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How to Evaluate a Home 
Environmental Assessment Program 

Ryan Allenbrand, MS, CIEC
Program Manager, Environmental Health

2015 Winner-
HUD Secretary’s Award 

for Healthy Homes

It’s about Jeremy

The business case and data analysis is 
about helping people get better

Community Benefit
Safety Net Care

The cost of  asthma is high

7.8% or >25 million people

$81 billion annual health care costs

(direct and indirect)

Ethnic differences correlate with poverty, 
urban air quality, indoor allergens, 

inadequate medical care 

Nurmagambetov, et. al. The Economic Burden of Asthma in the United States, 
Annals of American Thoracic Society, 2017

Health Care Provider Strategies

Self-management Education

Home visits when 
not controlled by 
other strategies

“Asthma self-
management 
strategies should 
be targeted to 
the intensity of 
patient’s needs”

Health Investments That Pay Off: Strategies 
for Addressing Asthma in Children

National Governor’s 
Association White Paper 
recommends investing in 
home visits for asthma 
patients
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How do we evaluate whether our asthma 
care efforts are helping patients?

What matters?
1. Keys to program development – what do you want to show?
Program impact – Patient outcomes, Financial outcomes

2. What has the greatest impact on asthma care costs?
Hospitalizations, ED visits, Urgent Care, Medications for some

3. To measure impact, calculate Return on Investment (ROI)
ROI = Input or investment vs. savings and health improvement

Can we utilize pilot projects to build a home visit model?

To evaluate impact, use ROI

“Return on Investment” (ROI) is a process 
of using data about health care service 
costs for implementing a program 
compared to the savings from the impact 
the program has on the patients served. 

Why ROI?

• It helps with identifying the population served, 
cost drivers, and opportunities to improve 
quality while decreasing expenses 

• It’s useful for program design, resource 
allocation and funding, and for monitoring and 
evaluation

• It uses data and its analysis to move from what 
you believe a program is doing to computing its 
real impact.

What data do we need for evaluate ROI?

• Size of target
population

• Risk Stratification
• Enrollment rate
• Duration of program 

pilot
• Baseline costs

• Existing services
• New program services

• Data Types:

– Health Utilization

• Hosp., ED, Meds., procedures

– Staff Labor

– Cost of Education materials

– Cost of Home Interventions

http://www.chcsroihealthhomes.org/Welcome.aspx

Center for 
Health Care 
Strategies 
provides a  
web-based 
interactive ROI 
calculator

http://www.chcsroihealthhomes.org/Welcome.aspx
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http://www.chcsroihealthhomes.org/Welcome.aspx

Mich. Dept. of  
Community 
Health

Case Studies: The Benefits of Home Visits for Children with 
Asthma- National Center for Healthy Housing, Report, 2014

Cost Benefit (3 years)
Total Program Cost: 
$1,299,207
Net Benefits: 
$2,524,193

Detailed summaries of  programs and 
reported ROIs are available

Hsu, et. al., Economic Evidence for US Asthma Self-Management Education and Home-Based 
Interventions, 2016, J Allergy and Clinical Immunology in Practice 4 (6), 1123-1134.

Hsu, et. al., Economic Evidence for US Asthma Self-Management Education and Home-Based 
Interventions, 2016, J Allergy and Clinical Immunology in Practice 4 (6), 1123-1134.

• 42 programs identified, 9 outpatient ASME 
programs and 17 home-based intervention 
programs reported return on investment (ROI) data

• Most programs were associated with a positive ROI

• A few programs observed positive ROIs only among 
selected populations (e.g., higher health care 
utilization).

• Interpretation limited by heterogeneous ROI 
calculations

Many asthma care programs included home visits 
and showed significant return on investment (ROI)

Hsu, et. al., Economic Evidence for US Asthma Self-Management Education and Home-Based 
Interventions, 2016, J Allergy and Clinical Immunology in Practice 4 (6), 1123-1134.

Hsu, et. al., Economic Evidence for US Asthma Self-Management Education and Home-Based 
Interventions, 2016, J Allergy and Clinical Immunology in Practice 4 (6), 1123-1134.
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Hsu, et. al., Economic Evidence for US Asthma Self-
Management Education and Home-Based 
Interventions, 2016, J Allergy and Clinical Immunology 
in Practice 4 (6), 1123-1134.

