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Abstract

Objectives: Rates of preventive asthma care after an asthma emergency department (ED) visit
are low among inner-city children. The objective of this study was to test the efficacy of a
clinician and caregiver feedback intervention (INT) on improving preventive asthma care
following an asthma ED visit compared to an attention control group (CON). Methods: Children
with persistent asthma and recent asthma ED visits (N=300) were enrolled and randomized
into a feedback intervention or an attention control group and followed for 12 months.
All children received nurse visits. Data were obtained from interviews, child salivary cotinine
levels and pharmacy records. Standard t-test, chi-square and multiple logistic regression tests
were used to test for differences between the groups for reporting greater than or equal to two
primary care provider (PCP) preventive care visits for asthma over 12 months. Results: Children
were primarily male, young (3-5 years), African American and Medicaid insured. Mean ED visits
over 12 months was high (2.29 visits). No difference by group was noted for attending two or
more PCP visits/12 months or having an asthma action plan (AAP). Children having an AAP at
baseline were almost twice as likely to attend two or more PCP visits over 12 months while
controlling for asthma control, group status, child age and number of asthma ED visits.
Conclusions: A clinician and caregiver feedback intervention was unsuccessful in increasing
asthma preventive care compared to an attention control group. Further research is needed to
develop interventions to effectively prevent morbidity in high risk inner-city children with
frequent ED utilization.
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Introduction is the low rate of preventive asthma follow-up with a primary
care provider/physician (PCP) for children with frequent ED
asthma visits [8,12-14]. Lack of appropriate preventive
asthma care results in under-treatment of persistent or
uncontrolled asthma [15] and subsequent increased morbidity
and mortality [9].

Several strategies focused on enhancing communication
with the child’s PCP have been associated with improved
preventive asthma care in inner-city children. Timely com-
munication with a child’s PCP via a letter of child asthma
health information, including asthma control level and
recommendations for guideline-based care, resulted in a
significant decrease in ED visits but not in symptom days for
inner-city children with moderate to severe asthma [16].

Asthma is a chronic inflammatory airway disease affecting
7.1 million U.S. children and is the number one cause of
pediatric emergency department (ED) visits [1-4]. The
cornerstone of treatment for persistent asthma is inhaled
corticosteroids (ICS) [5]. When ICS medications are
prescribed and used properly, they can prevent acute exacer-
bations and maintain asthma control [6-8]. Yet, less than 50%
of inner-city children with asthma receive or use recom-
mended anti-inflammatory preventive medications [9—11].
One major reason for poor anti-inflammatory medication use
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Prompting PCPs about asthma severity with guideline-based
recommendations yielded increased discussion of asthma
prevention, increased use of AAPs and increased rate of
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initiating or stepping up preventive asthma medications in low
income children [16,17]. However, few interventions have
concurrently targeted both the PCP and caregiver to improve
access to preventive asthma care by providing information
about the child’s level of asthma control, medication use and
environmental exposures, such as second hand smoke (SHS).
The objective of this study was to test the efficacy of a
clinician and caregiver feedback intervention on increasing
the rate of preventive asthma visits after an asthma ED visit
compared to an attention control group (CON) in inner-city
children with asthma.

Methods

This was a prospective randomized controlled trial that was
approved by the Johns Hopkins University Medical Institution
and the University of Maryland Medical Institutional Review
Boards. Children were recruited from two urban pediatric
hospital EDs in Baltimore, Maryland, using attendance
records. Contact information was obtained for children with
recent ED asthma visits using a HIPAA waiver, and a letter
was sent to families requesting permission to recruit partici-
pants. Families who did not return the letter or call to opt out
of recruitment were contacted. Between December 2008 and
January 2010, 300 children aged three to ten years with
physician diagnosed persistent asthma [5] who reported
controller medication use or had two or more ED asthma
visits over the past 12 months were enrolled along with their
caregivers. After written informed caregiver consent was
obtained and child verbal assent (age>8 years) completed,
children were randomly assigned using random-number
generation and stratified by child age (3-5 versus 6-10
years) to the feedback intervention (INT) or attention control
(CON) group via opaque sealed envelopes viewed by the
study coordinator. Children were excluded if they had other
respiratory conditions that could interfere with asthma
outcomes, such as cystic fibrosis or bronchopulmonary
dysplasia. All study personnel, excluding the study coordin-
ator and nurse interventionists, were blinded to group
assignment. All child participants were followed over
12 months using face-to-face interview questionnaires, phar-
macy fill data and child salivary cotinine levels as a
biomarker for second hand smoke (SHS) exposure.

