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PEHSU Program Disclaimer 
•The findings and conclusions in this presentation have 
not been formally disseminated by the Agency for 
Toxic Substances and Disease Registry and should not 
be construed to represent an agency determination or 
policy.  

•Acknowledgement: The U.S. Environmental Protection 
Agency (EPA) supports the PEHSU by providing partial 
funding to ATSDR under Inter-Agency Agreement 
number DW-75-92301301. Neither EPA nor ATSDR 
endorse the purchase of any commercial products or 
services mentioned in PEHSU publications.  
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Learning Objectives  
•Identify who would benefit from environmental 
home visits.  

•Describe basic elements of an environmental 
home visit for different clients. 

•Explain how learners can participate and learn 
from an environmental investigation.   

 





E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Current HEH Clinical Model 

 Two BCM EH clinics 
−Both in Harris Health System 
−PAHC in Pasadena (pediatric) 

• Tuesdays 8 am–noon (4/2014) 
−Smith Clinic in TMC (adult) 

• Thursdays 8 am–noon (11/2014) 
 PCORI HIIT-BAC Research 
−300 African American adults  

• Poorly controlled asthma 
• Randomized clinical trial 

−Enhanced in-clinic visit vs.  
Enhanced in-clinic visit plus 
year-long home intervention 

• Reinforces clinical paradigm 
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Houston Bureau of Community & Children’s Environmental Health,  
Baylor College of Medicine Environmental Health Services,  &  
Harris County Health Department  Cross Referral Process for Clients 

HUD Lead  
Hazard  

Reduction  
Grants 

HHD & City  
of Houston  

Departments/ 
Programs 

Community  
Environmental  

Health 

Childhood  
Lead  

Poisoning  
Prevention  
program 

Texas  
Healthy   
Homes  

Training  
Center 

BCCEH 

Local 
Community  

Partners 
Physicians 

Texas  
Department of  
State Health  

Services 
Lead Registry 

PCORI 

Baylor/HDD 

BCM  
Environmental  

Health  

Service  

http://www.houstontx.gov/health/Environmental/community_childrens.html 
http://www.hcphes.org/divisions_and_offices/environmental_public_health 
https://www.bcm.edu/departments/medicine/sections‐divisions‐centers/general‐internal‐medicine/environm  
 
 
 

http://www.houstontx.gov/health/Environmental/community_childrens.html
http://www.hcphes.org/divisions_and_offices/environmental_public_health
https://www.bcm.edu/departments/medicine/sections-divisions-centers/general-internal-medicine/environmental-health-service
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Case I:  SG & EG 
referred @ 1 & 3yo d/t younger 15.8 @ 12 mos. 
Both were < 3 ug/dl @ 6 mos  
 • Pb Risks:  

‐Travel to mexico1-2 x per year: no bump up post  

‐Dad wood stainer, new construction; later – old ; never tested 

‐Mom- level 7ug/dl  

•Environment- chemicals and spray/bomb use  
‐Discussed proper storage & Integrated Pest Management IPM  

•Complications: none  
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    First ELI:  
                            Environmental lead investigation  

•Ext: LBP + window casing, 
sash, door jamb & casing, 
front wall siding 

•Interior: LBP +living Room 
window sill & door casing  

•Dust wipes: thresholds, 3 
window sills: negative  

‐Remediation: not eligible d/t  
structurally unsound  
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Qualification Form for Pb Remediation 

• Repaired the roof: eligible  

•2nd ELI  
‐XRF -  46 of 91 elevated or 
actionable  

‐Dust wipe: Child BR mini blind 
: pos;  

•toy wood train, truck, push 
car steering wheel: neg 



Page  19 

xxx00.#####.ppt  9/23/2015 2:30:23 PM 
Pediatrics  Pediatrics  

•Soil sample:  120 ug/g,  
‐HUD EPA standard  

•Play area: > 400 ug/g 

•Other : > 2,000 ug/g 

•>5,000 ug/g abate by HUD  

Case I: SG & EG- 2nd ELI cont.  SOIL  
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Case I: Remediation: $15,000     
‐ Aluminum storm doors, windows  
and solid doors,  