Children’s Mercy 
Program 
2001 - 2010

Research reviews indicate home interventions for 
prevention and control of allergic and respiratory diseases 
have had positive impacts

Le Cann, et. al., Home Environmental Interventions for the Prevention or Control of Allergic 
and Respiratory Diseases: What Really Works, 2016, J Allergy and Clinical Immunology 
Practice 2017 (5), 66-79.

• 26 studies carefully evaluated for intervention 
protocol, behavior change, environmental impact and 
health outcomes

• Most programs focused on allergens and molds with 
few investigating home chemical pollutants

• In general, home interventions proved effective in 
reducing exposure to allergens and molds

Le Cann, et. al., Home Environmental Interventions for the Prevention or Control of Allergic and Respiratory 
Diseases: What Really Works, 2016, J Allergy and Clinical Immunology Practice 2017 (5), 66-79.

Hanson, et. al., Developing a risk stratification model for predicting future health care use 
in asthmatic children, 2016, Annals of Allergy, Asthma & Immunology, 116(1), 26–30.

Predicting health care use in children with asthma

• Data from 2009 – 2013
• 28,047 outpatient visits identified
• Representing 10,785 patients
• 55% ED visits, 25% UCC, 20%inpatient

Hanson, et. al., Developing a risk stratification model for predicting future health care use 
in asthmatic children, 2016, Annals of Allergy, Asthma & Immunology, 116(1), 26–30.

Probability of  future health care need for asthma patients
In 2016, est. High Risk Asthma Protocol (HRAP):
Provide consistency of care in the screening and evaluation of patients with 
asthma who are classified as high risk, and ensuring they receive coordinated 
care involving comprehensive resources associated with improved outcomes.

Elements
• Education
• Inpatient consults 

offered
• Guidelines based asthma 

action plan
• Environmental Health 

Referral
• Social work
• Screen for complications 

of steroid use
• Contact PCP

Outpatient Elements
• Education
• Spirometry
• Exhaled nitric oxide
• Asthma Control Test (ACT)
• Allergy Testing
• Environmental Assessment
• Social work

• Depression and adherence 
screening

• Case management
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CMH Asthma Risk Stratification

3 components to determine risk:
– Past- Health Care Utilization

– ED visits, Hosp. PICU, Urgent Care visits
– Current- Asthma Status

– Asthma Control Test (ACT Score)
– Recent- Environmental Exposure

– Tell Us About Your Home

Determine Total Asthma Risk

Asthma Control 
Test (ACT)

• ACT completed on all 
patients with asthma 
dx in last 2 years in a 
primary care clinic 
(specialty clinics is 
primary asthma dx at 
visit) and have ACT 
documented in the 
electronic medical 
record (EMR).

• Started QI in 2011 
with average 15% 

• Current average 70%, 
with a goal of  90%.

Asthma Action Plan 
(AAP)

• Goal is for every 
asthma patient at 
CMH to have an 
National 
Guidelines- based 
AAP that should be 
updated in the EMR 
at least once per 
year.

• Inpatient at 95%, 
outpatient at 93%.

Indicators for the need of  an
Home Environmental Assessment

• Patients have symptoms that don’t respond 
to “regular” treatment.

• Patient’s symptoms respond to treatment, 
but require it to be continued. (Remain aware 
of patient compliance with treatment / therapy 
issues)

• Unique environmental conditions reported 
that suggest an assessment is warranted.

Home Assessment Referral Process Funding over the years….
• 2001-2005:

• 2001 EPA EJ grant $30K
• 2002 CDC IC Asthma study $300K
• 2003 RWJ KC CAMP $800K
• 2003 HUD 1 - $1million
• 2005 EPA R7 – asthma grant, $60K

• 2006-2012:
• 2006 schools grant $60K
• 2008 HUD 2 - $1million
• 2012 HUD 3 $750K
• 2012 National EPA Education $140K

• Foundations:
• 2006 Lewis Foundation $25K
• 2012 HCF - $225K
• 2017 HFF - $135K
• 2018 Humphries Lead grant $50K

• Ongoing PEHSU Grant
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• Survey and 
management tool

• HIPAA secure system 
with outside logging 
capabilities

• Manage step by step 
“touches” with family

• Built reports

• Run queries for stats

All cases are managed through a 
case management system

Stratify service for efficiency
• Divide home assessment services into levels 

based Total Asthma Risk
• ~75% are lower risk patients needing basic 

assessment services
• Visual assessment & in-home education 
• Assessment reporting with issues & actions
• Follow-up & case management

