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ORIGINAL ARTICLE

Does Pre-hospital Telephone Communication with a Clinician Result
in More Appropriate Medication Administration by Parents during

Childhood Asthma Exacerbations?

A.C. Garro, M.D., M.P.H.,1,∗ D. Fearon, M.D., M.A.,1 D. Koinis-Mitchell, Ph.D.,2 and E.L. McQuaid, Ph.D.2

1Division of Pediatric Emergency Medicine, Rhode Island Hospital and Alpert Medical School at Brown University,
Providence, Rhode Island, USA

2Department of Psychiatry and Human Behavior, Bradley/Hasbro Research Center, Alpert Medical School at Brown University,
Providence, Rhode Island, USA

Background. The National Heart, Lung and Blood Institute asthma guidelines recommend that parents communicate with a clinician during
childhood asthma exacerbations when symptoms worsen or do not improve with initial therapy. This study tested the hypothesis that commu-
nication by parents with a clinician before an Emergency Department visit was associated with more appropriate medication administration for
children with asthma exacerbations. Methods. This was a retrospective cohort study using data gathered from parents of children presenting
with an asthma exacerbation to the emergency department. The communicating cohort included parents who communicated by telephone with a
clinician during the exacerbation and the non-communicating cohort included parents who did not. Multivariate logistic regression models were
used to test three hypotheses; communication with a clinician is associated with (1) administration of short-acting β-agonists (SABAs), (2) in-
creased dosing frequency of SABAs, and (3) administration of an oral corticosteroid. Results. A total of 199 subjects were enrolled, with 104
(52.3%) in the communicating and 95 (47.7%) in the non-communicating cohort. There was an association between communication and provider
practice type, with children who received routine care from a private practice provider more likely to communicate with the clinician than chil-
dren in hospital-based clinics or community health centers (Adjusted OR 1.9, 95% CI 1.0–3.7). Impoverished children and children insured by
Medicaid were less likely to communicate with a clinician (controlling for provider type). Parents who communicated with a clinician were
more likely to administer a SABA (adjusted OR 3.6, 95% CI 1.3–9.4) and an oral corticosteroid (adjusted OR 3.3, 95% CI 1.3–8.4) but were
not more likely to administer a SABA with increased dosing frequency (adjusted OR 0.9, 95% CI 0.5–1.6). Conclusions. Parents of children
with asthma exacerbations who communicated with clinicians were more likely to administer SABAs and an oral corticosteroid before bringing
their child to an emergency department. Frequency of SABA dosing was not associated with communication. Clinicians providing telephone ad-
vice to parents need to provide explicit instructions about medication administration, emphasizing the frequency with which SABAs should be
administered.

Keywords Asthma; pediatrics; pre-hospital communication; pharmacotherapy

Introduction
Asthma affects over 7 million children in the U.S. and

is a frequent cause of unscheduled medical visits (1). The
National Heart, Lung and Blood Institute (NHLBI) asthma
guidelines outline appropriate management strategies to be
used in the home setting (2), but consistent implementation
of these guidelines is challenging for many families (3–6).

“Yellow zone” exacerbations occur when children have
the potential for clinical deterioration if interventions are not
implemented. Four of five children in a primary care setting
may experience this type of exacerbation in a given 3-month
period (7). As pointed out in a systematic review of treatment
for yellow zone exacerbations, there is an advantage to early
and aggressive pharmacotherapy (8). Communication with a
clinician can help guide asthma management by parents, in-
cluding appropriate administration of short-acting β-agonist
(SABA), administration of an oral corticosteroid (OCS) if

∗Corresponding author: A.C. Garro, Pediatric Emergency Medicine,
Rhode Island Hospital, 71 Vassar Avenue, Providence, RI 02906; E-mail:
agarro@cox.net

available, and referral to appropriate medical providers when
exacerbations fail to improve or worsen. Although this com-
munication should result in more appropriate medication ad-
ministration by parents, to our knowledge this association
has never been examined.

In this study, we collected data during the asthma
exacerbation, when parents’ recall of the actions performed
was most salient. This allowed for detailed questions about
recent events, reducing potential recall bias. Our hypotheses
were that communication with a clinician during the asthma
exacerbation would be associated with (1) rates of SABA
administration, (2) increased frequency of SABA dosing,
and (3) rates of OCS administration. Our goal was to
validate the importance of communication with clinicians as
recommended in asthma guidelines and to clarify telephone
guidance for parents.

Methods and Materials
This was a cross-sectional study using a convenience sam-

ple of parents of asthmatic children 1 to 12 years of age who
presented to a pediatric emergency department (ED) with an
exacerbation. Children were considered to have asthma if
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CHILDHOOD ASTHMA EXACERBATIONS? 917

the caregiver had been told by a clinician that the child had
asthma and the child had been treated before for reversible
wheezing episodes. Children were considered to have an
acute exacerbation if they had wheezing in conjunction with
any of the following objective findings: tachypnea, hypoxia,
retractions, or use of accessory muscles. The upper age of 12
years has been used previously for identifying children who
depend on adults for asthma care (9).