•Energy efficient low E glass 
number 2  

‐ Vinyl siding & trim entire exterior 
walls  

‐ Wet scrape & prepare and prime 
and Paint ext. non siding 

‐ Same for interior  

‐ Contain lead dust and debris 
using 6 mm plastic sheeting   

•Floors, furniture, appliance, 
ground  & open entrances to 
uncontaminated areas  

 epa.gov/getleadsafe  
EPA-740-K-10-001  

Revised September 2011  
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•Dust samples:  
‐Front entry floor, kitehen floor, BR floor, LR window sill,  Child 
BR Window sill-  all less than 10 ug/ft2 

 

Case I: Post Remediation   
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SG lead levels:  11/2013- 8/2015 
dob: 11/2012; <3 ug/dl @ 6 mos;  
elev: @ 12 mos  

Invest 

City  

12/13 

Remediation 

5/14 

  

Invest 

City  

4/14 
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EG Lead levels 11/2013- 8/2015 
dob: 11/2010; < 3ug/dl @ 6mos;  elevated at 
3 years  

Invest 

City  

12/13 

Invest 

City 

4/14 

Remediation  

City 

5/14 
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Case: AV  12 y/o poorly controlled  
severe persistent  asthmatic  
•s/p anaphylactic reaction => Hypoxic Ischemic 
event at 8y/o  

‐Blind & Mild cerebral palsy:  attends  boarding school for blind  

•Commutes: weekends and holidays 

‐Severe atopic dermatitis and multiple food allergies 

•Topical pimecrolimus & triamcinolone  

•Cetirizine daily and atarax @ night  

‐Referred by pulmonologist life threatening asthma clinic  

•Meds: inhaled  nasal mometasone & 
budesonide/formoterol ,  theophyline 

 
 

   

   



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

EH Clinic: Office Visit 

 Clinic visit (NP OV 99204) 
−Consent (optional; for outcome analyses) 
−Pediatric Exposure History  

• E.g., housing, pets, pests,  
proximity to freeways/industry,  
moisture, school environment,  
occupational exposures, food,  
water, pesticides, cleaning  
chemicals, hobbies… 

• Signs and symptoms of  
exposure-related concerns  
(timing, location, etc.) 

−Other: ACT, QOL, HC utilization 
−PFTs, allergy testing and other labs as appropriate 
 
 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Asthma and its Triggers 

 Common triggers (generally multifactorial) 
−Dust mites 
−Pet dander 
−Candles 
−Roadways 
−Mold, pollen 
−Perfumes  
−Air pollution 
−Gas stoves 
−Cold weather 
−Stress 
−And so on…. 
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Asthma and its Triggers 

 Asthma Management (NAEPP EPR 3, 2007) 
−Key Recommendations 

• Education (linked with motivation factors)  
• Control of environmental factors 
• Medications 

−Inhaled corticosteroids (e.g., Flovent®) 
» Anti-inflammatory 

−Cromolyn sodium & nedocromil (e.g., Nasalcrom®) 
» Mast cell stabilizers 

−Omalizumab (e.g., Xolair®) 
» Immune modulator (anti-IgE) 

−Leukotriene blockers (e.g., Singular®) 
−Short-acting bronchodilators (e.g., Xopenex®) 
−Longer-acting bronchodilators (e.g., Serevent®) 
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AV   ontrolled asthmatic  
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AV    2 [36pt bold] just text 
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AV-  Pediatric Environmental Clinic  
  
•Questionnaires preferably pre clinic if possible 

‐Pediatric Exposure History :   

‐Peds QL  pediatric quality of life inventory:  age specific  8-12  

•Health & Activities:  16/32 14 mom   

•Feelings:   10/20 10 mom  

•Get along with others  6/20   6 mom 

•School:   10/20    7 mom  

‐Asthma Control Test = ACT: 13/25;  <20 poor control 
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Case AV:  Management Plan  
‐Long Term Goals:  

•1. (Parent)- ACT score >19. Control of 
asthma to prevent recurrent admissions.  

