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METHODS

A disproportionate health burden exists due to uncon-

trolled asthma among inner city children.1 Many asthma 

disease-specific programs have proven to be effective 

in reducing asthma-related morbidity and improving disease 

control. Most effective strategies, however, provide long-term 

follow-up using asthma-specific providers who follow national 

asthma guidelines.1-8

The Breathmobile/pediatric asthma disease management pro-

gram (PADMAP) is an effective disease management and treatment 

program utilizing teams of asthma and allergy specialists who 

provide regular care to children with asthma in inner cities across 

the United States via mobile asthma clinics.4-9 These clinics have 

consistently achieved impressive asthma-related metrics for the 

past 20 years, including highly significant reductions in asthma-

related hospitalizations, emergency department (ED) visits, and 

urgent care visits.5,6 In addition, the programs have shifted urgent 

care visits to regular care and increased the number of controller 

medications prescribed.4

As with most clinically effective disease management programs, 

the Breathmobile/PADMAP program requires significant start-up 

resources. An estimated $365,865 per year was required to purchase 

and operate 1 Breathmobile for the first 7 years.5 This, however, 

was recouped in long-term asthma-related health savings during 

subsequent operating years. In a cost analysis study, the return 

on investment (ROI) per mobile unit was $6.73 per invested dol-

lar. The annual estimated ED cost in 4 geographic regions was 

reduced by $2,541,639.10 Therefore, the Breathmobile/PADMAP 

model is also one of the most cost-effective asthma management 

programs in the United States. Smaller health systems with smaller 

budgets and fewer patients may not have the resources to start an 

effective Breathmobile-like asthma program; yet, these groups 

have a similar percentage of patients with asthma and, therefore, 

incur a similar proportion of asthma-associated health and eco-

nomic burden. 

In this study, we describe a collaboration between a tertiary care 

center with a long established and successful Breathmobile/PADMAP 
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ABSTRACT

OBJECTIVES: Asthma management programs, such as the 
Breathmobile program, have been extremely effective in 
reducing asthma morbidity and increasing disease control; 
however, their high start-up costs may preclude their 
implementation in smaller health systems. In this study, we 
extended validated asthma disease management principles 
from the Breathmobile program to a smaller clinic system 
utilizing existing resources and compared clinical outcomes. 

STUDY DESIGN: Cox-regression analyses were conducted 
to determine the cumulative probability that a new patient 
entering the program would achieve improved clinical 
control of asthma with each subsequent visit to the program.

METHODS: A weekly asthma disease management clinic 
was initiated in an existing multi-specialty pediatric clinic 
in collaboration with the Breathmobile program. Existing 
nursing staff was utilized in conjunction with an asthma 
specialist provider. Patients were referred from a regional 
healthcare maintenance organization and patients were 
evaluated and treated every 2 months. Reduction in 
emergency department (ED) visits and hospitalizations, and 
improvements in asthma control were assessed at the end 
of 1 year. 

RESULTS: A total of 116 patients were enrolled over a 
period of 1 year. Mean patient age was 6.4 years at the 
time of their first visit. Patient ethnicity was self-described 
predominantly as Hispanic or African American. Initial 
asthma severity for most patients, classified in accordance 
with national guidelines, was “moderate persistent.” After 
1 year of enrollment, there was a 69% and 92% reduction 
in ED/urgent care visits and hospitalizations, respectively, 
compared with the year before enrollment. Up to 70% of 
patients achieved asthma control by the third visit. Thirty-six 
different patients were seen during 1 year for a total of 
$15,938.70 in contracted reimbursements. 

CONCLUSIONS: A large-scale successful asthma 
management program can be adapted to a stationary clinic 
system and achieve comparable results.
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program (Los Angeles County + University of Southern California 

[LAC+USC] Medical Center) in Los Angeles, California, and a station-

ary clinic system at Harbor- University of California, Los Angeles 

(UCLA) Medical Center (HUMC) in Torrance, California, to establish 

a fixed asthma-specific clinic at the HUMC using previously vali-

dated strategies. The need for start-up funds was avoided by using 

the clinic’s existing resources. We compared the efficiency of set-

tings, asthma-related morbidity, and asthma control to previously 

published Breathmobile metrics.4,5 We also determined whether 

standard Medi-Cal (California’s Medicaid) reimbursements for 

asthma-related services were sufficient to allow a stationary clinic 

version of the Breathmobile/PADMAP system to be self-sustaining.

