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Reducing asthmatic hospitalizations of young black males in Providence, RI
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PURPOSE
Reducing asthmatic hospitalization in young Black males.
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Purpose

42%!30%
[1]



Purpose

  Medication vouchers              Building remediation



Specific Aims

• Equip children with management techniques 

• Establish home and school asthma management plans 

• Identify environmental triggers in homes and schools 

• Reduce cost of medication 

• Reduce cost of home remediation



Specific Aims

• Conduct formative research 

• Connect research insights towards intervention design 

• Design and execute 2x2 intervention 

• Evaluate intervention



SIGNIFICANCE
Background on racial disparity in asthma
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Background

Asthma is…
• A respiratory disease [2] 
• Environmentally activated [3] 
• Manageable with medication [3]

and it costs Rhode Island

• $35 million per year in hospitalizations [1]



Costs
Morbidity 
• 53% report annual attacks [4][16] 

• 2.1 million ED visits, [1][5][17] 

• 6,995 of which in RI 

• 3.6 days average length of stay [6] 

• Diagnosed below seven years, follows into adulthood [18] 

• Primarily male in childhood, female in adulthood [18]



Background

Asthma rates in Rhode Island
• 2.3% above national average [1] 
• Resisting national goal [7][8][16] 

• US: 18.2/10000 hospitalizations goal by 2020 
• RI: 31.2/10000 hospitalizations in 2012



Significance

Source 

[6][8][9]

http://health.ri.gov/data/asthma/
http://health.ri.gov/data/asthma/


Target Population
• Black males under seven-years-old in Providence, RI



Literature
Major barriers 
• Cost [8] 

• Incentives [4] 

• Community infrastructure  
   [10][11][12][13]



Previous Resources
Asthma State Plan 2009-2014 

Asthma State Plan 2014-2019 
• Both plans target educational goals 
• Establishing “community network” 

Asthma Control Coalition 

Allergy and Asthma Centers of Rhode Island



INTERVENTION
Formative research, theoretical framework, methods
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Formative Research
Focus groups 
• Target Population Families 
• Public Schools 
• Government + Hospitals 

Surveys 

Toll-free hotline



Methods
Previous intervention methods 
• Asthma management plan 
• Asthma management training 

Methods unique to this intervention 
• Medication discount vouchers 
• Home remediation 
• School remediation



Key components
Community Health Workers (CHWs) 
• Trained from Department of Health, or recruited 
• Implements program across different parties 

• Works in homes with families 
• Evaluates family progress, distributes vouchers 
• Liaisons with Housing Authority on remediation 

Asthma Management Plans (AMPs) 
• Primary record for program 
• Forms calendar in family home 
• Functions as checkpoint



Outcomes

1. Children in target population successfully avoid 
asthmatic triggers. 

2. Parents remove asthmatic triggers from homes. 

3. Schools comply with healthy air quality standards. 

4. Rhode Island government alleviates financial burden of 
asthma on low-income families.



Performance Objectives
Outcome 1: Children avoid asthmatic triggers. 

• Children identify their personal asthmatic triggers.  
• Children demonstrate asthma management techniques by 

reporting triggers to adults and peers. 



Change Matrix: Outcome 1



Performance Objectives
Outcome 2: Parents remove triggers from home. 

• Parents organize asthma management plans for each asthmatic 
child with a community health worker.  

• Parents fulfill individualized removal checkpoints in 
management plans over a two-year period. 



Change Matrix: Outcome 2



Performance Objectives
Outcome 3: Schools comply with air quality standards. 

• Teachers locate triggers in classrooms with community 
health workers. 

• School administrators organize the removal of mold, dust, 
and other triggers from classrooms.



Change Matrix: Outcome 3



Performance Objectives
Outcome 4: Rhode Island assists with financial burden. 

• Housing Authority covers remediation of trigger-infested homes 
for costs beyond demonstrated family means.  

• Distribute medication discount vouchers upon completion of 
AMP removal checkpoints.



Change Matrix: Outcome 4



Quality of Life 
Increased functionality, 
ability to physically pursue 
education, less family 
financial burden.

Health 
Reduced asthma 
hospitalizations. 
Reduced environmental 
trigger exposure.

