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My Career

 Training and working experience in Med-Peds

 Fellowship QI and Implementation/Dissemination Science

 Training in public health and medical informatics

 Multiple collaborations (translational, D&I, predictions, etc.)

 Biotechnology consulting

 Scientific reviewer (medical journals and grants)



Current Health Care System

Institute of Medicine Report/Best Care at Lower Cost/The Path to Continuously Learning Health Care in America (2013) at: 
https://nam.edu/wp-content/uploads/2017/12/Briefing-Book_Combined.pdf

https://nam.edu/wp-content/uploads/2017/12/Briefing-Book_Combined.pdf


Persistent Gap in Evidence Translation

 Gap between publication and time findings are used in care

 Proliferation of new studies/impossible to stay up-to-date

 Many care decisions rely on gut feeling/personal biases

 Suboptimal care: underuse, overuse, unjustifiable variations

 Translation of research into practice remains challenging. 

 LHS, an approach to facilitate evidence translation
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Using LHS/Implementation and 

Dissemination Science to Improve 

Care of Children with Asthma



Children with Asthma Unmet Needs

 8 million children <18 years with asthma (prevalence 13.8%)

 High exacerbations (up to 70%) and ED/hospital admissions

 640,000 ED visits and 157,000 hospitalizations (2009) 

 High readmissions (up to 50%, 12 months post discharge) 

 Total costs of childhood asthma is 20.7 billion/year

 Decided to evaluate the inpatient asthma care



 

Measure 
% 

compliance 

Inpatient specific care measures 

1. Documented asthma acute severity assessment at the time of admission 38% 

2. Use of systemic corticosteroid for all patients 100% 

3. Use of oral (not IV) systemic corticosteroids 56% 

4. Use of Ipratropium Bromide restricted to < 24 hrs after admission 24% 

5. Use of albuterol delivered by MDI (not nebulized)  23% 

Re-exacerbation/readmission prevention measures 

6. Documented chronic asthma severity assessment 19% 

7. Parental participation in an asthma education class 39% 

8. Written asthma action plan 5% 

9. Scheduled follow-up appointment with the PCP at discharge 22% 

Inpatient Asthma Care Gaps (PCH 2005)

Nkoy et al. Pediatrics 2008



Implementation of Inpatient Asthma CPM



Implementation Strategies



Inpatient Asthma Care (Composite Score)
 

 

Implementation 

Period (PCH) 

Pe 

Implementation Period 

(Community Hospitals) 



Impact on Inpatient Asthma Outcomes

Nkoy F, Fassl B, Stone B, Uchida DA, Johnson J, Reynolds C, Valentine K, Koopmeiners K, Kim EH, Savitz L, Maloney C. Improving Pediatric 
Asthma Care and Outcomes  Across Multiple Hospitals. Pediatrics. 2015 Dec;136(6):e1602-10.

Variable
Before 

Implementation

After  

Implementation

Odd Ratio or 

β 
95% CI p-value

Primary Children’s Hospital

6-mo readmission rate, % 

(SD)
16.4 (37.0) 13.6 (34.3) 0.81 0.67, 0.97 0.026

LOS, hrs, median (IQR) 49 (35-77) 45 (33-69) -0.08 -0.13, -0.04 < 0.001

Hospitalization costs, 

adjusted for 2013 dollars, 

median (IQR)

1816.8 (1300.5-

2614.2)

1703.6 (1144.9-

2894.6)
-0.04 -0.08, 0.01 0.094

RRU, median (IQR) 22.6 (16.4-33.6) 22.6 (15.5-39.3) 0.03 -0.02, 0.07 0.218

Community Hospitals

6-mo readmission rate, % 

(SD)
13.8 (34.5) 11.5 (31.9) 0.76 0.54, 1.07 0.119

LOS, hrs, median (IQR) 44 (33-59) 35 (24-48) -0.24 -0.29, -0.18 < 0.001

Hospitalization costs, 

adjusted for 2013 dollars, 

median (IQR)

1556.9 (1157.4-

2121.2)

1484.7 (1009.8-

2066.3)
-0.05

-0.10, -

0.001
0.053

RRU, median (IQR) 22.3 (16.9-29.8) 22.9 (16.8-31.7) 0.05 0.00, 0.10 0.032

https://www.ncbi.nlm.nih.gov/pubmed/26527553/
https://www.ncbi.nlm.nih.gov/pubmed/26527553/


Contextual Factors Associated with Success



Missed Opportunities

Inpatient 
intervention 



Suboptimal Ambulatory Asthma Control

 68% children not well controlled (Carlton 2005)

 59% uncontrolled asthma (Chapman 2008)

 56% poorly controlled asthma (Bloomberg 2009)

 75% not well controlled asthma (2011 ED visits at PCH)

 Inconsistency between patients' perceptions and NIH criteria: 

71% vs. 29% (Murphy 2012)

 Other studies showed up to 75% suboptimal asthma control 

(Azaldegi 2019; Guilbert 2019, Koshis 2019, Sullivan 2019)



Children with Asthma Unmet Needs

Source: 
CDC. AsthmaStats.  Uncontrolled Asthma among Children, 
2012–2014  
https://www.cdc.gov/asthma/asthma_stats/uncontrolled-
asthma-children.htm

CDC. Asthma Attacks among People with Current Asthma, 
2014–2017 https://www.cdc.gov/asthma/asthma_stats/attacks-
current-asthma.htm

Uncontrolled Asthma

Asthma Exacerbations 

Effective approaches are 
needed to improve 
ambulatory asthma control 
and prevent exacerbations

https://www.cdc.gov/asthma/asthma_stats/uncontrolled-asthma-children.htm
https://www.cdc.gov/asthma/asthma_stats/attacks-current-asthma.htm


