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INTRODUCTION
Asthma is the leading cause of chronic disease in 

the pediatric population in the United States, 
affecting over 6 million children and 8% of 
the population.1 It accounts for over $82 
billion per year in costs associated with 
health care utilization.2 Children from 
minority ethnicities and living in poverty 
have higher prevalence rates of asthma 

and suffer from significant disparities with 
increased morbidity and mortality than age-

matched white children.3,4 In San Diego County, 
asthma-related emergency department (ED) visits 

are 5 times higher for black children (109.6 per 10,000) 
and 2 times higher for Hispanic (44.7 per 100,000) chil-
dren than for white children (20.9 per 10,000).5 The com-
plex social and environmental factors that shape these 
health disparities are referred to as the social determinants 
of health (SDH) and powerfully impact chronic conditions 
like asthma.6 Low-income housing disproportionately 
exposes children to multiple indoor allergens and outdoor 
pollutants that can exacerbate asthma symptoms.7,8 Poor 
children are also exposed to higher levels of family tur-
moil, violence, separation, instability, and chaotic house-
hold conditions.9

Severe asthma in children is defined as persistent 
uncontrolled asthma despite maximal therapy. This term 
comprises asthma-mimicking conditions, asthma that 
is difficult to treat because of comorbidities, improper 
inhaler technique or poor therapeutic adherence, and other 
environmental factors, and true severe therapy-resistant 
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asthma, as defined by the latest European Respiratory 
Society/American Thoracic Society definition.10

Dedicated severe asthma programs have shown efficacy 
in reducing asthma burden in the literature.11 Successful 
asthma programs, including the Community Asthma 
Initiative in Boston12 target high-risk patients, provide 
education and home environment assessment, and coor-
dinate community, public health, and social services.13

The Severe Asthma Clinic (SAC) at Rady Children’s 
Hospital in San Diego began in 2015 intending to pro-
vide coordinated care to children with severe asthma 
and reduce health disparities. Although the SAC sees all 
patients with severe asthma, patients with Medicaid or 
California Covered Services insurance predominate, 74% 
(Table  1). These insurance programs are available to 
low-income children and funded at the federal and state 
level, respectively. Although multidisciplinary clinics and 
home visiting programs have demonstrated success in the 
past, they have infrequently screened SDH.14 In this novel 
observational retrospective analysis, we aimed to deter-
mine whether a dedicated severe asthma service in combi-
nation with a home visiting program that screened SDH 
would lead to a decrease in asthma-related ED visits and 
hospitalization days in this specific pediatric population.

METHODS
Inclusion criteria to SAC included children age 2–18 with 
2 or more ED visits or hospitalizations in the previous 6 
months due to an asthma-related episode as the primary 
diagnosis. Patients meeting these criteria are referred 
from Rady inpatient hospitalists and specialist physi-
cians within the Allergy/Immunology and Pulmonology 
divisions. A multidisciplinary team, including allergy/
immunology, pulmonology, clinical pharmacy, respi-
ratory therapy, and nurse case management, sees each 
SAC patient. The visits focus on confirmation of diag-
nosis, evaluation of comorbidities, and optimization of 

medication and adherence. Patients have follow-up vis-
its in SAC every 3 months; about 4 visits annually. The 
no-show rate for the SAC clinic is 15%.

With funding from the California Department of Public 
Health (CDPH), a subset of SAC patients on Rady capi-
tated Medi-Cal plans also had an asthma home visit soon 
after their first SAC visit. This home visit was scheduled 
with Rady bilingual community health workers (CHWs) 
as part of the Community Approach to Severe Asthma 
(CASA) program. CDPH and Rady physicians, social 
workers, and nurses trained the CHWs on how to interact 
with families and perform asthma home visits. The CASA 
program is shaped on principles of the social-ecological 
model. This model emphasizes several layers of influence, 
including individual, interpersonal, organizational, com-
munity, and local public policy that can affect asthma 
management and outcomes for patients.

The program employs several quality improvement strat-
egies to optimize success. The team, composed of CHWs, a 
social worker, a program coordinator, and a physician, took 
a Kaizen approach by holding a weekly meeting focused 
on making improvements to help decrease asthma-related 
events for our patient population.15 This team approach 
was chosen due to the various skills of team members. At 
the onset, the team invited community stakeholders to dis-
cuss how to best provide resources to families in the San 
Diego community with Rady Children’s Hospital Asthma 
Forum in November 2016. The team then performed vital 
informant interviews with different asthma programs 
throughout the United States, including Alameda Asthma 
Start,16 the Respira Sano project in Imperial Valley,17 the 
Yes We Can Urban Asthma Partnership,18 and the Boston 
Home Asthma Visit Collaborative19 to help shape this pro-
gram and evaluation metrics.