Description of the interventions

All enrolled children received three nurse visits by a specially
trained community health nurse over 4 months with a
different location of one of the visits for the INT group.
Children and caregivers assigned to the attention control
(CON) group received asthma education only during three
home visits, including the identification of asthma triggers,
medication device training, environmental control education
and the importance of controller medication use and
preventive asthma care. Caregivers of children assigned to
the CON received their child’s level of exposure to SHS
(cotinine concentration) and tips for implementing a total
home smoking ban [18], by mail at the end of the study.
For children in the INT group, the caregiver received
asthma education during two home visits including the same
topics as the CON group. Additionally during the home visits,
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the INT nurse reviewed the caregiver feedback letter that
explained the number of the child’s asthma medication fills
over the past 12 months, the child’s cotinine concentration,
and tips for implementing a total home smoking ban. For the
third INT nurse visit, the nurse joined the caregiver and child
at the PCP office for a preventive asthma care visit. During
the PCP visit, the nurse delivered a separate clinician
feedback letter to the PCP explaining the child’s report of
symptom days, inhaler technique, asthma medication fills and
cotinine concentration (Figure 1). In addition, the nurse
prompted the PCP to deliver a controller medication
prescription, address SHS exposure for children with any
exposure and sign a prepared AAP form. The PCP feedback
letter included (1) a summary of the child’s symptom
frequency, inhaler technique, asthma control and pharmacy
fill report, (2) the child’s cotinine level and (3) recommen-
dations for preventive care based on national asthma guide-
lines [5]. All feedback letters were developed and signed by a
pediatric allergist and a primary care pediatrician. After each
PCP visit, the nurse completed an intervention clinic checklist
recording (1) PCP review of feedback letter, (2) nurse
discussion of controller and rescue medication fills,
(3) nurse and parent discussion of cotinine level with PCP
and home smoking ban counseling and (4) PCP review of the
prepared AAP. Fidelity of the INT and CON interventions
were measured by review of manualized nurse visit forms [19]
during bi-weekly supervision with INT and CON nurses to
discuss issues that may have hindered delivery of the
intervention. Co-visits with nurses by senior nurse investiga-
tors occurred during 10% of visits.

The Chronic Care Model (CCM) [20,21] served as the
conceptual framework for the feedback intervention. The
CCM is a primary care-based framework to improve care of
chronically ill patients and by definition is designed to foster
more productive interactions between prepared, proactive
primary care teams and well-informed, motivated patients
[20-22]. Our feedback intervention targeted four of the six
CCM elements associated with high-quality care: provider
decision support, clinical information systems, community
linkage and resources and caregiver self-management support
to improve interactions between PCP and caregiver. The
intervention was not designed to address the health care
organization or delivery system design elements of the CCM.

Measurement of variables
Health outcome measures

The primary outcome for this study was the number of
preventive asthma care visits with a PCP and the secondary
outcome was the number of ED visits over 12 months.
Caregivers reported the number of PCP visits for preventive
asthma care and ED visits for the past 6 months at every
6-month data point. A summary variable for the number of
PCP and ED visits was calculated at 12 months. Additional
health outcomes included asthma severity and control.
Asthma severity was based on the day and night time
symptom frequency over the past two weeks using national
asthma guidelines [5]. Asthma control categories (well
controlled, not well controlled or very poorly controlled)
were based on the number of symptom days and nights,
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Figure 1. Example of Clinician Feedback

Letter (Patient name anonymous).

J Asthma, 2014; 51(5): 498-507

John Wilkerson
DOB : 01/01/2000

Dr. Larson
1022 E. Allen St
Baltimore, MD 21200

Dear Dr. Larson,

Your patient, John Wilkerson, has enrolled in an asthma study that provides you with health information about

John. His asthma nurse collected the information during a home visit to assess his symptom frequency,
emergency room use and hospitalizations and to collect salivary cotinine for second hand smoke exposure. We
have also enclosed a summary of his pharmacy refills for the past 12 months. Based only on the data available
to the nurse here is a summary of his asthma health data from 12/20/10.

Parent and Nurse Report
Symptoms in the last 4 weeks: everyday symptoms, 4-10 nights/4 weeks woke up, no limited play

ED visits in last 6 months: 4 visits (last visit 12/2010)
Hospitalizations in last 6 months: 0
MDI Technique: OExcellent 0O Good MFair O Poor
Spacer use €Yes No
Asthma Control: O Well controlled

O Not well controlled

MVery poorly controlled

Pharmacy Report
Long term controller medication refills last 12 months: No controller medications

Quick relief medication refills last 12 months:  Albuterol MDI: 4 refills
Albuterol Neb solution: 1 refill
Prednisolone: 3 refills

You may want to consider:

1. Start inhaled corticosteroids or discuss adherence to controller medications if prescribed.
Encourage a total home smoking ban to be implemented in home.
Check inhaler technique and confirm use of spacer device.
Address potential environmental triggers and consider referral to asthma specialist.
Monitor John’s asthma symptoms every 1-2 months until well controlled.
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These suggestions are based on the National Asthma Education and Prevention Program 2007 guidelines at

http://www.nhlbi.nih.gov/guidelines/asthma/index.htm
If you have any questions about our recommendations or this study please feel free to call us.