GOAL study (Bateman et al, 2007)

Frequent assessments of asthma control and timely intervention can 
improve and sustain optimal asthma control 



Challenges to Implement Ongoing Monitoring

 Current care model not designed for ongoing monitoring

 HCPs lack tools and resources to monitor patients outside 

clinical encounters

 Lack of incentive and payment model

 Lack effective tools for families

 Current ambulatory asthma care model is reactive



Current Ambulatory Care Delivery
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Redesigning Ambulatory Asthma Care

 Implement a continuous and proactive care model

 Engage parents in home monitoring of their child’s asthma

 Empower parents to recognize/act on early deterioration signs

 Provide real-time, objective data and alerts to HCPs 

 Support HCPs to make appropriate, timely medical decisions

 Improve/maintain asthma control and reduce exacerbations



Shifting the LHS Model to Patients

Patients Care Delivery
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Asthma Control Test (ACT)



Asthma Symptom Tracker



Reliability and Validity of Asthma Tracker



Impact (Pilot Implementation)



Stakeholder Engagement

 Development of the paper-AsthmaTracker
 Focus groups (5 parents and 2 teenagers)

 Healthcare organization leaders

 Development and usability test of the electronic-

AsthmaTracker (e-AT)
 10 parents and 4 teenagers

 Healthcare organization leaders

 Implementation of the e-AT in 11 clinics 
 Parents, teenagers, PCPs, other community stakeholders.

 Payers, UDOH, Healthcare organization leaders

 Broad dissemination and implementation of the e-AT
 Parents, teenagers, PCPs, other community stakeholders.

 Payers, UDOH, Healthcare organization/community leaders



Electronic-AsthmaTracker (e-AT) 

 Validated asthma control measurement   
 Automated reminders to use weekly
 Immediate recommendation and graphic feedback to patients/parents 
 Real-time alerting to patients/parents and their PCPs
 Available in English and Spanish
 Clinic dashboard for PCPs to manage asthma population



Weekly Asthma Control Assessment



e-Asthma Tracker (Mobile Web Version)



Current Therapy and Compliance



Real-time Recommendations



Motivational Features



Real eAsthma Tracker Patient Graph

Medication

Medical visit

Annotation

Longitudinal View



Adding and stepping up controller medications

Understanding Patient’s Symptoms



Identifying Triggers



Understanding Patient’s Symptoms



Involving Clinics (Dashboard)

Alert

Filters



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

Asthma attack

A New Ambulatory Asthma Care Model
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e-AT Implementation in 11 

Ambulatory Care Clinics

Study Funded by PCORI



Approach (Clinics)

 Cluster randomization of clinics

 Trained clinics to deliver the e-AT to their patients

 Engaged clinic champions

 Provided facilitation and ongoing support

 Care coordinators monitored patients using the dashboard

 Clinics received alerts to follow-up patients with issues



Approach (Patients/Parents)

 Children 2-17 with persistent asthma were identified at 

each clinic and invited to participate by clinic coordinators

 Consented, and received training and access to the e-AT

 Enrolled from January 2014 to December 2015

 Used the e-AT weekly for 1 year and received automated 

reminders and alerts.

 Received incentive (gift cards) and technical support



Time in the Study



Patient QOL Scores 
(Baseline, 3, 6, and 12 months)



Asthma Control Scores 
(Baseline, Q1, Q2, Q3, and Q4)



Missed School and Work Days 
(3, 6 and 12 months)

Interrupted/Missed School Days Interrupted/Missed Work Days



ED/Hospital Admissions and OCS use
(One Year Pre-vs Post- Intervention) 

ED/Hospital Admissions Oral Corticosteroid (OCS) Use 



Results of e-AT Implementation



Overall Impact

 Improved asthma control and QQL

 57% reduction in missed school days

 63% reduction in missed work days

 35% reduction in oral corticosteroids use

 59% reduction in ED/hospital admissions

 69% reduction in asthma related costs

 59% reduction in overall health care costs

 Eliminated asthma control/QOL disparities in minorities



Dissemination and Implementation 

of the e-AT

Funded by PCORI



Dissemination Project: Aims

 Implementation of the e-AT to allow scalability at clinic and 

health plan levels
 Health plan level: Phase 1 (small scale testing), Phase 2 (large 

scale implementation)

 Clinic level: Implementation in 3 waves in SWD

 Enrollment target: 3000-5000 children with asthma

 Evaluate impact of e-AT using the RE-AIM Framework
 Outcomes: ED/Hospital Admissions, Oral Steroid use, Asthma 

Medication Ratio, Asthma Control, Missed School/Work days, 

Parent Satisfaction and Self-management Skills 

 Assess implementation process factors that promote 

adoption and sustainability (guided by CFIR)



Dissemination and Implementation Models

Implementation Strategies: Facilitation               Evaluation strategy: RE-AIM & CFIR



Dissemination Project: Overall Goals

 Determine an optimal healthcare system approach to 

implement the e-AT intervention and facilitate adoption

 Determine savings and incentive (e.g. value-based care, pay 

for performance, etc.) needed to sustain the e-AT

 Determine an optimal approach to institutionalize the e-AT 

into the ongoing, stable operations of an organization 

 Determine an optimal patient level approach to implement 

the e-AT intervention (reach and sustainability)

 Develop a standardized approach and a packet for future e-

AT dissemination at various healthcare systems



Conclusion (Lesson Learned)

 Engagement key organization stakeholders

 Leadership commitment and support 

 Data driven culture with organizations

 Data and analytical capability

 Aligning incentive (value-based care) with changes

 PCP engagement key to self-monitoring program success

 External Funding to support non QI work
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