Participants were identified by a research assistant in the
ED based on presenting reports in Medhost (Medhost Inc.,
Addison TX 2007), a real-time computerized patient log.
Parents of the children were approached during the ED visit
to determine study eligibility. Participants were excluded if
the caregiver had previously participated in the study, if the
caregiver did not speak English, if the child had serious co-
morbid illness, if participants came to the ED immediately at
the start of the exacerbation, or if participants were instructed
to come immediately to the ED during initial communica-
tion with their clinician. If eligible, informed consent was
obtained.

Data collection was performed using a paper-based 47-
item survey read to the respondents face-to-face with answers
recorded by a research assistant. The survey was divided
into three major sections. The first section collected detailed
descriptions of actions that had been performed by fami-
lies during the asthma exacerbation. The second section was
used to determine asthma severity and recent health care uti-
lization. The third section gathered demographic data about
the child including socioeconomic status (SES), primary care
provider, and family characteristics. This survey was an orig-
inal instrument designed for this research project under the
guidance of survey methodology experts at Brown Univer-
sity. Items were derived empirically, and the instrument was
piloted with children with asthma in the appropriate age
range. Based on the initial responses and feedback about the
items, content was edited where necessary before use in the
research study. Research assistants collecting data were not
aware of any study hypotheses. This study was approved by
the Institutional Review Board of the participating hospital.

Based on caregiver responses, participants were divided
into one of two cohorts. The communicating cohort con-
sisted of parents who communicated by telephone with a
clinician during the child’s asthma exacerbation, and the
non-communicating cohort consisted of parents who did not.
Three parental actions were examined. The first was whether
the parent administered a SABA to the child before coming
to the ED. The second action was frequency of SABA dosing.
This variable was dichotomous with a positive classification
meeting all of the following criteria: (1) the child was admin-
istered an appropriate SABA; (2) the child was administered
a SABA within the 4 hours preceding ED arrival; and (3) for
exacerbations greater than 4 hours long, the child was ad-
ministered a SABA at least every 4 hours. The third outcome
was OCS administration before bringing the child to the ED.

Data analysis was performed using STATA SE 10.0 (Stat-
aCorp LP, College Station, TX, 2007). In the univariate anal-
yses, categorical variables were compared using χ2 or anal-
ysis of variance (ANOVA). Continuous variables were com-
pared using Student’s t test. Statistical significance was set
at an alpha level of p < 0.05. Multivariate logistic regression
modeling was used to examine variables associated with

communicating versus non-communicating cohorts and to
compare the communicating and non-communicating co-
horts for the three parental actions. Independent variables
considered for inclusion in the regression models were the
child’s age and gender, asthma severity, length of exacerba-
tion in hours, clinician practice type, race, ethnicity, insur-
ance type, combined annual household income, number of
adult caregivers in the home, number of years the parent had
managed child’s asthma, and whether the parent had asthma
or other children with asthma. Asthma severity was rated
by a study clinician (AG), based on the 2007 NHLBI expert
panel report using symptoms and activity limitations in the
preceding 4 weeks (2). Primary doctor practice type included
four possible categories: private practice, community health
center, hospital-based clinic, and unable to identify a pri-
mary doctor. Income was ordinal with $20,000 incremental
categories for parent-reported annual combined household
income. Insurance type was categorized as no insurance,
Medicaid, or privately insured. Number of caregivers was
categorized as either one or multiple adults who assisted
care during the exacerbation.

Results
Over an 18-month period in 2006 and 2007, 240 partic-

ipants were approached for enrollment, of whom 37 were
ineligible (22 non-English speaking; 5 parents came imme-
diately to the ED at the start of the exacerbation; 5 parents
told to come immediately to the ED when they communicated
with the clinician; 3 participated in the study previously; and
2 children had comorbid illness). Four of the eligible subjects
refused participation, resulting in 199 enrolled participants
(response rate 98%). Of these participants, 104 (52.3%) com-
municated with a clinician and 95 (47.7%) did not. Demo-
graphic characteristics of participants by cohort are presented
in Table 1, and clinical characteristics in Table 2.

In the univariate analysis, participants in the communi-
cating cohort were more likely to be white, have private
insurance, higher income, a private physician, and less years
of experience managing their child’s asthma. Multivariate

Table 1.—Demographic characteristics of participants by cohort.

Communicating cohort
(n = 104)

Non-communicating
cohort (n = 95) p value

Mean age (SD) 4.7 (3.3) 5.4 (3.4) 0.16
Gender (% male) 56.7% 69.5% 0.06
Race/Ethnicity 0.002

Non-Latino White 47.1% 29.5%
Black 12.5% 29.5%
Latino 24.0% 33.7%
Asian 9.6% 6.3%
Other 6.7% 1.0%

Insurance Type 0.005
Private 48.1% 28.7%
Medicaid 51.9% 71.3%
None 0 0

Income 0.004
<$20,000 21.0% 47.3%
$20,001–$40,000 35.0% 27.5%
$40,001–$60,000 12.0% 6.6%
$60,001–$80,000 9.0% 8.8%
$80,001–$100,000 10.0% 3.3%
>$100,000 13.0% 6.6%

More than one 69.2% 61.7% 0.26
caregiver at home
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Table 2.—characteristics of participants by cohort.