•2. (Child)- Overall improvement in health; 
participation in activities.  

‐Short Term Goals:  
•1. (Parent)- less missed school days.  

•2. (Child)-  
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Case AV:  Management Plan  
•Motivators:  

‐ 1. (Parent)- Overall asthma control.  

‐ 2. (Child)- Be able to participate in activities at school; exercise- eg. 
Swimming.  

•Barriers:  
‐1. (Parent)- commute to out of town school   

‐2. (Child)- Being away from home; visually impaired.  
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Case AV:  Management Plan  
‐Asthma:  Reviewed  

•Asthma action plan, medications, delivery method  

‐Environment: recommended  

•Reduce inhaled allergen exposures: dust mite covers all 
bedding    

•Smoking cessation for Mom:  

•Asthma: Environmental  Control-  Pediatric Advisor  

• 7  tips for Keeping a Healthy Home- CDC/HUD   

‐Scheduled home visit   



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

EH Clinic: Field Assessment 

 Healthy Homes-based paper and/or tablet app 
−Environmental hygienist and nurse (continuity) 
−Consent for assessment (scope) 
−Field Environmental Assessment 

• Neighborhood/site assessment 
• Building characteristics  

−E.g., year built, roof integrity, 
type of heat/AC, ventilation 

• Room-by-room assessment 
−E.g., moisture, dust, odors,  

clutter, unvented heaters,   
evidence of pests, tobacco odor 

−Measurements (humidity, CO, PM,  
gases, air flow) 
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AV: GSI map      3 [36pt bold] graphic  

•  

‐Apartment  Complex:  
1979 
 
‐multifamily 
neighborhood  
 
‐ 500 ft & ¼ mile buffers  
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AV: Home Investigation:  Inhalants: allergic   

• Home for roaches, 
and dust mites  

‐Unsecured food on the 
kitchen  

‐Cardboard boxes, shoes, 
bags etc. on the floor in 
the patient’s bedroom 
closet. 

 

counter top. 
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AV- Home investigation:  Inhalants  

• : Moderate dust build 
up on the air filter and 
diffuser grille in the 
HVAC unit. 

•Cleaning chemicals 
under the kitchen sink 
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AV: Home investigation: Inhalants: irritants?   

• Candles, incense 
sticks, window cleaner 
spray in the bathroom 

•Plug-in air fragrance in 
the kitchen. 
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AV- dust mite allergen covers:  
Some, not all bedding:   



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

General: Four direct reading handheld factory 
calibrated instruments:  ,  

 Core HIIT-BAC Instruments 
−Gas Detector (TIF 8800)- leaks near gas appliances  
−Moisture Meter (Tramex Moisture Encounter 

Plus):around visible growth  
−IAQ Meter (TSI IAQ-CALC 7545): CO2, CO, humidity 
−Particle Counter (TSI Aerotrak 9303) 

 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

General Guide: IAQ & Particle Counter  

 Always take an outside control reading 
 Take measurements in core areas of the home: 
−Patient’s bedroom 
−Kitchen 
−Bathroom 
−Living area 
−Areas where patient spends significant time 

 If time permits, or if home is small, try to take 
measurements in all rooms. 
 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

TSI IAQ-CALC 7545 

 Set to display:  
−CO2: <1,000 ppm 
−% RH: 30-60% 
−CO: <5ppm 

 Set to collect: 
−CO2 
−% RH 
−CO 
−Temperature:  

• Winter: 68-75 
• Summer: 73-79  

−Low: condensation 
−High: high humidity 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

AeroTrak PM Counter 9303 

 Counts particles by size 
−0.3–1.0 μm: combustion 
−1.0–5.0 μm:  
−5.0–25  μm: pollen & mold, dust 

 Middle bin is adjustable. 
 Different size particles 

optically 
−  suggest different sources 

 No universal standards for 
residential particle counts.  
−General guidelines based on: 

WHO, ASHRAE, EPA, HUD   
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‐Carbon Dioxide: Elevated levels were noted throughout the 
house ranging from 2,515 to 3,145 parts per million (ppm). Levels 
vary throughout the day but generally should be 1000 ppm or less.  

