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Steps in the ROI calculatorSteps in the ROI calculator
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asthma programasthma program
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Estimate 
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Data sourcesData sources

1.1. Demographics of populationsDemographics of populations
–– Medicaid (CMS 2003)Medicaid (CMS 2003)
–– Employer sponsored health insurance (CPS 2003Employer sponsored health insurance (CPS 2003--2005)2005)

-- State employees (Employees from BLS 2003State employees (Employees from BLS 2003--2005)2005)

2.2. Large, nationwide, medical claims database Large, nationwide, medical claims database 
((MarketScanMarketScanTMTM))
–– Prevalence ratesPrevalence rates
–– Utilization and costs for asthma patientsUtilization and costs for asthma patients

3.3. Literature reviewLiterature review
–– Impact of asthma care programsImpact of asthma care programs
–– Cost to implement asthma care programsCost to implement asthma care programs
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ExampleExample

Based on default values of the calculator Based on default values of the calculator 
when calculator is openedwhen calculator is opened
Asthma care program for children and Asthma care program for children and 
adults with persistent asthma for adults with persistent asthma for 
Medicaid programs (nationwide)Medicaid programs (nationwide)

5 6



2

7

Asthma definitionsAsthma definitions
All AsthmaAll Asthma
– patient has at least one claim with asthma as a primary or 

secondary diagnosis during the year (ICD-9-CM code 493.xx)
Persistent asthma*Persistent asthma*
– One or more of the following is true using one year of data: 

a) ED visit or inpatient admission with asthma diagnosis
b) 4 outpatient visits and at least 2 asthma medication fills
c) 4 asthma medication fills, if all 4 fills for leukotrienes, then must 

have at least 1 claim with an asthma diagnosis 

Persistent asthma* with acute visitPersistent asthma* with acute visit
– Met criteria a) for persistent asthma

•Similar to HEDIS definition, differs in that only 1 year of data is used.  

Asthma medications include: Antiasthmatic combinations , Bronchodilator combinations , 
Inhaled anticholingerics , Inhaled coricosteroids , Leukotriene modifiers , Long acting 
adrenergic bronchodilators , Mast cell stabilizers , Methylxanthines , Short acting 
adrenergic bronchodilators , Corticosteroid tablets or syrup (oral corticosteroid)
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Literature review methodsLiterature review methods

Inclusion criteriaInclusion criteria
Characteristics of included studiesCharacteristics of included studies
Calculation of outcome (impact of the Calculation of outcome (impact of the 
program)program)
AnalysisAnalysis
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Study Inclusion criteriaStudy Inclusion criteria
Studies searched (76 studies met criteria):Studies searched (76 studies met criteria):
–– Asthma care quality improvement: Physician & Asthma care quality improvement: Physician & 

patient trainingpatient training——written asthma action plan, etc. written asthma action plan, etc. 
(not drug efficacy)(not drug efficacy)

–– U.S. studies: 1995 thru 2006U.S. studies: 1995 thru 2006
–– Populations: Children and adults under 65Populations: Children and adults under 65
–– Studies: Individual interventions (not metaStudies: Individual interventions (not meta--analyses analyses 

or editorials)or editorials)
–– Impact period: 6+ monthsImpact period: 6+ months
–– Impact: Use or cost of medical care services and Impact: Use or cost of medical care services and 

productivity (not asthma knowledge or quality of life)productivity (not asthma knowledge or quality of life)
–– Insurance: All typesInsurance: All types
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Abstracting literatureAbstracting literature

Details recordedDetails recorded
–– Characteristics of studies and patients (e.g., Characteristics of studies and patients (e.g., 

asthma severity)asthma severity)
–– Baseline utilization and cost by patients in the Baseline utilization and cost by patients in the 

studiesstudies
–– Impact of program on percent change in visits or Impact of program on percent change in visits or 

days (for default values)days (for default values)
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Included studiesIncluded studies
The The 52 studies report 261 pieces of information52 studies report 261 pieces of information
–– Related to service utilization and productivity Related to service utilization and productivity 
–– For children, adults or bothFor children, adults or both
–– With multiple items (e.g., on ED visits, if the study With multiple items (e.g., on ED visits, if the study 

reported results separately for children and adults)reported results separately for children and adults)
Outcomes (number of related study results)Outcomes (number of related study results)
–– Emergency department visits (90)Emergency department visits (90)
–– Hospital stays (75)Hospital stays (75)
–– Outpatient visits (57)Outpatient visits (57)
–– Medication costs (12)Medication costs (12)
–– Cost of ancillary services (3)Cost of ancillary services (3)
–– Missed work or school days due to asthma (24)Missed work or school days due to asthma (24)
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Study characteristicsStudy characteristics
Useable means study had to report average visit rates, missed Useable means study had to report average visit rates, missed 
days, or cost (not just percent with event)days, or cost (not just percent with event)
Most useable studies:Most useable studies:
–– Had a control group (56%); many had randomized controls Had a control group (56%); many had randomized controls 