The Pediatric Asthma Advocate Leader (PAAL) Study Team

Arlene Butz, RN, ScD 410-614-5963 Dr. Bollinger 410-706-2443
Principal Investigator-Nurse Pediatric Allergist

Smoke Exposure & Cotinine Levels
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0.0 ng/ml Exposure
No Exposure < 0.5 ng/ml Exposure
0.5 -2.0 ng/ml

Smoke Exposure

John’s cotinine level was 3.80_ ng/ml. This means that John was exposed to a high level of
Second hand cigarette smoke.
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rescue medication use, activity limitation and number of ED
visits and hospitalizations. The use of an AAP in the home
was assessed every 6 months.

Asthma medication use

Pharmacy dispensation records of asthma medications
dispensed over a year were obtained at baseline and at
12 months. Pharmacy records included the dispensing date,
product name, strength, dosage form and quantity dispensed.
Rescue medications were defined as short acting B-agonists
(SABA) and controller medications were defined as inhaled
corticosteroids (ICS), leukotriene modifiers (LTM), long
acting beta agonists (LABA) and mast cell stabilizers. Oral
corticosteroid (OCS) prescription fills were analyzed separ-
ately. As a proxy of appropriate controller medication use,
ratios of controller to total asthma medications were
calculated at the 12 month follow-up, i.e. the total number
of controller medication canisters or equivalents as the
numerator and the total number of controller and SABA
canisters or equivalents filled as the denominator [23]. Ratios
of 0.50 or higher have been associated with decreased asthma
morbidity and quality of life [23]. Caregiver report of
controller medication use was recorded at baseline and
12 months.

Second hand smoke exposure

Second hand smoke (SHS) is a known preventable environ-
mental trigger of asthma and airway inflammation and was
targeted in the INT protocol to motivate caregivers and PCPs
to reduce the child’s SHS exposure. Child saliva samples were
collected for cotinine analysis as a biomarker of SHS
exposure over the prior 24 h. Two small sorbettes with mini
sponges were placed under the child’s tongue, collected and
stored at —20°C. All samples were analyzed at Salimetrics
Laboratory, Johns Hopkins University, Baltimore, MD, using
enzyme Immunoassay (EIA) analysis. The lower limit of
cotinine sensitivity was 0.05ng/ml and average intra and
inter-assay coefficients of variation were less than 5.8 and
7.9%, respectively. A cotinine cutoff level of 1.0ng/ml was
used to define positive SHS exposure based on a comparable
sample of inner-city children with asthma [24,25].

Statistical analysis

Assuming 90% power for a two-sided test with an alpha of
0.05, we estimated a sample size of 120 per group
(total = 240) to detect a 0.18 absolute difference in proportion
of children with more than two PCP visits over 12 months
or the primary outcome (INT=0.70 versus CON =0.52).
We enrolled 300 children in order to detect the 0.18 difference
between the CON and INT groups and account for a 19%
attrition rate based on our prior follow-up rates [11]. Standard
frequencies, #-test and chi-square tests were used to confirm
balance between INT and CON groups for baseline demo-
graphic and health variables. The intention-to-treat analysis
included all of the randomly assigned study participants to
compare the number of PCP preventive asthma visits over
12 months, the primary outcome, by group status. PCP
preventive asthma visits were categorized as 0-1 visits
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(poor preventive asthma care) versus two or more Visits
(appropriate preventive care). The cutoff at two or more PCP
visits was based on national guideline recommendations for
asthma preventive care follow-up at 1-to-6-month intervals, or
a minimum of two visits per 12 months [5]. Symptom-free
days (SFDs) were calculated for the baseline and 12-month
time points by subtracting the number of days of asthma
symptoms over 2 weeks from 14 days. Several logistic
regression models were tested to predict two or more PCP
preventive asthma visits over 12 months, while adjusting for
group status (INT versus CON), child age, medication ratio,
asthma control and total ED visits over the 12-month follow-
up, and caregiver education, marital status, employment and
depressive symptoms. Because a subgroup of INT children
failed to complete the full intervention (not attend the PCP
visit with the INT nurse), a secondary analysis was conducted
across three groups: INT children who completed the full
intervention (INT-completers), INT children not completing
the PCP component of the intervention (INT-non-completers)
and controls (CON). Two-sided tests were used and p values
<0.05 were considered statistically significant. All analyses
were conducted using procedures in SAS Version 9.0
(SAS Institute Inc., Cary, NC) [26] and SPSS Version 20
(SPSS Inc., Chicago, IL) [27] software.