‐Temperature: Temperature ranging from 81-830F was noted 
throughout the house. ASHRAE recommends the temperature 
range between 73-790F in summer. 

 
‐Text [Arial 22pt] 

•Text [Arial 22pt] 
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‐Particulate Matter (PM): Particle counts of size 5.0–25 µm 
were very high throughout the house whereas particle counts 
of size 1.0–5.0 µm were noted to be slightly higher in the 
living room and patient’s bedroom. Ideally PM counts should 
be less than 100% of the PM counts taken outside. 

‐Volatile Organic Compounds (VOCs): Potential sources of 
VOCs such as cleaning chemicals, air fresheners, plug-in air 
fragrances and candles were observed throughout the house. 

 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

EH Clinic: Field Assessment 

 Utilize “enhanced” Healthy Homes approach 
 Keep it (7 principles) 

1. Dry 
2. Clean 
3. Safe 
4. Well ventilated 
5. Pest free 
6. Contaminant free 
7. Well maintained 

 Our program also 
−Driven by clinical findings 
−Addresses relevant near neighborhood exposures 
−Obtains key measurements (humidity, CO, PM) 

 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

EH Clinic: Action Plan 

 Integrated Action Plan 
−Develop with client 

• Motivational Interviewing 
−Up to 4 home visits over 1 year 

• Implement exposure-reduction 
−Protocols:  

pest control,  
moisture control 

• Educate: Asthma self-management 
−medical compliance, 
− issues interfering with asthma control 

» mental health, code violations 
• Provide supplies : <$350 
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SUPPLIES  BY BCM 
up to $350 per participant  

•One (1) green 
cleaning kit 

• (bucket,1 pair of latex 
free gloves spray bottle, 
vinegar, baking soda, 
dishing washing liquid, 
4 bacterial sponges, 
micro-fiber dust cloths, 
etc.). 
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SUPPLIES AND SERVICES BCM: (2) 
 • Dust mite pillow cases, 

mattress covers 

• Air filters- dust mite  

•HEPA Vacuum: reusable 

• Door matts: in & out  

•Starter IPM kit: traps & 
glue boards  

•  
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Supplies Provided to Patient AV   
•Two (2) green cleaning 
kits 

•Two (2) dust mite 
pillow cases. 

•20 x 16 x 1 Air filter 

•HEPA Vac for school 
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AV: Conclusions & Recommendations  
Tailored approach based upon:  
 Findings & Motivational Interviewing     
•10 point plan and & 7 Healthy Homes Principles 

‐Agreed to 3  :  

• remove fragrances & incense   

•replace  and buy new filters  

•Mother will use bathrobe while smoking  & leave outside  

•Recommendations for school:  General & specific  
‐Remove carpet &/or not have patient vacuum: use HEPA vac 

‐Dust mite covers for all bedding   
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M family of 3: JM 6m/o, **PM  31m/o, AM: 4y/o 
 Persistent Elevated Lead Levels  

‐ Index was 31 m/o PM, tested at first wcv 

‐Lead risks Hx:   

•foreign food and candy from Mexico and locally;  

•Dad initially new home construction;  later  pipes petro 
industry, denied lead  

‐ELI of trailer by County:  dust wipe sl. + Master BR floor 

•XRF all negative incl. toys;  dust wipes: other negative  
soil: neg ;        vinyl mini blind: not tested  

‐Environmental risks by Hx: 