Behavioral Outcome 
Increase management 
skills and behaviors in 
asthmatic children.

Environmental 
Outcome 
Parents remove triggers 
from homes.

Step 1 
Outcomes

Step 2 
Logic of Change

Step 3 
Program Output

Steps 4 + 5 
Program Inputs

Performance Objective 
-Children identify triggers 
-Children demonstrate 
management techniques to 
adults and peers.

Performance Objective 
-Organize AMP for each 
participant family.  
-Fulfill checkpoints for 
removing triggers.

Environmental 
Outcome 
Schools comply with air 
quality standards.

Environmental 
Outcome 
RI government absorbs 
financial burden of 
medication and 
remediation for 
parents.

Performance Objective 
-Teachers locate triggers in 
classrooms 
-School administrators 
arrange to remove triggers

Performance Objective 
-Fund home remediation 
-Distribute medication 
vouchers upon completion 
of trigger removal 
checkpoints

Personal 
Determinants 
Skills and Self-Efficacy 
Outcome Expectations 
Knowledge

Personal 
Determinants 
Skills and Self-Efficacy 
Incentive Motivation 
Self-regulation 
Facilitation

Personal 
Determinants 
Environmental barriers

Personal 
Determinants 
Environmental barriers

Change Objectives 
Skills and Self-Efficacy 
Express confidence in 
identifying their 
triggers and symptoms.  
Outcome Expectations 
Expect that their 
vigilance about triggers 
will allow them to avoid 
hospital visits.  
Knowledge 
Recognize their asthma 
triggers accurately in 
the environment. 

Change Objectives 
Skills and Self-Efficacy 
Express confidence in 
accurately identifying 
triggers.  
Remove triggers 
regularly.  
Incentive Motivation 
Anticipate financial 
assistance with 
medication upon 
completion of trigger 
removal checkpoints.  
Self-regulation 
Set dates for 
incremental removal. 
Facilitation 
Seek help from CHW 
when in need of 
assistance for removal.

Change Objectives 
Environmental Barriers 
Seat children away 
from triggers. 
Enforce no-smoking 
rule.

Change Objectives 
Environmental Barriers 
DOH develops 
healthcare/remediation 
survey, funding plan.

Methods and Strategies 
Methods 
• Role modeling 
• Skill building 
• Demonstration 
• Verbal persuasion 
• Personal/scenario risk info. 
• Gain framing 
• Self-revaluation 
• Imagery 
Strategies 
• Educational workbooks 
• Demonstration videos 
• Role play 
• Illustrated activities

Methods and Strategies 
Methods 
• Gain framing 
• Implementation intentions 
• Discussion 
• Consciousness raising 
• Direct experience 
• Active learning 
• Chunking 
Strategies 
• Educational workbooks 
• Guided plan calendar 
• Assisted action 
• Text alerts for weather

Methods and Strategies 
Methods 
• Contingent rewards 
Strategies 
• Medication vouchers 
• Discounted remediation

Methods and Strategies 
Methods 
• Env. Reevaluation 
• Contingent rewards  
Strategies 
• Educational workbooks 
• Assisted action 
• Monetary incentive

Resource 
Funding 
• Department of Health 
• Department of Education 
• Brown University 
• NIH 
Personnel 
• Community Health Workers 
• Providence Housing Authority 
• Department of Health 
• Community resource partnerships 

• AACRI, ACC

Activities and Materials 
• Recruitment advertisements (flyers, emails, 

phone calls, radio/TV broadcasts) 
• Asthma management plans 
• Asthma management calendars 
• Educational workbooks 
• Educational video 
• Curriculum design for classroom 
• School assembly educational design 
• Focus groups 
• Surveys 
• Biweekly interviews 
• Monthly progress assessments 
• Medication discount vouchers 
• Remediation discount partnerships 

Intervention 
Logic Model



Theoretical Framework
Social Cognitive Theory (SCT) 
• Incentive motivation [10] 

• Facilitation [10][14][15] 

• Skills and self-efficacy [15] 

• Outcome expectations [10][15] 

• Knowledge [4] 

• Self-regulation [10] 