(38%)(38%)
–– Involved patient selfInvolved patient self--management (85%) and regular management (85%) and regular 

medical management (58%); many had a written asthma medical management (58%); many had a written asthma 
action plan (40%)action plan (40%)

–– Focused on children only (46%)Focused on children only (46%)
–– Focused on populations with persistent asthma (55%)Focused on populations with persistent asthma (55%)

Persistent asthma = subjects met HEDIS criteria OR Persistent asthma = subjects met HEDIS criteria OR 
had 2 or more hospital or ED visits at baselinehad 2 or more hospital or ED visits at baseline

–– Had mixed insurance coverage (79%)Had mixed insurance coverage (79%) 18

Included studies and Included studies and 
patients*patients*

46672524214300Total indirect cost

2013,509810,13
1

464982,729Total direct cost
3209002148161

Ancillary service 
cost

1014,367513,58
0

33012486Medication Cost
175,13634435521114,172

Missed work/ 
school days

2529,10351,88846,9861820,229Outpatient visits

3327,26272,52697,1611917,575Hospitalizations

4022,73998,812117142113,213ED visits

StudiesPatientsStudiesPatientsStudiesPatientsStudiesPatients

TOTALBothAdults OnlyChildren onlyCost Components

* Includes patients in treatment and control groups
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Study designs Study designs 

Randomized controlled trial (RCT) studiesRandomized controlled trial (RCT) studies
–– Standard for clinical efficacyStandard for clinical efficacy
–– More likely to be accepted by cliniciansMore likely to be accepted by clinicians——main target of QI main target of QI 

programs programs 
Statistically controlled studiesStatistically controlled studies
–– Much larger samples with greater precision Much larger samples with greater precision 
–– Can control for more patient and setting attributes than Can control for more patient and setting attributes than 

RCTsRCTs
Studies without a control groupStudies without a control group
–– Included for showing importance of the study design in Included for showing importance of the study design in 

measuring outcomes accuratelymeasuring outcomes accurately
–– For a preliminary benchmark that can guide a program in its For a preliminary benchmark that can guide a program in its 

early days about its success or failureearly days about its success or failure

NOTE: Results are available for each design typeNOTE: Results are available for each design type
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Program impact Program impact 
calculationscalculations

All studiesAll studies
–– PrePre--post treatment comparisonpost treatment comparison

ControlledControlled
–– Post treatmentPost treatment--toto--control comparisoncontrol comparison
–– Net change preNet change pre--post, treatmentpost, treatment--toto--control comparisoncontrol comparison

Example calculationExample calculation

Net change: [(2Net change: [(2--4) / 4*100] 4) / 4*100] -- [(3[(3--4) / 4*100] = 4) / 4*100] = --50% 50% -- ((--25%) = 25%) = --25%25%
Post treatmentPost treatment--toto--control: (2control: (2--3) / 3*100 = 3) / 3*100 = --33%33%
PrePre--post treatment: (2post treatment: (2--4) / 4*100 = 4) / 4*100 = --50%50%

Calculations
3344Control Group
2244Treatment Group

After interventionBefore intervention

ED visits per person per year
Data
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Analysis of resultsAnalysis of results
RegressionsRegressions: study: study--result outcomes regressed on study result outcomes regressed on study 
population and design featurespopulation and design features
–– YsYs: ED visits, hospitalizations, outpatient visits ,missed : ED visits, hospitalizations, outpatient visits ,missed 

work/school days, and medication costswork/school days, and medication costs
–– XsXs: Study population, study design, sample size, length of : Study population, study design, sample size, length of 

study, and contact with the physician or patientstudy, and contact with the physician or patient
–– BsBs: Average impact of each study feature on : Average impact of each study feature on YsYs, controlling for , controlling for 

other Xsother Xs
Other issuesOther issues::
–– Standard errors adjusted for multiple results per studyStandard errors adjusted for multiple results per study
–– Studies weighted equally, by using inverse of number of Studies weighted equally, by using inverse of number of 

results per study as weight on each studyresults per study as weight on each study--result observationresult observation
–– Ancillary services not analyzed in regression context, due to Ancillary services not analyzed in regression context, due to 

the small number of studiesthe small number of studies
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