• cockroaches, w/o smoke detector, > 2 hr TV  
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PM persistent elevated lead: INDEX @ 
31 mos 1rst check up  6/12-8/15 

Invest 

BCM & 
County  

6/14 

1rst 
CLINIC  

visit 

9/13 

ELI:  
County  

7/12 
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AM: persistent elevated lead: 4/12: < 
3ug/dl -8/15 

Invest. 
BCM & 

County  

6/14 
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JM Persistent Elevated Lead: 8/12-8/15 

Invest 

BCM & 
County  

6/14 
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M Family:   GSI- **multi industrial & 
chemical sites w/i  2 miles, metal warehouse 
w/i 1 mile  **, *multi* and single family    
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BCM: Invest.:  6/14; BCM & County: 9/14  
•Pb:    

‐Dad present &  describes work in metal industry type unknown 

•Dad:  POC Pb: > 50ug/dl; older sibs elevated   

•General :   
‐evidence of rodent & cockroach: IPM 

‐ Increased: CO2, particles, and humidity:  incr. circulation, door 
matts for dust control;  uncovered plugs: covers;   

•County & BCM 3 mos. later- Dust wipes:   
• living room couch cushion 120 ug/ft2,  kitchen chair 54ug/ft2, 
master bedroom sheet 88 ug/ft2,  father automobile seat 120 
ug/ft2. 
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M Family Plan & Status:     
•Dad: seek medical care- 

• Father: changes clothes and wash at work 

•Father: make anonymous referral to OSHA 
‐Work providing PPE and all precautions.  

•Father sold his work vehicle 
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Environmental Home Visits :  
Pediatric Residents : Objectives  
Community Pediatrics Rotation:   
• Learn about environmental health & children 

• Learn to  take an Environmental History: 

•Participate Home Visit with environmental public health 
specialist   

•Become familiar with and provide resources to the 
family to address environmental risks 
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Resident  Environmenal training and 
home visit  All residents receive:   

•An electronic orientation 
with links to all 
resources 

•AAP Green Book 

•PSR Environmental 
Health Tool Kit 

‐Environ. Reference card-  

‐  Anticipatory guidance card   
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Take the ATSDR Pediatric 
Environmental Health Tool Kit 
Module  . •] 

http://www.atsdr.cdc.gov/emes/training/page9.html 
http://www.psr.org/resources/pediatric‐toolkit.html 
 

http://www.psr.org/resources/pediatric-toolkit.html
http://www.psr.org/resources/pediatric-toolkit.html
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Call Family: 
 Administer NEEF 

History   •] 

http://www.neefusa.org/pdf/PedEnvHi
storyForm_complete.pdf 
http://www.neefusa.org/health/PEHI/i
ndex.htm     
 Introduces you to NEEF's Pediatric 
Environmental History Initiative 
 

http://www.neefusa.org/pdf/PedEnvHistoryForm_complete.pdf
http://www.neefusa.org/pdf/PedEnvHistoryForm_complete.pdf
http://www.neefusa.org/health/PEHI/index.htm
http://www.neefusa.org/health/PEHI/index.htm
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Pediatric Environmental Home  
Assesment : Online training   

•Text [ 

http://www.nchh.org/Program/PEHACourse.aspx 
 

http://www.nchh.org/Program/PEHACourse.aspx
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Site Visit: 

•Administer Pediatric 
Environmental Home 
Assesment 

PEHA_Survey_RE
VISED_Oct_09.doc
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RESIDENT home visit:  
4 children: 3,4,7, 9;  
2 with autism 
Mom pregnant   
What did they find?   
Or let’s find Waldo! 
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Resident Visit:  Debris, trampoline, 
air conditioner, standing water,  
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Resident Visit:     
‐TV unsecure 

‐Electric Cords  

‐Burglar bars  

‐Electric hot plate  
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Resident Visit:. •Bunk Beds 

•Crib with bumper 
guards  
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CARE PLAN:.With home inspector   

http://www.nchh.org/Portals/0/PEHA_Blank_Nursing_Act
ion_Plan.pdf 

http://www.nchh.org/Portals/0/PEHA_Blank_Nursing_Action_Plan.pdf
http://www.nchh.org/Portals/0/PEHA_Blank_Nursing_Action_Plan.pdf
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Conclusions: . 
•Identify who benefits from home visits.  