Results

Of the 1630 eligible children identified in the pediatric ED,
1081 (66%) had incorrect contact information based on ED
records (Figure 2). Out of the remaining 549 children, 300
(70%) eligible children were enrolled and randomized (CON:
n=148; INT: n=152). No difference was noted in child age,
gender, race/ethnicity, Medicaid insurance rate or zip code
between a subsample of non-enrollees randomly selected
from eligible children (n=103) versus enrolled children
(data not shown). At the 12-month follow-up, 274/300 (91%)
of children had complete interview, pharmacy fill and
cotinine data. As shown in Table 1, the children were
primarily male, African American, preschool aged and
Medicaid insured and the majority resided with a smoker
(59%). Caregivers were predominantly single, unemployed,
high school educated and were the primary household smoker
(59%). Prevalence of child SHS exposure was high (57%)
based on cotinine levels >1.0 ng/ml [24,25]. Treatment groups
did not differ at baseline by sociodemographic, health
characteristics, having an AAP, pharmacy fill rates or mean
cotinine levels.

Overall, delivery of the nurse interventions was high with
the majority of CON (88%) and INT (71%) families receiving
all three nurse visits, i.e. CON received three home visits and
INT received two home visits and one clinic co-visit. Multiple
nurse contacts (e.g. phone calls and attempted home visits)
were required to deliver the study protocol to both groups, but
the number of nurse contacts did not differ by INT or CON
group (Mean [SD] contacts: INT, 8.30 contacts [3.6]; CON,
7.59 contacts [4.3]; t=—1.57, p=0.12). Mean completed
nurse visits were significantly higher for the CON group
(Mean [SD] visits: CON, 2.76 [0.7]; INT, 2.59 [0.6]; ALL
children, 2.68 [0.68], t=2.186, p=0.03) (data not shown).
Despite efforts by INT nurses to reduce barriers to attending
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Number participant names
screened for eligibility
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Number of participants with
incorrect contact informatio
during ED visit

J

A

N=549

Number of Participants with
correct contact information

~N

J
hb[ Refused participation N=128

Reasons for Non-eligibility N=121
o Ineligible severity criteria N=78
e No diagnosis of asthma  N=20
e In eligible age range N=17
e Non-English speaking N=6

—

Number of Participants
consented and randomized

N=300

/

Randomized into Control

Randomized into PAAL
intervention
N=152

Unreachable

Group
N=148
A
Unreachable Control
for follow up Participants at 12 months
N=12 N=136 (92%)

R . for follow up
PAAL intervention

o N=13
Participants at 12 months Caregiver death
N=138 (91%) N=1

Figure 2. Recruitment and Retention flow diagram for 12-month follow-up.

PCP visits, a subset of INT children (n =44, 29%) did not
complete the scheduled PCP visit component of the inter-
vention, but did complete the two nurse home visits. All
children had a PCP on record for follow-up at the index
ED visit. Reasons for non-completion of the PCP visits
included caregiver stressful life events such as hospitalization
or death of a family member, difficulty scheduling PCP visits
due to conflicts with caregiver work schedule, child school
priorities and a lack of belief in preventive care by
caregiver. Anecdotal data from nurse logs also suggested
that mental health and substance abuse problems in the
family system may have contributed to the low PCP visit
completion rate. For those children attending the visit, PCP
actions during the visit recorded by the nurse in response to
the feedback intervention were moderately consistent. The
majority of PCPs: (1) reviewed the feedback letter (70%),
(2) discussed the child’s controller and rescue medication fill
rates with parent (68%), (3) discussed cotinine level with
parent (58%) and (4) reviewed completed AAPs (88%).
There was no association between the PCP discussing the

child’s cotinine level and a low cotinine level at 12 months
(<1.0 ng/ml; X?= 0.65, p=0.42). No adverse events occurred
in either group.

Impact of caregiver and PCP feedback intervention

Overall, most children in both groups remained very poorly
controlled (62%), continued with high ED use over the
12-month follow-up (mean: 2.29 ED visits over 12 months),
and experienced only 2-3 additional symptom free days
(SFDs) over the 12-month follow-up (Table 2). Most children
in the total group reported two or more PCP visits over the
follow-up (76%) and only 65% reported having an AAP in the
home. Comparison by group (CON versus INT) indicated no
differences in the level of asthma control, mean ED or PCP
visits or mean change in SFDs asthma morbidity, health care
utilization, cotinine level or having an AAP in the home over
the 12-month follow-up. Despite 88% of INT caregivers
reviewing an AAP with the child’s PCP, only 62% reported
having one in the home.