METHODS
Study Population

Pediatric patients with asthma were recruited into the study from 

the Pediatric Allergy-Immunology Clinic at HUMC and the Harbor 

Medical Foundation (MFI) clinic. These clinics serve the children 

with Medi-Cal coverage assigned to a large local healthcare mainte-

nance organization (HMO). Patients at the HUMC clinic are referred 

through the LA County Department of Health Services, EDs, clin-

ics, and inpatient services. Patients at the MFI clinic are referred 

by HMO asthma disease management coordinators. There were 

no specific referral guidelines for referring patients to asthma 

specialty care; however, patients were referred if they were not 

controlled after being prescribed inhaled corticosteroids, had more 

than 1 urgent care or ED visit for asthma exacerbation during the 

last year, or were hospitalized for asthma exacerbation during 

the last year. All patients had persistent asthma and the majority 

had previous ED visits and/or were previously hospitalized for 

asthma exacerbations.

Clinic Structure and Operation

The HUMC/MFI clinics’ operations were modeled identically 

to that of the Breathmobile/PADMAP system. Staff consisted of 

1 allergy–immunology specialist and 2 nursing/asthma educa-

tors (1 registered nurse and 1 licensed vocational nurse). One 

medical technician coordinated appoint-

ments and financial matters in a fashion 

similar to the patient financial worker on the 

Breathmobile/PADMAP system.5 In contrast to 

the Breathmobile/PADMAP program which 

uses full-time allergy–immunology staff, 

the HUMC/MFI clinic used pediatric nurses 

who also staffed other pediatric subspecial-

ties, including neurology, nephrology, and 

rheumatology. Each clinic was held 1 half-

day per week. 

Patients were evaluated and treated in accordance with National 

Heart, Lung, and Blood Institute Expert Panel Review 3 (NHLBI 

EPR-3) asthma guidelines.2 All patients were seen on a regular basis, 

with follow-up appointments every 6 to 8 weeks. Allergy testing 

used either skin tests or in vitro–specific-immunoglobulin E (IgE) 

serum tests (Quest Diagnostics; Madison, New Jersey), as stipu-

lated by the guidelines. Use of in vitro or in vivo testing was left 

to the discretion of the provider. Generally, patients were allergy 

tested on their second or third follow-up visit.

The allergy–immunology specialist provider (principal author) 

had extensive clinical and administrative experience working with 

the original Breathmobile/PADMAP system. Although the nonpro-

vider staff did not have clinical experience with the Breathmobile/

PADMAP system, they were trained by the provider on asthma 

education in accordance with NHLBI ERP-3 asthma guidelines. 

Care Coordination and Disease Management

Care coordination and disease management strategies and prin-

ciples were made in collaboration with the LAC+USC Breathmobile/

PADMAP system and transferred to the HUMC/MFI asthma clinic. 

On an ongoing basis, the allergy–immunology specialist provider 

had regular meetings with the LAC+USC Breathmobile/PADMAP 

team to ensure collection of the correct data and execution of the 

correct strategies.

Disease activity was tracked electronically, similar to 

Breathmobile/PADMAP programs, in real time and using identical 

asthma metrics. These included: baseline asthma severity, current 

disease activity, current disease control, step-up or step-down 

in asthma therapy, ED visits, hospitalizations, systemic steroid 

rescue, prescribed asthma controller, Asthma Control Test (ACT) 

score, and spirometry testing. Breathmobile/PADMAP clinical data 

is recorded in the AsmaTrax electronic health record (EHR), and 

our clinics entered identical data fields directly into Excel spread-

sheets. Criteria for asthma metrics, such as asthma control, were 

assessed in accordance with NHLBI ERP-3 guidelines.2 

In general, patients were given follow-up appointments for 6 

to 8 weeks; however, earlier appointments were also scheduled 

depending on disease severity. Asthma control, asthma-related 

ED visits, and hospitalizations for patients and medications were 

TAKEAWAY POINTS

 › The Breathmobile program is a highly successful mobile asthma disease management 
system previously shown to improve asthma control and reduce the asthma-related health 
burden among inner-city children with asthma. 

 › This program, however, requires significant start-up resources to purchase initial mobile clin-
ics and fund specialty providers, which may not be available to smaller healthcare systems. 

