: U.S. & U.K. 
studies examine 
effect of built 
environment on 
human behavior

1978: 
Planetree is 
founded

1984: Pioneering 
Ulrich study linking 
views of nature to 
patient outcomes

1993: 
Center for 
Health 
Design is 
founded

1985: First 
Planetree 
model hospital

1996: CHD 
publishes first 
literature 
review; 84 EBD 
studies

1999: IOM – To Err 
is Human

2004: 600 
EBD studies

2001: IOM – The 
Quality Chasm

2006: EBD in 
industry 
guidelines

2007:
HERD 
journal 
launches

2008: CHD 
launches EDAC

2008: 1200 
EBD studies

2009: 
100 EDAC 
certified 
individuals

2012: 1000 
EDAC 
certified 
individuals

Adapted from Center for Health Design

1998: Dr. Haya 
Rubin study on 
# EBD studies

1999: 
Pebble Project 
Launches

2015

2014: Design 
& Health 
Research 
Consortium 
established

1993:
Center for 
Health 
Design is
founded 2014: Design 

& Health 
Research 
Consortium 
established

1972: Evidence-
based medicine 
starts with Professor 
Cochrane’s book

2016:
1,673 
EDAC 
certified 
individuals

2016:
1,673 
EDAC 
certified 
individuals

H I S TO R Y  O F  E V I D E N C E  B A S E D  D E S I G N



TODAY’S HEALTHCARE LANDSCAPE



*Other = Government administration + Government public health activities + Investment (noncommercial research, structures and equipment) 

Source: National Health Expenditure Projections, 2014-2024: Spending Growth Faster Than Recent Trends, Health Affairs, 
August 2015, 34:8, 1407-1417. Centers for Medicare and Medicaid Services, Office of the Actuary, National Health Statistics Group. 

$1,031
HOSPITAL CARE

32%

$850
PROFESSIONAL 

SERVICES
26%

$159
OTHER PERSONAL

& RESIDENTIAL CARE
5%

$87
HOME HEALTH

2%

$167
LONG-TERM CARE

5%

$328
RX DRUGS

10%

$106
OTHER RETAIL

4%

$223
NET COST OF HEALTH 

INSURANCE
7%

$293
OTHER*

9%

$3T TOTAL

17% OF GDP GROWING 
TO 20% GDP BY 2020

N AT I O N A L  H E A LT H  E X P E N D I T U R E S
2 01 5 ( $ B i l l i o n )



48% FOR MEDICARE, MEDICAID, AND VA

6% FOR GOVERNMENT COVERAGE OF 

PRIVATE INSURANCE FOR EMPLOYEES

10% TAX SUBSIDIES FOR HEALTHCARE 

INSURANCE

64% COST OF CARE 
BY GOVERNMENT 

36% COST OF CARE 
BY PRIVATE INSURANCE

N AT I O N A L  H E A LT H  E X P E N D I T U R E S :  
W H O ’ S  PAY I N G ?

Source: American Journal of Public Health - 2016



PRIVATE INSURERS WANT TO PAY 
BY SERVICE.

THE GOVERNMENT WANTS TO BUNDLE 
PAYMENTS TO GAIN ACCOUNTABILITY FOR 
ENTIRE TREATMENT.

P O P U L AT I O N  H E A LT H  V S .  
U N B U N D L E D  C A R E :  C H A L L E N G E / T E N S I O N

“THE PIE IS GETTING SMALLER AND THE TABLE MANNERS ARE GETTING WORSE.” 
- The Advisory Board 



5%OF THE POPULATION

SOURCE:  MIT TECHNOLOGY REVIEW

ACCOUNTS FOR

HALF
OF HEALTH SPENDING

D I S T R I B U T I O N  O F  C O S T S



SOURCE:  Centers for Disease Control and Prevention 

C O S T  O F  C H R O N I C  D I S E A S E



SOURCE:  Centers for Disease Control and Prevention 

C O S T  O F  C H R O N I C  D I S E A S E

NEARLY                

CHRONIC 
DISEASE

OF ALL AMERICANS 
SUFFER FROM  
AT LEAST ONE 



T H E  E VO LV I N G  H E A LT H C A R E  L A N D S C A P E



POPULATION HEALTH



THE HEALTH OUTCOMES OF A GROUP OF INDIVIDUALS, 
INCLUDING THE DISTRIBUTION OF SUCH OUTCOMES 
WITHIN THE GROUP (Kindig & Stoddart)

THE STUDY OF HEALTH OUTCOMES, HEALTH DETERMINANTS, 
AND POLICIES AND INTERVENTIONS THAT LINK THE TWO IN 
EFFORTS TO IMPROVE POPULATION HEALTH AND AMELIORATE 
HEALTH DISPARITIES (Kindig & Stoddart)