RIGHTS LI N Hiy



J Asthma Downloaded from informahealthcare.com by University of Liverpool on 10/31/14
For personal use only.

DOIL: 10.3109/02770903.2014.892608 Improving preventive care in high risk children with asthma 503

Table 1. Baseline sociodemographic and asthma health characteristics by intent-to-treat groups.

Control Intervention Overall
(N=148) N (%) (N=152) N (%) (N=300) N (%) Statistics
Child characteristics
Gender
Male 86 (58.1) 92 (60.5) 178 (59.3) X*=0.18,df=1, p=0.67
Female 62 (41.9) 60 (39.5) 122 (40.7)
Race/ethnicity (N =299)
African American 142 (96.6) 144 (94.7) 286 (95.7) X?=0.62, df =1, p=0.43
White/Hispanic/other 53.4) 8 (5.3) 13 (4.3)
Age
3-5 years 82 (55.4) 84 (55.3) 166 (55.3) X*=0.001, df=1, p=0.98
6-10 years 66 (44.6) 68 (44.7) 134 (44.7)
Type of medical insurance
Medicaid 137 (92.6) 138 (90.8) 275 (91.7) X*=1.12,df=2, p=0.57
Private/self-pay 11 (7.4) 14 (9.2) 24 (8.0)
Caregiver characteristics
Relationship to child
Birth mother 135 (91.8) 141 (92.8) 276 (92.3) X*=3.97,df=2, p=0.14
Birth father 7 (4.8) 2 (1.3) 9 (3.0
Other relative 5(@3.4) 9(5.9) 14 4.7)
Marital status
Single 108 (73.5) 102 (68.0) 210 (70.7) X*=1.07,df=2, p=0.58
Married 25 (17.0) 31 (20.7) 56 (18.9)
Divorced/widow/other 14 (9.5) 17 (11.3) 31 (10.4)
Education
<High School 46 (31.3) 43 (28.3) 89 (29.8) X>=1.40, df =2, p=0.50
High School grade 60 (40.8) 57 (37.5) 117 (39.1)
>High school (technical/college) 41 (27.9) 52 (34.2) 93 (31.1)
Employed
Yes 69 (47.6) 65 (43.3) 134 (45.4) X>=0.538, df=1, p=0.46
Poverty status of household at baseline®
Above Poverty level 7 (5.5) 15 (11.3) 22 (8.5) X?=3.82, df =2, p=0.15
At Poverty Level 15 (11.8) 10 (7.5) 25 (9.6)
Below Poverty Level 105 (82.7) 108 (81.2) 213 (81.9)
Number of household smokers
None 57 (38.5) 66 (43.4) 123 (41.0) X*=1.10, df =2, p=0.58
1 51 (34.5) 52 (34.2) 103 (34.3)
2 or more 40 (27.0) 34 (22.4) 74 (24.7)
Caregiver is smoker
Yes 52/91 (57.1) 52/86(60.5) 104/177 (58.8) X>=0.20, df =1, p=0.65
Asthma health characteristics
Asthma severity at baseline
Mild intermittent 9 (6.1) 6 (4.0) 15 (5.0) X>=455,df=3, p=0.21
Mild persistent 49 (33.3) 65 (43.0) 114 (38.3)
Moderate persistent 24 (16.3) 28 (18.5) 52 (17.4)
Severe persistent 65 (44.2) 52 (34.4) 117 (39.3)
Asthma control at baseline®
Not well controlled 9 (6.1) 11 (7.2) 20 (6.7) X*=0.16,df=1, p=0.69
Very poorly controlled 139 (93.9) 141 (92.8) 280 (93.3)
ED Visits last 6 months
Mean (SD) 3.22 (3.1) 3.25 (3.3) 3.23 (3.2) t=-0.074, p=0.94
Symptom-free days past 14 days®
Mean (SD) 6.28 (5.4) 7.22 (5.2) 6.76 (5.3) t=—1.53,p=0.13
Symptom-free nights past 14 days®
Mean (SD) 6.91 (5.7) 7.86 (5.5) 7.39 (5.6) t=—146,p=0.16
Asthma action plan in home
Yes 53 (36.8) 50 (33.8) 103 (35.3) X*=0.29,df=1, p=0.59
Cotinine level
Mean (SD) 2.68(3.2) 2.80 (3.8) 2.74 (3.5) t=-0.28, p=0.78
>1.0 (positive) 85 (59.0) 80 (54.8) 165 (56.9) X>=0.53,df=1, p=0.47

(continued)
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Table 1. Continued