Like these programs, the main goal was to evaluate 
asthma control in the patient population by demonstrat-
ing a reduction in ED visits and hospitalizations. These 
programs are all informed by the National Asthma 
Education and Prevention Program guidelines that rec-
ommend environmental trigger reduction in patients 
with asthma to improve asthma control.20 The team 
then developed the process map integrating the CASA 
program with the SAC with this input (Fig. 1). After ini-
tiating the program, the team performed regular Plan-Do-
Study-Act cycles to ensure coordination between the SAC, 
CASA program, and each patient was optimized. Lastly, 
the recognition of CASA team members occurred at the 
annual Rady Children’s Hospital Research Symposium. 
This symposium also allowed for constructive feedback 
regarding the CASA program.

At the home visit, CHWs conduct a walk-through 
environmental assessment for asthma triggers developed 
from Boston Asthma Home Visit Collaborative19 and, 
with assistance from the CDPH, provided CDPH recipes 
for simple cleaning solutions. Furthermore, the CHWs 
reinforce clinician SAC instructions, including medica-
tion changes, inhaler technique, and home environment 

Table 1.  Basic Demographics of SAC Patients

Overall
(n = 74)

Age at first visit 9.50 (4.49)
Race/ethnicity  
  Asian 3 (4.1%)
  Black 14 (18.9%)
  Hispanic 41 (55.4%)
  Other 3 (4.1%)
  White 13 (17.6%)
Insurance type  
  CCS 8 (10.8%)
  Commercial 17 (23.0%)
  Medi-Cal 47 (63.5%)
  Military 2 (2.7%)
Baseline ED visit 2.97 (2.91)
Baseline hospitalization days 3.15 (3.86)
SAC baseline demographics. Age, baseline ED, and hospitalization days reported 
as mean (SD). Race/ethnicity and insurance type reported as count (percentage). 
Commercial Plans include Blue Cross, Blue Shield, Kaiser, Scripps, and United. 
CCS include supplemental state insurance plan for chronic illnesses.
CCS, California Covered Services.
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recommendations such as obtaining dust mite encase-
ments or mold abatement. They set behavioral/environ-
mental change goals based on the social cognitive theory, 
which suggests that creating an environment conducive to 
change makes adopting positive behaviors easier. Lastly, 
they facilitate an opt-in link with 211-San Diego (211) 
to screen for SDH. The CHWs called families to remind 
them about upcoming SAC appointments and related 
patient concerns to the SAC.

The local nonprofit organization, 211, provides access 
to 6,000 community, health, social, and disaster services 
in San Diego. They developed a specific risk assessment 
tool for this project with 14 SDH domains based on 
Healthy People 2020 Strategies.21 The 211 service pro-
vided resources based on risk assessment responses and 

follow-up with families by phone to monitor the reduc-
tion in risk throughout 12 months. They also provided 
monthly reports on referrals to the CASA program 
allowing further follow-up and coordination with the 
SAC physicians in follow-up clinic visits. As the goal was 
improving patient outcomes, the University of California, 
San Diego Institutional Review Board determined this 
project to be a quality improvement project and waived 
the requirement for Institutional Review Board approval.

RESULTS
The SAC saw 86 patients from 2017 to 2019. At the time 
of submission, 10 patients had not followed up for 1 year 
postintervention data collection, and 2 had moved out of 

Fig. 1.  Patients with 2 or more ED visits in the previous 6 months and/or 2 or more hospitalizations in the last year are recruited to the 
SAC from the ED, ICU, and inpatient settings. A subset of patients on capitated insurance plans seen in SAC has an asthma home 
visit in the CASA program. ICU indicates intensive care unit; MD, physician; RN, registered nurse; RT, respiratory therapist.
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state (2.3% lost to follow-up), leaving 74 patients with 
12 months of pre-/postintervention data to analyze from 
Rady’s electronic medical record system for a primary 
diagnosis of asthma-related events. A paired t test was 
used to analyze the change in the number of visits pre- 
and postintervention. McNemar test was used to analyze 
the change in the number of patients who had visits pre- 
and postintervention. A cutoff of 2 visits was used to cre-
ate binary variables. All patients had poorly controlled 
asthma (by ERP Asthma guidelines)20 and were on inhaled 
corticosteroids before their first SAC visit. Nested within 
the SAC were 12 (16%) patients who had a home visit as 
part of the CASA home visit program. The patients were 
primarily Hispanic (55%) and black children (19%) with 
Medi-Cal (Medicaid) and California Covered Services 
insurance (74%) (Table  1). Significant reductions were 
seen in patients who had 2 or more ED visits in both the 
SAC (pre: 54, post: 13, 75% reduction, P < 0.001) and 
the nested CASA program (pre: 11, post: 1, 90% reduc-
tion, P = 0.002). The SAC population showed significant 
reductions in patients with 2 or more hospitalization days 
(pre: 45, post: 12, 73% reduction, P < 0.001). The CASA 
program demonstrated a decreasing trend (pre: 6, post: 2, 
77% reduction, P = 0.125). The results are summarized 
in Figure 2A.