 › Proven and published asthma disease management principles derived from the Breath-
mobile program can be adapted to smaller multi-specialty clinics using existing resources 
under the supervision of specialists, resulting in similar clinical and economic outcomes.
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reviewed by the provider at the end of each 

visit. Patients who missed their appointments 

had these metrics from their previously kept 

appointment reviewed. An early follow-up 

visit (2 to 4 weeks) was scheduled for patients 

who had experienced any of the following 

conditions since their last visit: 1) more than 

3 visits with not well- or very poorly controlled 

asthma, 2) required ED visit or hospitalization 

since their last visit, or 3) missed current visit 

and had not well- or very poorly controlled 

asthma at their last visit. Patients were given 

a regular follow-up visit (6 to 8 weeks) if they 

had all the following conditions: 1) well-con-

trolled asthma at their last visit, 2) fewer than 

3 previous visits with asthma control rated as 

not well- or very poorly controlled, and 3) no 

ED visits or hospitalizations since their last 

visit.  Patients with missed appointments who 

also fulfilled all 3 criteria were scheduled for 

a return visit within 6 to 8 weeks (Figure 1). 

Outcomes

Primary outcomes were reduction in ED 

visits, hospitalizations, and time to achieve 

asthma control (asthma rated by NHLBI EPR-3 

asthma guidelines as “controlled”). Asthma 

control, ED visits, and hospitalizations since 

patient’s last appointment were recorded at 

every clinical encounter and recorded in EHRs 

(mobile clinics) and paper charts (fixed clinic). 

Cumulative ED visits and hospitalizations 

over a period of 1 year after enrollment were totaled from retro-

spective EHR and chart review. Time-to-achieving asthma control 

was defined as the number of visits or provider encounters after 

enrollment until asthma was rated as controlled. A 1-year period 

was chosen because the study was funded for this period of time. 

The secondary outcome was to determine whether current 

Medi-Cal/Medicaid reimbursements could sustain operations for 

patients seen at the MFI clinic, which has a contract with a regional 

HMO. Patients served as their own historic controls when compar-

ing reductions in ED visits and hospitalizations before and after 

entry into the program. ROIs with regard to reduced ED visits and 

hospitalizations were also calculated.

Methods

Cox-regression analyses were conducted to determine the cumula-

tive probability that a new patient entering the program would 

achieve improved clinical control of asthma with each subsequent 

visit to the program. This incorporated an intent-to-treat approach 

for each patient, with at least 1 follow-up visit and control status 

reported at the second visit to the program. To account for the 

occurrence of multiple events (ie, multiple patients achieving con-

trol by a particular visit) and the construct of time as an interval 

measured as discrete points (ie, achievement of control can occur 

at any time point between visits), the TIES=EXACT approach was 

specified in the model statement for the PHREG procedure. This 

method assumes there is a true but unknown ordering for the tied 

event times.12 The age of patients, baseline asthma severity, and the 

2 sites of care at Harbor-UCLA were controlled for in the analysis.

RESULTS
Patient Characteristics

Patient ages ranged from 3 to 18 years (mean age = 6.4 years; 

standard deviation [SD] = 4.8 years) at the time of their first visit 

(Table  1). Patient ethnicity was self-described predominantly 

FIGURE 1.  Asthma Disease Management Pathways

sIgE indicates allergen-specific immunoglobulin E.
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as Hispanic or African American. The majority of patients were 

covered by Medi-Cal and enrolled in HMOs funded by Medi-Cal. 

Initial asthma severity for most patients—classified in accordance 

with NHLBI ERP-3 guidelines—was moderate persistent. Seventy 

percent of visits occurred within 84 days of the previous visit. The 

mean interval between patient visits to the program was 64 days. 

Visit intervals did not differ relative to baseline asthma severity. 

Time-to-Achieve Asthma Control 

Patients engaged in the clinic were likely to achieve asthma con-

trol, and those with milder disease were more likely to achieve 

control sooner. On average, 50% of mild persistent patients with 

asthma achieved control by the second visit, and by the third visit, 

70% of these patients were in control. Patients with moderate or 

severe persistent asthma took longer to achieve disease control. 

Approximately 97% of patients with mild persistent asthma, and 

approximately 90% with moderate/severe persistent asthma 

achieved control by their sixth visit (data not shown). 

Allergy Testing and Environmental Control Education

Patients had allergy testing and environmental avoidance educa-

tion based on results of the allergy testing. Thirty-three percent of 

patients received in vitro-specific IgE testing for inhalant allergens; 

the rest received epicutaneous skin testing. There was no statistical 

difference between patients who had the 2 different types of IgE 

testing in terms of probability of achieving asthma control by the 

third visit (data not shown).