Control Intervention Overall
(N=148) N (%) (N=152) N (%) (N=300) N (%) Statistics
N (SD) N (SD) N (SD)
Pharmacy fills past (12 months prior to baseline)
ICS fills prior 12 months 1.80 (2.1) 1.59 (2.0) 1.68 (2.1) t=0.73, p=0.39
SABA fills prior12 months 3.07 (2.9) 2.94 (3.1) 3.00 (3.0) t=0.13, p=0.72
Leukotriene Modifier fills prior 12 months 1.02 (2.0) 0.89 (1.6) 0.95 (1.8) t=0.30, p=0.58
ICS/LABA combination fills at 12 months 0.14 (0.7) 0.18 (0.7) 0.16 (0.7) t=0.16, p=0.69
OCS fills prior 12 months 1.59 (1.5) 1.41 (1.5) 1.49 (1.5) t=0.86, p=0.35
Medication Ratio 0.31 (0.2) 0.30 (0.2) 0.30 (0.2) t=0.49, p=0.62

“Above poverty level =200% of poverty level, At poverty level = 100% of poverty level, Below poverty level =less than 100% poverty level.
"No participants classified with <“Well Controlled’” at baseline.
“Number of days reported over 2 weeks (range 0-14).

Table 2. Asthma morbidity, health care utilization and medication use at 12 months by group.

Overall
(N=274) N (%)

Intervention
(N=138) N (%)

Control

(N=136) N (%) Statistics

Asthma morbidity and health care utilization outcomes
Symptom Free Days past 14 days®

Mean (SD) 9.74 (4.8) 9.15 (5.2) 9.44 (5.0) t=0.97, p=0.34
Change in Symptom Free Days from baseline to 12 months®
Mean (SD) +3.51 (7.0) +2.15 (6.8) +2.83 (6.9) t=1.62, p=0.11
Symptom free nights past 14 days*
Mean (SD) 10.01 (5.2) 10.49 (4.7) 10.25 (4.9) t=-0.81, p=0.42
Asthma Control
Well controlled 21 (15.4) 18 (13.1) 39 (14.3) X*=0.80, df =2, p=0.67
Not well controlled 30 (22.1) 36 (26.3) 66 (24.2)
Very poorly controlled 85 (62.5) 83 (60.6) 168 (61.5)
Total ED visits over 12 months
Mean (SD) 2.24 (2.7) 2.34 (2.7) 2.29 (2.7) t=-0.28, p=0.78
Total Hospitalizations over 12 months
Mean (SD) 0.45 (0.9) 0.35 (1.0) 0.40 (1.0) t=0.82, p=0.42
Number of PCP visits over 12 months
01 visit 35 (26.7) 29 (21.5) 64 (24.1) X*=1.00, df=1, p=0.32
2 or more visits 96 (73.3) 106 (78.5) 202 (75.9)
Cotinine exposure
>1.0 (positive) 78 (58.2) 77 (56.6) 155 (57.4) X>=0.07,df=1, p=0.79
Asthma action plan in the home (YES) 91 (66.9) 86 (62.3) 177 (64.6) X*=0.63,df =1, p=0.43
Medication use
Controller medicine use (Parent report)
Yes 119 (86.9) 119 (86.9) 238 (86.9) X*=0.10, df=1, p=0.76
Mean (SD) Mean (SD) Mean (SD) Statistics
Pharmacy fills
ICS fills at 12 months 3.55 (3.5) 3.39 (3.9) 3.46 (3.7) t=0.35,p=0.73
Mean change in ICS fills from baseline to 12 months 1.92 (2.9) 1.76 (2.9) 1.83 (2.9) t=0.44, p=0.66
SABA fills at 12 months 597 (5.2) 6.09 (5.5) 6.03 (5.4) t=-0.18, p=0.85
Mean change in SABA fills from baseline to 12 months 3.00 (3.7) 3.07 (3.5) 3.04 (3.6) t=-0.15, p=0.88
Leukotriene modifier (LTM) fills at 12 months 2.94 (4.4) 2.39 (4.0) 2.66 (4.2) t=1.19, p=0.28
Mean change in LTM fills from baseline to 12 months 1.88 (4.8) 1.50 (4.1) 1.67 (4.4) t=0.68, p=0.49
OCS fills at 12 months 2.64 (2.4) 2.28 (2.5) 245 (2.4) t=121,p=0.23
Medication ratio 0.38 (0.2) 0.36 (0.2) 0.37 (0.2) t=0.52, p=0.60

“Number of days reported over 2 weeks (range 0-14).

Mean ICS and LTM fills over 12 months remained low at
3.46 (SD 3.7) and 2.66 (SD 4.2), respectively, for all children
indicating intermittent use. There were no differences in
ICS or LTM fills by group at 12 months. Alternatively,
rescue medication use was high for all children with mean
SABA fills at 6.0 fills and oral corticosteroid fills at 2.45

fills over 12 months. There were no difference in SABA or
oral corticosteroid fills by group. Use of ICS and long acting
beta agonist combination medications were low for all
children at 13%.