A P-chart was created to visually describe what percent 
of patients had ED visits (Fig. 2B) and/or hospitalization 
(Fig. 2C) each month before and after the program start 
for the SAC and nested CASA group. Three-sigma lim-
its were used to calculate upper and lower control limits 
(Fig.  2B, C). Generally, a higher percentage of patients 
had ED visits and hospitalizations in the 2 to 3 months 
before the intervention. The percentage of patients who 
had ED visits and hospitalizations after the intervention 
remained low for 12 months postintervention.

The 211 health navigators provided a comprehensive 
assessment of unmet social, behavioral, and health needs. 
Of the 12 participants contacted by the 211 staff, 88 SDH-
related needs divided into different domains were identi-
fied utilizing the telephone questionnaire risk assessment 
tool. Responders indicated the “Basic Needs” domain 
(food, shelter, and utilities) as the most common need 
(37%), with “utilities” most commonly being identified in 
the group (Table S1, Supplemental Digital Content, which 
shows 211 needs assessment for CASA participants. Social 
Determinants of Health domains are divided into a first 
and second level in the first and second columns, respec-
tively. Taxonomy of resources provided are identified in 
the third column. Number of participants with the specific 
taxonomic resources provided are identified in the forth 
column, http://links.lww.com/PQ9/A215).

DISCUSSION
Pediatric patients seen at the SAC demonstrated a signif-
icant decrease in ED visits and hospitalizations. A multi-
disciplinary approach allows for the coordination of the 

expertise needed to manage the complexities of severe 
pediatric asthma.22,23 In a subset of patients in the CASA 
program who had a CHW asthma home visit and a 211 
referral to manage their asthma further and address SDH 
issues, respectively, decreases in hospitalization days were 
demonstrated. Although the sample size is small, these find-
ings are consistent with the literature that show decreased 
healthcare utilization (ED visits and hospitalizations) with 
CHW asthma home visit programs.2,11,12 CHW asthma 
home visit programs provide asthma self-management 
support with less time and access limitations than in the 
clinic setting and are increasingly being utilized in asthma 
management.12 Data from our P-chart analysis showed a 
higher percentage of ED visits and hospitalization days in 
the 2 to 3 months before the intervention suggesting that 
recruiting patients soon after an ED visit or hospitaliza-
tion may increase participation in the intervention. We 
also demonstrated that our intervention had a sustained 
effect over the 12 months postintervention.

By beginning to assess SDH with the 211 partnership, 
the CASA program was able to identify other barriers to 
care, including transportation, stable housing, and access 
to healthy food. Based on their assessment results, the 
211 health navigators established a care plan, including a 
direct link to services. This plan included helping families 
access housing lists, filling out applications, and following 
the progress of applications with various agencies (Table 
S1, Supplemental Digital Content, which shows 211 needs 
assessment for CASA participants. Social Determinants of 
Health domains are divided into a first and second level 
in the first and second columns, respectively. Taxonomy 
of resources provided are identified in the third column. 
Number of participants with the specific taxonomic 
resources provided are identified in the forth column, 
http://links.lww.com/PQ9/A215).

The findings in this report are subject to several lim-
itations. First, this evaluation was not a randomized con-
trolled trial, so the team cannot account for a placebo 
effect or regression to the mean. The contributions of indi-
vidual components of the program to outcomes were not 
evaluated. The team is planning a randomized controlled 
trial based on results to address this limitation. Also, the 
administrative data may not include all patients outside 
of Rady’s network for emergency care. However, Rady’s 
electronic medical record does capture encounter level 
data with other institutions, which limits this possibility. 
Lastly, the small sample size potentially limits the inter-
pretation of the results. Similar findings in a replicated 
but larger sample size would be even more compelling.

CONCLUSIONS
Based on thorough research, this SAC is thought to be the 
first subspecialty multidisciplinary pediatric asthma clinic 
to actively screen SDH domains, and the findings indi-
cate a multidisciplinary approach to asthma with a home 
visit and screening of SDH will help decrease healthcare 

http://links.lww.com/PQ9/A215
http://links.lww.com/PQ9/A215
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Fig. 2.  Comparison of healthcare utilization before and after intervention. A, Pre- and postchanges in ED visits (2 or more) and 
hospitalization days (2 or more) of subjects in SAC (N = 74) and the subset who participated in the CASA program (N = 12). Both 
pre- and postrecord contains each patient’s visits/hospitalization days for 12 months. B, P-chart of pre- and postintervention 
changes in the percentage of subjects in SAC and the CASA program who had ED visits over the 12 months before and after the 
intervention. C, P-chart of pre- and postintervention changes in the percentage of subjects in SAC and the CASA program who 
had hospitalization days over the 12 months before and after the intervention.
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utilization in a pediatric population with severe asthma. 
Future research of this approach at Rady Children’s 
Hospital has begun and will be elucidating if similar find-
ings are confirmed as the program is scaled up.
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