•Describe basic elements of home visits per client 

•Explain how learners can participate & learn from 
home visits  
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THE TEAMS:. •BCM Environmental Health 
Service 

‐ Winifred Hamilton: Dir. 
‐ Rebecca Bruhl: Assoc. Dir. 
‐ Maggie Abitua: Pt. Serv. Coor. 

‐ Jamie Boles: Admin 

‐ Allison Carr: Recycling & sustainability 

‐ Ronilla Ernest: Environ Hygienist 

‐ LaSondra Hampton: CHW 

‐ Brett Perkison: Adult Med. Dir.  

‐ Ryan Ramphul: Sr. Res. Coord.  

‐ Abida Solomon: Res. Fellow  

‐ Ashley Ugarte: Res. Coord.  

‐ Poojan Upadhaya: Environ. Hygienist 

‐ Kilian Williams: Clinical Case Manager  

 

 

‐      

•Bureau of Community & 
Children’s Environmental Health  

Dr. Brenda Reyes: Director 
Mayann Barthelemy:  
Jyothi Domakonda. 
Jesse Craine 
Irma Cordon 
Muhammad Farhad 
Kabita Sharma  
Robert Isaacson 
Jesus Garcia  
 



ROADMAP 

1. PAHC Environmental Health Clinic 
2. Evidence Base 

Exposure History 
Intervention (Home-based Exposure Reduction) 
ROI (Return on Investment) 
Programs (Programs Elsewhere) 

3. Future Plans / Challenges 
4. Questions / Comments 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base 

 
“For successful long-term management 
of asthma, it is essential to identify and 
reduce exposures to relevant allergens 
and irritants and to control factors that 
have been shown to increase asthma 
symptoms and/or precipitate asthma 

exacerbations.” 
 
 

National Asthma Education and Prevention Program,  
Third Expert Panel on the Diagnosis and  

Management of Asthma, NHLBI, August 2007 
(EPR-3) 

 
 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base 

 Growing awareness of key role of 
environmental health hazards in disease and 
susceptibility 
−E.g., in asthmatic children… 

• Residential NO2 from gas stoves 
assoc w inc (Belanger at al, 2013) 
−Asthma severity score (OR 1.37) 
−Wheeze (OR 1.49) 
−Night symptoms (OR 1.52) 
−Rescue medication use (OR 1.78)  

• Residential proximity to roadways  
assoc w inc wheezing, hospital- 
izations, & inflam biomarkers (Brown et al, 2012) 

• Prenatal BPA assoc w development of atopic asthma 
(Nakajima et al, 2012) 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence-Base 

 Improved outcome associated with 
−Patient-centered approaches  

(Press et al, 2012;  
Chin et al, 2012)  

−Better patient-clinician  
communication  
(Schatz et al, 2012,  
Apter et al, 1998) 

−Addressing barriers to  
environmental control  
measures  
(Gergen et al, 1999;  
Schatz and Zeiger 2012) 
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B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Exposure Hx 

“Only way to address immense cost  
of chronic disease [e.g., asthma] in US is  

to address the “environmental health gap.”  
Pew Environmental Health Commission, 2001 

 Key issues perpetuating the EH gap: 
−Physicians have little/no training in EH 

• Most unable to take an EH Hx,  
which often leads to misdiagnoses  
and continuing exposure 

−Prevention underfunded, not profitable  
−Little or no training in EH during medical school 

• 86.1% TMA PCPs received no training in EH Hx 
taking (Hamilton 2005) 