Transtheoretical Model (TTM) 
• Environmental reevaluation [12][13]



Methods + Strategies
At school



Methods + Strategies
At school (cont’d)



Methods + Strategies
At home



Methods + Strategies
At home



EVALUATION
Research design and process evaluation
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Experimental Design
Four randomized, controlled groups receive: 
- Management training at school (children) 
- Asthma management plan specifying triggers to remove (parents) 
- School remediation (schools funded by DOE)

Medication voucher (M✓) Medication voucher (M✗) 

Home remediation (H✓) Group MH 
Receiving home remediation and 
medication voucher

Group H 
Receiving home remediation but no 
medication voucher 

Home remediation (H✗) Group M 
Receiving medication voucher but no 
home remediation

Control* 
Receiving no home remediation or 
medication voucher

*Control group receives medication for two years at the conclusion of program



Experimental Design

Measures 
• Hospitalizations (2017-2019) 

• # hospitalizations 
• Hospitalization duration 
• Total cost of hospitalization 

• Medication vouchers (2017-2019) 
• # redeemed 
• Total discounts distributed 

• Home remediation (2017-2019) 
• # remediated 
• Total costs 

Measured against 
• Hospitalizations (2014-2016) 

• # hospitalizations 
• Hospitalization duration 
• Total cost of hospitalization 

• Medication vouchers (2017-2019) 
• # distributed 
• Total costs of hospitalization 

• Home remediation (2017-2019) 
• # offered 
• Total costs of hospitalization

Quantitative

# redeemed incentives measures incentive motivation, facilitation



Experimental Design

Measures for mediating variables 
• Bimonthly check-ins, family interviews 

with community health workers 
• Skills and self-efficacy 
• Outcome expectations 
• Knowledge 
• Self-regulation 

• Surveys distributed biweekly to  
families on challenges/successes 

• Asthma management plan 
• Weekly “diary” notes about 
 house and lives 

Pre-intervention 
• Entry (baseline) interviews 

• Families 
• Focus group information 
• Community surveys  

in target population

Qualitative



Impact + Outcome Measures

Outcome Measures

• # pediatric asthmatic 
hospitalizations 
• Reported by parents, CHW 
• Local hospital records 

• Frequency of inhaler use

Impact Measures

• # Redeemed vouchers 
• Medication discount 
• Remediation discount 

• Consumed medication 
• Pharmacy refill information 

• Costs of remediation 
• Proportion of completed 

management plans 
• # Completed lessons



Process Evaluation
Fidelity 

• Responsiveness 
• Scheduled completion of AMPs 

• Participant engagement 
• Voucher usage 
• Children’s scores on management lessons 

• Dose  
• AMPs started ÷ AMPs completed 
• Medication vouchers redeemed ÷ Medication vouchers issued 
• Remediations redeemed ÷ Remediations offered 
• School lesson plans completed ÷ Lesson plans created 

Reach 
• # families enrolled ÷ # target population families w/ asthma 

Adherence 
• CHW oversight by PI, research group



Anticipated Results (Effect Evaluation)

Because research indicates environments as the greatest contributor, we expect a 
significant difference between Group H and Group M

Medication voucher (M✓) Medication voucher (M✗) 

Home remediation (H✓) Group MH 
Greatest reduction in 
hospitalizations, greater than Group 
MH, Group H, Group M, and Control

Group H 
Second greatest reduction in 
hospitalizations, less than Group 
MH but more than Group M or 
Control 

Home remediation (H✗) Group M 
Less reduction in hospitalizations 
than Group M or Group H, but 
greater than Control

Control* 
Least reduction in hospitalizations, 
close to baseline

*Control group receives medication discount at conclusion of program



Dissemination
• Academic publication 
• Coordinate with journalists to produce a segment  

(i.e. local, Nightly News, or Dateline) 

• Adapt program to Boston, city of larger scale 
• Create modular asthma management plans as mail-outs 
• Develop mail-out guides to “quick fix” housing architecture



Anticipated limitations
• Maintaining communication 
• Pressure to comply 
• Did changes occur because of 

• Social support? (CHW effectiveness) 
• Planning? (AMP presence) 
• Financial motivation (Vouchers/Remediation)



Overall
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