• ~25% of higher risk patients needing advanced 
assessment services

• Basic services, plus
• Deeper environmental Investigation
• Environmental measurement and sampling

Kennedy, et. al., The Role of Home Environments in Allergic Disease, Clinical 
Reviews in Allergy and Immunology, 2019

Site & Building Assessment

Mechanical & 
Appliance 
Assessment

Assessing a home means evaluating the 
entire building for environmental issues

Room by Room
Assessment

Domains of Qualitative 
Assessment:

Keep It:
• Dry
• Clean
• Safe
• Well-Ventilated
• Pest-Free
• Contaminant-Free
• Well-Maintained
• Thermally controlled

Home Assessments by Community Health Workers 
following 4 touch/ 2 home visit model

Some assessments include measurement 
and sample testing
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Assessment Report 
includes a healthy home 
action plan for family-

• Connects home 
assessment to education 
and interventions

• Identifies what our HH  
program will do and what
the family is asked to do

• Prioritizes interventions
based on hazard risk

Healthy Home Actions

Healthy Home Assessments Healthy Home Supplies Healthy Home Interventions

We use a multi-faceted, multi-targeted process

Before

After

Simple home-based 
interventions improve health

Overall health improvements for asthmatic 
children were significant (p<0.05) along with 
improved indoor environmental quality when 
heating, ventilation, and air conditioning (HVAC) 
servicing, dehumidification, and enhanced 
filtration (MERV 12) were used. 

*Johnson L, Ciaccio C, Barnes C, Kennedy K, Forrest E, Pacheco F, 
Dowling, P and Portnoy J. Low cost interventions improve indoor air quality 
and children’s health. Allergy Asthma Proc. 2009 Jul-Aug; 30(4):377-85 

High Intensity Home Interventions (% of homes work performed)
• Furnace cleaning and maintenance - 93% 
• Furnace repair - 64%
• Carpet removal/replacement - 23%, 
• Carpet cleaning - 20% 
• Bath exhaust ventilation - 23% 
• Dryer exhaust ventilation - 21%
• Minor gutter repair – 20%
• Repair kitchen drain – 14%
• GFCI outlets installed near water sources- 47% 
• Kitchen fire extinguisher – 71%
• Carbon monoxide alarms installed - 76%

CMH Asthma Friendly Home Program (AFHP) 
common interventions performed:

Communicate with Primary Provider in EMR CMH- Asthma Friendly Home Program

>1200 Families received home visits including:
• Healthy home education
• Visual environmental assessment
• Indoor environmental assessment (Advanced)

• Air flow and ventilation assessment
• IAQ gas measurement
• Dust particle and allergen assessment
• Moisture and mold assessment

• Home maintenance and product surveys
• Home safety check up

- and a Healthy Home Resource Manual
(Williams D 2010, KCCAMP, RWJ 2007, CHCS 2006, Miller et.al. 2003)
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Multi-visit case management models that 
include home assessments and in-home 
education are very useful
*CDC Task Force, Findings and Rationale Statement Interventions for Children and Adolescents with Asthma, 
2010 http://www.thecommunityguide.org/asthma/rrchildren.html

Kennedy, et. al., The Role of Home Environments in Allergic Disease, Clinical Reviews in Allergy and 
Immunology, 2019 Healthy Home Actions

Healthy Home Assessments Healthy Home Supplies Healthy Home Interventions
BeforeBefore

We use a multi-faceted, multi-targeted process

Likelihood that patients will perform 
various interventions:

Low=<33% Medium = 34-66% High = >66%
Just because you’ve 
provided education 
about effective 
environmental 
interventions doesn’t 
mean anything is 
done
Kader, Kennedy, Portnoy, Indoor 
Environmental Interventions and their Effect 
on Asthma Outcomes, Current Allergy and 
Asthma Reports (2018) 18: 17

http://www.nchh.org/Resources/HealthcareFinancing/Case
StudiesandResources.aspx

Lots of  resources 
on programs and 
data here:

It’s about Jeremy

Asthma Management isn’t just ROI –
It’s about –
• Managing complex co-morbidities
• Asthma disparities in communities 
• Mission to improve community health 

48

Ryan Allenbrand, rnallenbrand@cmh.edu

Environmental Health Program

816-302-8560