Several multivariate logistic regression models were tested
to predict two or more PCP asthma preventive care visits over
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Table 3. Logistic regression model for predicting 2 or more PCP visits for preventive asthma care over 12 months.

Model 1

Variables B Standard error Wald OR (95% CI) P
Child age

6-10 versus 3-5 years (Reference = 3-5 years) -0.39 0.30 1.57 0.69 (0.38,1.24) 0.21
Asthma control at 12 months

Not well controlled versus well controlled 0.71 0.47 2.22 2.03 (0.80, 5.13) 0.14

Very poorly controlled versus well controlled (Reference = Well controlled) 0.42 0.42 1.02 1.53 (0.67, 3.49) 0.31
Total ED visits over follow-up

2 or more versus 01 visits (Reference =0-1 ED visits) 0.62 0.32 3.69 1.85 (0.99, 3.47) 0.06
Treatment group

INT versus CON (Reference = Control) 0.28 0.30 0.89 1.33 (0.74, 2.39) 0.35
Asthma action plan in home at baseline

Yes (Reference = No) 0.67 0.33 3.98 1.95 (1.01, 3.74) 0.05

Hosmer-Lemeshow test

8.93, df =8, p=0.35

12 months. In the final regression model, children having an
AAP at baseline were almost two times more likely to attend
two or more primary care asthma preventive care visits over
12 months while controlling for treatment group, child age,
asthma control level and number of ED visits over 12 months
(Table 3). Attending two or more ED visits over the
12 months trended toward predicting two or more primary
care asthma preventive care visits over 12 months.
Intervention status was not significantly associated with
attending two or more primary care asthma preventive care
visits over 12 months. The model indicated goodness of fit
(Hosmer-Lemeshow p=0.35). Prior models including
predictors of caregiver employment, marital status and
cotinine levels were not statistically significant for predicting
two or more primary care asthma preventive care visits.

To further understand the lack of significance in the
number of PCP visits for asthma over 12 months by group,
a secondary analysis was conducted to compare INT
non-completers separately from the total INT group to
examine attending two or more PCP asthma preventive
visits over 12 months, i.e. guideline-based preventive care.
Children were categorized as (1) INT-completers, (2) INT
non-completers (no nurse facilitated PCP visit) and (3) the
CON group. Significantly more INT-completers attended
two or more PCP asthma preventive care visits over the
12 month follow-up compared to INT-non-completers and the
CON group (INT-Completers: 84.8%, CON: 73.3%,
INT-Non-Completers: 61.1%; X?>=9.14, df=2, p=0.01).
Comparison of the CON group with each INT sub-group
revealed that significantly more INT-completers attended
two or more PCP preventive asthma visits than the CON
group (p=0.04) but there was no difference in attending
two or more PCP visits between the CON and the INT
non-completers (p =0.16).

Discussion

In this select population of high risk young, inner-city
children with asthma, a complex clinician and caregiver
feedback intervention delivered by community nurses did not
increase preventive asthma care visits as compared to an
attention control group. Although this intensive feedback
intervention provided timely delivery of individualized

clinical data and specific recommendations for both care-
givers and clinicians to promote more productive interactions
with well-informed caregivers, it was not successful in
increasing preventive asthma care visits when compared to
an attention control group also receiving home nurse visits.
Similarly, control children reported a comparable increase in
receipt of a written AAP as the INT group. This suggests that
the control group caregivers may have benefited from three
nurse home visits that provided asthma education and
increased self-management support for their child’s asthma,
as noted in prior home-visiting programs [28]. Anecdotally,
the nurses in our study reported that families in both groups
were highly receptive to home visits and a strong relationship
of trust, open communication and shared decision making
developed between caregiver and nurse over two-three visits.
Interestingly, almost all intervention children who did not
attend the protocol required PCP visit (e.g. the intervention
non-completers), did complete the required nurse home visits.
Reaching this sub-group of children who are at highest risk
for low rates of preventive asthma care, may require that
services be delivered directly to them and their caregivers in
the context of their homes.

It is important to note, however, that while children in both
groups improved clinically, they continued to suffer from
significant asthma morbidity, with the majority remaining
poorly controlled at follow-up. For some families, preventive
health care is not prioritized, and/or barriers to preventive care
are difficult to overcome even with support [29]. Other reasons
for intervention ineffectiveness may include our enrollment of
young children with frequent ED utilization, known to be at
very high risk for asthma morbidity. Further, there are many
complex steps required for a child to receive appropriate
guideline-based asthma care [30], and not all were addressed in
this program.