W H AT  I S  P O P U L AT I O N  H E A LT H ?
POPULATION HEALTH

POPULATION HEALTH 
RESEARCH



POLICIES & PROGRAMS

HEALTH FACTORS

HEALTH OUTCOMES
- LENGTH OF LIFE
- QUALITY OF LIFE

TOBACCO USE

DIET & EXERCISE

ALCOHOL USE

SEXUAL ACTIVITY

ACCESS TO CARE

QUALITY OF CARE

ENVIRONMENTAL QUALITY

BUILT ENVIRONMENT

EDUCATION

INCOME

FAMILY/SOCIAL SUPPORT

EMPLOYMENT

COMMUNITY SAFETY

SOURCE:  UNIVERSITY OF WISCONSIN POPULATION HEALTH INSTITUTE.  
COUNTY HEALTH RANKINGS 2013

HEALTH 
BEHAVIORS

(30%)

CLINICAL 
CARE
(20%)

SOCIAL & 
ECONOMIC
FACTORS

(40%)

PHYSICAL
ENVIRONMENT

(10%)

H E A LT H  D E T E R M I N A N T S  V S  O U TC O M E S



PHYSICAL HEALTH

MENTAL HEALTH

SOCIAL WELLBEING

COST

GREATER LIFE EXPECTANCY

LOWER RATES OF CHRONIC 
DISEASE

ACCESS TO HEALTHCARE

BETTER SELF-REPORTED 
HEALTH

LOWER RATES OF DEPRESSION

LOWER RATES OF SUBSTANCE 
ABUSE

LOWER STRESS LEVELS

GREATER ABILITY TO COPE

COMMUNITY ENGAGEMENT

HIGHER LEVELS OF 
EMPLOYMENT

LOWER RATES OF  SMOKING

LOWER RATES OF OBESITY

LOWER COST PER CAPITA

LOWER INSURANCE PREMIUMS

M E A S U R I N G  S U C C E S S



A DVA N C I N G  P O P U L AT I O N  H E A LT H  
W I T H  R E S E A R C H  B A S E D  D E S I G N

RANK

TEXAS BRAZOS 
(BAZ), TX

TRAVIS
(TRA), TX

Health Outcomes 30 9

Length of Life 11 9

Premature death 6,600 5,100 4,900

Quality of Life 120 21

Poor or fair health 20% 20% 15%

Adult smoking 15% 16% 12%

Adult obesity 28% 26% 20%

Excessive drinking 17% 19% 23%

Alcohol-impaired
driving deaths

32% 20% 35%

Teen births 52 25 41

High school
graduation

88% 83% 87%

Children in 
poverty

25% 25% 23%

Violent crime 422 387 381

1-60

61-120

121-181

182-241

N/A



SOURCE:  UNIVERSITY OF WISCONSIN POPULATION HEALTH INSTITUTE.  
COUNTY HEALTH RANKINGS 2016

A DVA N C I N G  P O P U L AT I O N  H E A LT H  
W I T H  R E S E A R C H  B A S E D  D E S I G N

CHESTER (CH), 
PA

PHILADELPHIA 
(PH), PA

Health Outcomes

Length of Life

Premature death 4,800 9,900

Quality of Life

Poor or fair health 11% 23%

Adult smoking 14% 23%

Adult obesity 24% 29%

Excessive drinking 19% 19%

Alcohol-impaired
driving deaths

44% 25%

Teen births 13 51

High school
graduation

82% 72%

Children in poverty 9% 37%

Violent crime 165 1,190

RANK 1-17 18-34 35-50 51-67



W H AT  I S  T H E  A F F O R DA B L E  C A R E  AC T ?

Medicaid, Affordable Care Act, https://www.medicaid.gov/affordable-care-act/index.html. 
U.S. Department of Health and Human Services, https://www.hhs.gov/healthcare/about-the-law/read-the-law/. 
U.S. Department of Health and Human Services, 20 million people have gained health insurance coverage because of the Affordable Care Act, new estimates show, 
http://www.hhs.gov/about/news/2016/03/03/20-million-people-have-gained-health-insurance-coverage-because-affordable-care-act-new-estimates, March 3, 2016. 