Reduction in Morbidity

Enrollment in the program resulted in a 69% and 92% reduction in 

ED/urgent care visits and hospitalizations, respectively. This was 

achieved by comparing the number of ED/urgent care visits and 

hospitalizations in the 1-year period following enrollment into 

the program compared with the previous year before entry into 

the program (Figure 2). 

Cost to Deliver Care

A total of 116 unique patients were seen at HUMC-UCLA during the 

1-year period. Based on reimbursement rates at the time of the study, 

the costs to deliver care for patients using skin and in vitro testing 

were $435.50 and $505.70 per patient per year, respectively (Table 2). 

(These are standard California Medi-Cal reimbursement rates for 

asthma specialists for high-complexity visits and follow-up.) 

Overhead for 1 half day a week of clinic services was $10,000 per year. 

DISCUSSION
This study demonstrated that the Breathmobile/PADMAP asthma 

disease management system could be implemented in a station-

ary clinic and achieve similar asthma-related outcomes. Existing 

resources in a multi-specialty pediatric clinic were used to real-

ize treatment goals and were sustained financially from standard 

Medi-Cal/Medicaid reimbursements.

Patients engaged in the Breathmobile/PADMAP program(s) saw 

reductions of asthma-related ED visits or hospitalizations from 

37.3% before program entry to 8.7% (76% reduction) within the first 

6 visits in the program.5 In our clinic, there were more children 

with ED visits (58%), but similar hospitalizations (24%), in the year 

TABLE 1. Patient Characteristics

Characteristics

Total number of patients (N) 116

Age, years: mean (SD) 6.4 (4.8)

Male 59%

Female 41%

Ethnicity

Hispanic 47%

African American 31%

Caucasian 4%

Asian 6%

Other 12%

Initial asthma severity

Intermittent 2%

Mild persistent 18%

Moderate persistent 53%

Severe persistent 27%

SD indicates standard deviation.

FIGURE 2.  Reduction in Asthma-Related Emergency/
Urgent Care Visits and Hospitalizations Before and After 
Entry Into MFI Clinic

ED indicates emergency department; MFI, Harbor Medical Foundation Institute.
aP = .03 compared with 1 year before entry.
bP = .01 compared with 1 year before entry. 
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prior to program entry. This may be due to the 

higher number of African American patients 

within our system. Some evidence suggests 

that these patients may have poorer response 

to asthma controllers and relievers compared 

with patients of other ethnicities.4-11,13 PADMAP 

data also showed that African American chil-

dren with asthma have a higher risk of losing 

asthma control even after gaining initial 

disease control. However, there may be other 

confounding variables to account for this dif-

ference—such as household income—that we 

did not examine in this study. The magnitude 

of morbidity reduction between PADMAP 

and our system was, however, similar (68% 

and 91% reductions in ED visits and hospi-

talizations, respectively, after program entry 

compared with the year before).

Traditional asthma metrics emphasize 

reductions in asthma-related urgent care 

visits and hospitalizations.1,2 Many patients, 

however, experience considerable asthma-

related impairment from symptoms without requiring urgent 

care visits or hospitalizations. These impairments include school 

and work absences, decreased exercise and activity, and reduced 

quality of life.14,15 Therefore, a paramount objective of asthma 

management is to gain asthma control in an expeditious manner. 

Breathmobile/PADMAP was the first asthma disease management 

system to demonstrate that regardless of initial asthma severity, up 

to 70% of children with asthma could achieve asthma control after 

3 visits if they remained engaged in the program and were treated 

in accordance with NHLBI ERP-2 and ERP-3 asthma guidelines.4 

In our clinic, 70% to 80% of patients achieved asthma control as 

defined by NHLBI ERP-2 and ERP-3 asthma guidelines after 3 clinic 

visits. Significantly more patients with an initial diagnosis of mild 

persistent asthma achieved asthma control compared with those 

initially diagnosed with moderate or severe persistent asthma by 

visit 3. However, by visit 6, the probability of asthma control was 

similar across the 3 groups. Results from Breathmobile/PADMAP 

and our study highlight the necessity of scheduling regular visits 

in order to successfully control asthma. 