−Public health requires different expertise/interest 
 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Intervention 

 CDC Task Force on Community Preventive 
Services (Crocker et al, 2011) 
−Based on 23 studies (20 children) 
−Strong evidence of  

effectiveness of home-based,  
multi-trigger, multicomponent  
environmental interventions in  

• Reducing symptom days (21/yr) 
• Improving QOL/symp scores  

(16.5%) 
• Reducing school days missed  

(12.3/yr) 
−Benefit-cost ratios: 5.3–14.0 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Intervention 

 Inner City Asthma Study (Morgan et al, 
2004) 
−937 5–11yo children with atopic hard-to-control 

asthma from low-income CTs in 7 US cities 
• Randomized 1-yr intervention (444 vs. 425) 
• Patient-specific intervention 

−Dust mites, smoking, roaches, pets, rodents, mold 
−Included caretaker education, allergen covers, HEPA 

air filters, pest control, etc. 
−Results 

• Fewer days with symptoms  
• Decline in Der f1 and Bla g1 

−50% reduction in allergen levels  
for 49% of kids with detectable  
Der f1 and 52% with Bla g1 
 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Intervention 

 Multnomah County Health Dept, Portland, 
OR 
−Participants 5.1X less likely to use ED after 

intervention (intervention similar to ours) 
−Savings of ~ $1,389,966/yr for 100 children  
−Program includes 

• Multidisciplinary 
team w nurse  
and CHW 

• Supplies (green 
cleaning kits, etc.) 

• Env education 
• Evaluation 
• Linkage to  

community partners 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: ROI 

 Economic Value of Home-Based, Multi-
Trigger, Multicomponent Interventions with 
an Environmental Focus for Reducing 
Asthma Morbidity (Nurmagambetov et al, 
2011) 
−Based on 6 studies 
−Benefit-cost ratios: 5.3–14.0 

• Cost/symptom-free day: $12–$57 
• Costs PPPY: $231–$14,858 

−Env intervention (mild, mod, major) 
−Type of educational component 
−Professional status of home visitor 
−Frequency of visits 

 BCM EHS: $2,296 PPPY (inc OV) 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: ROI 

 EHS utilized AHRQ’s Asthma ROI Calculator 
(AHRQ, 2013) and published studies for ROI 
calculations for our pediatric program 
−Conservative assumptions 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: ROI 

 Proposed new rules will allow for home 
environmental assessments by non 
clinicians professionals 
−Healthy Homes specialists 
−Environmental professionals 

 Reimbursement is—or may  
soon be—available for  
environmental assessments 

 
 
 

Dept. of Health & Human Services,  
Final Rule on Essential Health Benefits,  

February 2013 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Programs 

 Seattle-King County Asthma Program 
 Developed and evaluated home-visit programs for 

asthma over 12 years 
 Department of Health-based 
 Immense resource for instruments, training scripts, 

educational materials, outcomes research 
 Networking with Seattle, Chicago, and NYC on sharing 

protocols, developing common products  
 



B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Programs 

 Kansas City Mercy Children’s Hospital 
−Center for Environmental Health 

• Within Dept of Allergy, Asthma, and Immunology 
−Began home visits in 1995 
−Stratify patients (3 levels)  

on risk of exacerbations 
• Determines level of service 

−Baseline is a 5-visit model 
−Teach Healthy Homes  

courses for NCHH 
−Developed home  

assessment software 
• Healthy Homes Manager 

http://www.healthyhomemanager.com/


B C M  E N V I R O N M E N T A L  H E A L T H  S E R V I C E  

Evidence Base: Programs 

 Asthma Network of West Michigan 
−Began home-based asthma care in 1996 
−St. Mary’s Health Care (hospital) provides home, 

administrative oversight 
−Negotiated reimbursement ($115 traditional; $85 

Medicaid) from 6 MI MCOs 
• Priority Health agreement (1st in U.S.) includes 18 

home visits/yr (education focus) 
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