ENACTED
MARCH 23, 2010

UPHELD
JUNE 28, 2012

HAS INSURED 
6.1 MILLION ADULTS

AGES 19 TO 25

20 MILLION
PEOPLE GAINED 

INSURANCE 
SINCE 2010

2 PIECES OF LEGISLATION

TO EXPAND HEALTH INSURANCE 
COVERAGE FOR AMERICANS
HOLD INSURANCE COMPANIES 
ACCOUNTABLE
LOWER HEALTHCARE COSTS
GUARANTEE MORE CHOICE FOR 
CONSUMERS
ENHANCE QUALITY OF CARE 
RECEIVED 

A C A ’ S  F O C U S  O N  
P O P U L A T I O N  H E A L T H



PAY FOR SERVICE / PAY FOR PERFORMANCE FOCUS ON HEALTH + PREVENTATIVE CARE

INCREASE IN OUTPATIENT SERVICES

1 2

3 4

PATIENT SATISFACTION MATTERS FOR
HOSPITAL REIMBURSEMENT

I M PAC T  O F  T H E  A F F O R DA B L E  C A R E  AC T



Rate of smoking related deaths varies by 
state – 16.6% in Utah vs. 34% in Kentucky.
Many southern states spend less on anti-
smoking initiatives, have fewer restrictions 
on indoor smoking, and have lower taxes.

JAMA Internal Medicine 2016

M O R E  T H A N  2 5 %  O F  A L L  C A N C E R  D E AT H S
A R E  C AU S E D  B Y  S M O K I N G



A  3  C E N T S  P E R  O U N C E  TA X  O N  
S U G A R - S W E E T E N E D  B E V E R AG E S  
I N  P H I L LY  C O U L D  H E L P …

36,000 people per year avoid obesity, 
prevent 2,280 annual cases of diabetes, 
avert about 730 deaths over a decade, 
save almost $200 million in health spending.

Harvard T.H. Chan School of Public Health



ACCESS TO SHARED DATA

ACCESS TO INFORMATION

T E C H N O LO GY:  B I G  DATA

HEALTH TRACKING TELEHEALTH

VIRTUAL REALITYELECTRONIC HEALTH RECORDS



CONSUMER ISM



S O C I A L  S C I E N C E S

BLUE TOOTH ON MEDICINE BOTTLE

Smart wireless pill bottles bottle starts to glow 
with blue light as time to take pill approaches. 

If pill has not been taken by a certain time, 
bottle glows red and beeps, and a message is 
sent to patient or caregiver, either through a 
recorded phone message or a text message. 

Source: http://healthtechinsider.com/2015/05/11/smart-bottle-saves-lives-and-money/



35

S O C I A L  S C I E N C E S



Penn Medicine’s Nudge Team and The Power of Adding a Step

Source:  Penn Medicine News May 2016

GOAL:  To reduce costs, encourage physicians to 
prescribe more generic drugs over branded drugs

SOLUTION:  When physician prescribed a drug for a 
patient, the electronic medical record would default 
to a generic. (Need to go the extra step to check an 
“opt-out” box to prescribe brand name).

RESULTS: Generic prescription rates rose from 75% 
to 98%.  Could result in major long-term cost savings.

GENERIC OPT OUT IF THE BRAND NAME IS NEEDED

C H A N G I N G  B E H AV I O R



THE EVOLVING QUADRUPLE AIM



IMPROVING THE HEALTH OF POPULATIONS

IMPROVING THE PATIENT 
EXPERIENCE OF CARE 
(INCLUDING QUALITY 
AND SATISFACTION)

REDUCING THE PER CAPITA
COST OF HEALTH

Source: Berwick DM, Nolan TW, Whittington J. The Triple Aim: Care, Health, and Cost. Health Affairs. 2008

T H E  I H I  T R I P L E  A I M



THE RIGHT TIME (ACCESS)

THE RIGHT CARE THE RIGHT PRICE

Source: Berwick DM, Nolan TW, Whittington J. The Triple Aim: Care, Health, and Cost. Health Affairs. 2008

T H E  I H I  T R I P L E  A I M



THE RIGHT CARE

THE RIGHT PRICE THE RIGHT PLACE

DELIVERING THE RIGHT CARE FOR THE RIGHT PRICE AT THE RIGHT TIME – IN THE RIGHT PLACE

THE RIGHT TIME

T H E  E VO LV I N G  Q U A D R U P L E  A I M



Building with no patients

DELIVERING THE RIGHT CARE FOR THE RIGHT PRICE AT THE RIGHT TIME – IN THE RIGHT PLACE

Many inpatients

T H E  E VO LV I N G  Q U A D R U P L E  A I M

EXAMPLES OF HOW DESIGN OF THE RIGHT PLACE FOSTERS…

“THE RIGHT CARE FOR THE RIGHT PRICE AT THE RIGHT TIME”