The PADMAP/Breathmobile program is perhaps the most effec-

tive ongoing asthma-specific disease-management system in the 

United States. We chose to extend the services of this successful 

program to an area where patient demographics were similar. Each 

Breathmobile is staffed by an asthma specialist provider, 1 RN, 1 

respiratory therapist, and a patient financial worker. Since the 

Breathmobile program’s operational history spanned the publica-

tion of 2 editions of national asthma guidelines, care was delivered 

in accordance with NHLBI ERP-2 and ERP-3 asthma guidelines 

(dependent on time period).4-10,15-17 We recreated this system within 

an existing multi-specialty clinic that serves the same inner city 

children and uses the same diagnosis and treatment guidelines 

delivered by an asthma specialist. However, due to the smaller 

size of this clinic, there were not sufficient resources to provide 

adequate staff for optimal asthma care, and our clinic relied on 

nurses who also staffed other pediatric subspecialties. 

Using existing resources in an established pediatric clinic elimi-

nates the need to raise the large amount of funding necessary to 

purchase and equip a mobile clinic, which is estimated to be up to 

$80,000.  A Breathmobile unit may cost up to $241,950 per year to 

operate for the first 7 years if patients are treated 5 days per week, 

excluding the salary of the asthma specialist. This translates to 

$465 per half-day session.5 In our private practice clinic, the total 

cost—including overhead and excluding compensation for allergy 

specialists—was $192 per half day. The operating cost for our sys-

tem was similar to that of the Breathmobile program. Both systems 

used allergy specialists and nurse practitioners as providers, and 

outcomes were similar between PADMAP5 and our clinic (data 

not shown). As patients in this study were all Medi-Cal–enrolled, 

we postulate that this successful system can be generalized and 

adapted to other Medicaid populations in the United States.

In a recent study, the ROI for 4 Breathmobiles in south-

ern California in 2010 was $6.73 saved for each $1 invested.10 

Calculations were based on savings resulting from fewer ED visits/

hospitalizations, reduced school absenteeism, and quality-adjust-

ed life-years saved. Breathmobiles operated an average of 3.7 days 

per week, treating almost 600 unique patients per unit to achieve 

TABLE 2. Reimbursement Using 2015 Medi-Cal Fee Schedule

Patients Tested Using Allergy Skin Tests

Test Characteristics Reimbursement Rate Billed

Number of initial visits 35 (× $82.70/visit) $2894.50

Number of follow-up visits 137 (× $52.70/visit) $7219.90

Number of allergy testsa 34 (× $43.70/visit) $1485.80

Number of spirometry tests 148 (× $24.60) $3640.80

Total per year $15,241

Total per patient per yearb $435.50

Patients Tested Using In Vitro Allergy Tests

Test Characteristics Reimbursement rate Billed

Number of initial visits 81 (× $82.70/visit) $6698.70 

Number of follow-up visits 292 (× $52.70/visit) $15,388.40 

Number of allergy testsa 81 (× $131.10/visit) $10,619.10 

Number of spirometry tests 333 (× $24.60) $8191.80 

Total per year  $40,957.50

Total per patient per yearb $505.70

aTwenty-three allergens were tested per patient.
bEighty-one patients were treated.
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these benchmark outcomes. In our study, we were not able to 

perform such an extensive cost analysis because we only had data 

on actual cost to deliver care at 1 of the clinical sites, the MFI clinic, 

and not the HUMC clinic. However, based upon 2015 reimburse-

ment rates for California Medi-Cal, there was a significant ROI in 

the context of reduced ED visits and hospitalizations (Table 3).

In this study, the cost of care for patients with asthma for a 

period of 1 year included reimbursements for allergy testing using 

skin and in vitro allergy testing (Table 2). Both modalities have 

similar sensitivity and specificity.2 The cost per patient tested with 

skin testing was slightly lower than similar ones using in vitro 

tests. Medi-Cal reimbursement rates for allergy skin testing were 

lower compared with payments for in vitro allergy tests.18 It must 

be noted, however, that reimbursement rates for both skin prick 

tests and in vitro allergy tests can vary significantly, depending on 

the payer. In states such as New Jersey and Illinois, Medicaid pay-

ments for skin prick tests and in vitro allergy tests are reimbursed at 

similar rates.19,20 In other states, such as North Dakota, and Montana, 

Medicaid payments for skin prick testing ($9.28 and $6.50, respec-

tively) are reimbursed at higher rates compared with in vitro allergy 

testing ($6.53 and $3.94, respectively).21,22 In systems operating with 

capitated laboratory services arrangements, in vitro allergy testing 

is customarily included in the per-patient per-month fee, making 

use of these tests more cost-effective than skin testing, which may 

require additional payments. 