High SHS exposure was detected in over half of children
(59%) and was not reduced after the 12-month intervention,
nor did exposure differ by group. This rate of SHS exposure is
comparable to a hospital-based sample of low income
children with asthma [31], but slightly lower than the 68%
reported in community based screening of urban children with
asthma [24]. Given that SHS exposure in children with asthma
has been associated with increased risk for development and
severity of asthma [32] and chronic airway inflammation [33],
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this high rate of SHS exposure may have contributed to the
continued high rate of poor asthma control at 12 months.
While feedback regarding the child’s cotinine level was
presented to the caregiver and the PCP, the intervention did
not include specific caregiver smoking cessation counseling
beyond referral to quit lines and free smoking cessation
classes. Alternately, caregiver misconception of the ubiqui-
tous penetration of SHS in their home and/or residing in
multiunit dwellings may have prohibited reducing cotinine
levels some children assigned to the intervention [34].
A subset of children assigned to the intervention group
(INT) failed to complete the protocol by not attending the
scheduled PCP follow-up visit. This group likely represents
the highest risk children for whom preventive care is difficult
to implement. Non-completers were characterized as older
children (6-10 years old) and less likely to have an AAP at
baseline or attend two or more PCP visits over the 12-month
follow-up, resulting in potential risk for unscheduled office
visits, hospitalization and ED visits. Older children may be
less likely than younger children to attend a PCP visit due to
competing school obligations. Further, caregivers of older
children may allow the child to self-manage their asthma and
be less attentive to an older child’s recurrent symptoms [18].

Notably, children having an AAP at baseline were almost
two times more likely to have two or more PCP visits over
12 months, which is consistent with prior data indicating that
having an AAP in the home is associated with substantially
higher medical follow-up in children after asthma ED visit
[35]. It is concerning that 88% of the INT caregivers discussed
the AAP during their PCP visit per the nurse record, yet only
62% of INT caregivers reported having an AAP in the home.
This discrepancy suggests either lack of awareness and/or
appreciation of an AAP in the home. The presence of an AAP
in the home indicates a prior connection to preventive asthma
care, however it may not necessarily equate to delivery of
preventive actions by a clinician. In a group of Medicaid
insured urban children with persistent asthma who attended a
pediatric visit, receipt of preventive care was low; only 19% of
caregivers reported that their child received a preventive
medication action such as a prescription for a new or step up
in controller medication therapy [15]. Yet, children who
received an AAP and a prescription for a controller medica-
tion in the ED had a substantially higher medical follow-up
after an asthma ED visit [35].

The Chronic Care Model [20,21] advocates fostering more
productive interactions between prepared, proactive primary
care teams and well-informed, motivated patients [20-22].
This intervention targeted clinician decision support by
providing timely asthma health information and recommen-
dations to the clinician, prompting the clinician to prescribe a
controller medication and promoting caregiver self-manage-
ment with the goal of improving interactions between the
clinician and caregiver. However, we did not anticipate the
level of non-adherence to follow-up care with the clinician in
a subset of families. To increase the likelihood of optimal
asthma preventive care visits, more targeted and individua-
lized interventions may be necessary to engage caregivers
who have substantial barriers to primary care. Our experience
with inner-city low-income caregivers suggests that screening
and intervening on caregiver major life stressors, that may
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impede the delivery of care, are perhaps a critical precursor to
establishing productive interactions among primary care
teams and informed and motivated caregivers.

There are several limitations to be considered with this
study. Use of an AAP and controller medication may be
overestimated based on caregiver self-report. However,
agreement between caregiver report and medical record for
AAPs and preventive medication actions was high (77% and
85%, respectively) [15]. While we compared an intensive
clinician- and home-based nurse intervention with an atten-
tion control group who also received home visits, we did not
compare the intervention to a usual care group. The original
study was designed to test the efficacy of a multifaceted
intervention and to determine if the intervention was more
efficacious than a less intensive intervention in increasing
preventive asthma care and reducing morbidity in high-risk
children. The study was not designed as a comparative
effectiveness study of usual asthma care. Although we
obtained pharmacy records regarding the number of prescrip-
tions dispensed over 12 months, we are unable to determine
actual medication use. However, prescription records have
been shown to be a reliable source of drug exposure [36].
Finally, generalizability is limited in that we purposely
recruited children with more severe or uncontrolled asthma
in order to maximize our ability to detect a difference in
preventive visits.

Conclusion

In summary, an intensive clinician and caregiver feedback
intervention that included home and nurse facilitated follow-
up PCP visits was no more successful than a home-based
nurse asthma education intervention in improving the number
of preventive asthma care visits for inner-city children with
persistent asthma. More targeted interventions for caregivers
of high-risk children with asthma, delivered in the clinic or in
the context of their home, may be necessary to prevent
morbidity and increase preventive asthma care for these
children.
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