HOMECARE/ 
TELEHEALTH

SUPER 
MARKET 
CLINIC

URGENT 
CARE

AMBULATORY 
CARE

SPECIALTY 
CENTER

COMMUNITY 
HOSPITAL

REGIONAL 
HOSPITAL

ACADEMIC 
MEDICAL 
CENTER



H O M E C A R E



T E L E H E A LT H
MERCY VIRTUAL





T E L E H E A LT H
MERCY VIRTUAL



S U P E R  M A R K E T  C L I N I C
LANCASTER GENERAL HEALTH RETAIL





S U P E R  M A R K E T  C L I N I C
LANCASTER GENERAL HEALTH RETAIL



U R G E N T  C A R E  
LANCASTER GENERAL HEALTH URGENT CARE







U R G E N T  C A R E  
LANCASTER GENERAL HEALTH URGENT CARE



A M B U L ATO R Y  C A R E  
NYU LANGONE MEDICAL CENTERNYU LANGONE MEDICAL CENTNYU LANGONE MEDICAL CENT
AMBULATORY CARE CENTER











A M B U L ATO R Y  C A R E  
NYU LANGONE MEDICAL CENTER
AMBULATORY CARE CENTER



PENN MEDICINE CHESTER COUNTY HOSPITAL
LASKO TOWER

C O M M U N I T Y  H O S P I TA L









$$$

PATIENT SAFETY



Research Toward Improving Population Health in the Design of Health Facilities

C O M M U N I T Y  H O S P I TA L
PENN MEDICINE CHESTER COUNTY HOSPITAL
LASKO TOWER



PENN MEDICINE LANCASTER GENERAL HEALTH 
ANN B. BARSHINGER CANCER INSTITUTE

S P E C I A LT Y  C E N T E R





Biophilia

STAFF PATIENTS





PATIENT EXPERIENCE : BUILDING AMENITIES

STAFF PATIENTS



Research Toward Improving Population Health in the Design of Health Facilities

PENN MEDICINE LANCASTER GENERAL HEALTH 
ANN B. BARSHINGER CANCER INSTITUTE

S P E C I A LT Y  C E N T E R



R E G I O N A L  H O S P I TA L
READING HEALTH SYSTEM
HEALTHPLEX FOR ADVANCED SURGICAL + PATIENT CARE



LOWER LEVEL

OR Suite (6/18 + 30 + 30)
OR Clean Core and Storage
Entry & OR Waiting Room
OR Admin and Support
Psychiatric Evaluation Center
ED Expansion (16)
Trauma Expansion (4 + 3)



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeelllllllllllll

Procedure Suite (8 + 24)
Pre-Admit Testing
Protocol
OR Support
On-Call Rooms
Trauma & ED Administration
Atrium Link & Healing Garden
Patio Seating Expansion

GROUND LEVEL



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeelllllllllllll
1ST FLOOR

Cardiac Decision Unit (10)
Private Bed Unit (30)



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeelllllllllllll
2ND FLOOR

MEP Infrastructure
Private Bed Unit (30)



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeellllllllllll
3RD FLOOR

Private Bed Unit (30)



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeellllllllllll
4TH FLOOR

Private Bed Unit (30)



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeelllllllllllll
5TH FLOOR

Private Bed Unit (30)



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeellllllllllllll
PENTHOUSE

MEP Infrastructure



Lower LevelLLLLLLLLLLLLooooooooooweeeeeeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr LLLLLLLLLLLLLLLLLLLLeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeelllllllllllll
ROOF

Helipad







R E G I O N A L  H O S P I TA L
READING HEALTH SYSTEM
HEALTHPLEX FOR ADVANCED SURGICAL + PATIENT CARE

Research Toward Improving Population Health in the Design of Health Facilities



AC A D E M I C  M E D I C A L  C E N T E R
UNIVERSITY OF MARYLAND MEDICAL CENTER
SHOCK TRAUMA CRITICAL CARE TOWER









Research Toward Improving Population Health in the Design of Health Facilities

AC A D E M I C  M E D I C A L  C E N T E R
UNIVERSITY OF MARYLAND MEDICAL CENTER
SHOCK TRAUMA CRITICAL CARE TOWER



ARCHITECTURE’S ROLE IN PUBLIC HEALTH



SOCIAL CONNECTEDNESS

SENSORY ENVIRONMENTS

ENVIRONMENTAL QUALITY

PUBLIC SAFETY

ACCESS TO NATURAL SYSTEMS 

PHYSICAL ACTIVITY 

!

A R C H I T E C T S  &  P U B L I C  H E A LT H



P U B L I C  S A F E T Y

!



S O C I A L  C O N N E C T E D N E S S



E N V I R O N M E N TA L  Q U A L I T Y



AC C E S S  TO  N AT U R A L  SY S T E M S



P H Y S I C A L  AC T I V I T Y



S E N S O R Y  E N V I R O N M E N T S



QUESTIONS