Finally, due to shortage of asthma specialists to perform skin 

testing, use of in vitro allergy tests may be necessary in population-

level primary care-focused asthma disease management strategies. 

These limitations are particularly applicable to Medicaid benefi-

ciaries and underserved communities.

The Breathmobile/PADMAP system provides excellent disease 

management and significant ROI. However, it must operate on a 

large scale with a full-time dedicated staff to achieve these goals. 

Smaller health systems lacking large numbers of patients could 

not afford such large-scale programs. Utilizing existing staff, our 

system achieved similar health outcomes at current reimburse-

ment levels with the flexibility of being deployed on a smaller 

scale of 1 half day per week. 

The Breathmobile is a mobile specialty clinic in which routine 

care is brought to  neighborhood schools during school hours, mak-

ing it more convenient for patients to keep their appointments. As 

appointment adherence is associated with greater asthma control, 

it follows that the mobile units will have better outcomes compared 

with a fixed clinic in which patients must be excused from school 

for the appointment. The results of this study, however, showed 

that a fixed clinic achieved similar asthma control compared with 

the more convenient mobile clinic. 

NHLBI EPR-3 asthma guidelines recommend allergy testing for 

inhalant allergens in patients with persistent asthma as a basis for 

allergen identification and avoidance education.1,2 Breathmobile/

PADMAP predominantly utilized skin testing; however, our clinic 

used both skin testing and in vitro-specific IgE testing.23 There 

was no difference in the ability to control asthma among patients 

who received skin testing versus those who had in vitro testing. 

The flexibility of using a diagnostic test not restricted to allergy 

specialists aided in delivering patient-specific allergen control 

measures as indicated by the NHLBI EPR-3 asthma guidelines.24

Limitations

The results of this study must be interpreted with caution. Our 

asthma clinic was set up with direct input from, and collabora-

tion with, a well-established and successful disease management 

program. Further, there were ongoing consultations and clini-

cal decision making guidance from asthma specialists. Systems 

without such supervision may not achieve similar results. The 

stationary clinic enrolled patients for a shorter timeframe before 

outcomes analyses were performed compared with 6 years of 

reported Breathmobile/PADMAP program data.5 Patients are likely 

more compliant during their initial engagement; therefore achiev-

ing better disease control initially, before gradually losing control 

in the ensuing years, may be an important contributing factor. Our 

patient census was lower, which enabled more personalized treat-

ment and education per patient. We had a slightly lower operating 

cost per half day of operation compared with the Breathmobile sys-

tem. However, the HUMC clinic only operated 1 half day per week 

TABLE 3. Return-on-Investment Analysis to Manage 116 
Patients With Asthma in HUMC/MFI Clinica

Total number of patients seen/year N = 116

Percent reduction in ED visits 40%

Percent reduction in 
hospitalizations/year

22%

Cost per ED visit $923

Cost per hospitalizations/year $2765

Number of ED visits reduced 46

Cost saved in ED visits/year
$42,458  

(46 visits × $923/visit)

Cost saved in hospitalizations/year
$60,830  

(22 hospitalizations × 
$2765/hospitalization)

Total cost saved in ED visits/
hospitalizations/year

$103,288

ROI
$62,330  

($103,288 – $40,958)b

ROI per patient
$537  

($62,330 / 116 patients)

ED indicates emergency department; HUMC/MFI, Harbor-UCLA Medical 
Center/Harbor Medical Foundation Institute; ROI, return on investment.
aTotal length of study was 1 year.
bCost saved = total cost saved per year for 116 patients – cost to treat 116 
patients/year
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compared with the 5 full days of the Breathmobiles. It is unknown 

whether operating costs would increase to become commensurate 

with those of the Breathmobiles if our asthma clinic was expanded 

in terms of treatment hours.

In regard to patient outcomes, patients served as their own 

historical controls (for improvements in asthma control and 

healthcare utilization). We did not follow a control cohort as this 

was a real-world clinical treatment study. Regression to the mean 

is a significant problem with this research design, and may have 

had a significant impact on our results, making them less likely to 

generalize to other populations. Finally, there may be confounding 

variables in our analysis, specifically, time-to-achieve control, as 

we did not control for previous asthma utilization and adherence.

CONCLUSIONS
A large-scale, successful mobile asthma disease management sys-

tem can be adapted to a stationary multi-specialty clinic system on 

a sustainable part-time basis and achieve similar asthma-related 

health outcomes. n
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