Communicating
cohort (n = 104)

Non-communicating
cohort (n = 95) p value

Asthma Severity 0.11
Intermittent 43.3% 35.8%
Mild persistent 28.9% 45.3%
Moderate persistent 21.2% 14.7%
Severe persistent 6.7% 4.2%

Length of Exacerbation 0.13
<4 hours 3.9% 8.4%
4–12 hours 30.8% 34.7%
12–24 hours 26.9% 32.6%
>24 hours 38.5% 24.2%

Primary Clinician Practice
Type

0.003

Private practice 67.3% 44.2%
Community health Center 12.5% 16.8%
Hospital-based clinic 19.2% 34.7%
Caregiver unable to
Identify

1.0% 4.2%

Mean # of years experience
managing child’s asthma
(SD)

2.6 (2.6) 3.6 (3.2) 0.027

Caregiver has asthma or other
children with asthma

49.0% 56.1% 0.27

logistic regression was used to model the likelihood of com-
munication based on demographic and clinical characteris-
tics. Insurance was used as a marker of SES in the regression
model because of significant collinearity between income
and insurance type (Spearman’s P = 0.68). In a multivariate
logistic regression model, only provider practice type and
insurance were associated with the likelihood of commu-
nication. The likelihood of communicating with a clinician
was higher for private practice settings (adjusted odds ra-
tio (AOR) 1.9, 95% confidence interval (CI) 1.0–3.7) when
compared with community health centers and hospital-based
clinics. There was no statistically significant difference for
communication rates between community health centers and
hospital-based clinics. Families with private insurance were
more likely to communicate with a clinician (AOR 1.9, 95%
CI 1.0–3.6) than families insured by Medicaid.

Multivariate regression analysis was used to examine three
parental actions: administration of a SABA, frequency of
SABA administration, and administration of an OCS (see
Table 3). Parents who communicated with a clinician were
more likely to administer a SABA (AOR 3.6, 95% CI 1.3–
9.4). In the regression model for SABA administration, in-
creasing number of years of experience were more likely
to be associated with SABA administration (AOR 1.3/yr,

95% CI 1.0–1.6). Parents who communicated with a clini-
cian were not more likely to have administered a SABA with
increased dosing frequency (AOR 0.9, 95% CI 0.5–1.6). In
the regression model for frequency of SABA dosing, hav-
ing private insurance was associated with increasing odds
of appropriate dosing frequency (AOR 1.9, 95% CI 1.0–3.5).
Parents who communicated with a clinician were more likely
to administer an OCS (AOR 3.3, 95% CI 1.3–8.4). In the re-
gression model for OCS administration, increasing number
of years of experience managing the child’s asthma (AOR
1.2/yr, 95% CI 1.0–1.4) and having private insurance (AOR
5.0, 95% CI 2.2–11.7) were associated with higher rates of
OCS administration.

All study participants reported having a SABA at home,
14% used a written asthma plan, and 31.1% reported having
access to an OCS at home. In a separate analysis, we com-
pared the association between calling a clinician and home
administration of OCS for parents who reported having an
OCS readily available in the home. OCS administration oc-
curred in 27 of 40 (67.5%) of these households when parents
communicated with a clinician, and 9 of 22 (40.9%) when
they did not (p = 0.04).

Discussion
This study examined the hypothesis that communication

by parents with a clinician is associated with more appro-
priate medication administration for children who present
to the ED with asthma exacerbations. This communication
is included in published asthma guidelines (2), but the ef-
fectiveness of this communication has not been rigorously
examined. Our data provide support for the notion that com-
munication with a clinician results in improved medication
administration by parents, as demonstrated by higher rates
of SABA and OCS administration. This study also identifies
an area for improved communication in instructing parents
about appropriate frequencies of SABA administration.

Administration of medications early during an asthma ex-
acerbation has been demonstrated to improve short-term out-
comes (10–13). Children in both cohorts had high rates of
SABA use; however, there was a higher administration rate
for families who communicated with their clinician. There
are two possible explanations for this finding. The first ex-
planation is that clinicians instructed parents to administer
SABAs during the communication. The other explanation
is that parents who are more likely to communicate with a

Table 3.—Comparison of medication administration between communicating and non-communicating cohorts.

Communicating
cohort (n = 104)

Non-communicating
cohort (n = 95)

Adjusted or
of med. admin.

for communicating
cohort (95% CI) Modifiers (AOR, 95% CI)

Administered SABA 96 75 3.6
(1.3–9.4)

Years of experience managing
child’s asthma (AOR 1.3/yr,
95% CI 1.0 – 1.6)

Increased frequency of
SABA administration

45 40 0.9
(0.5–1.6)

Private insurance (AOR 1.9,
95% CI 1.0 – 3.5)

Administered OCS 27 9 3.3
(1.3–8.4)

Years of experience managing
child’s asthma (AOR 1.2/yr,
95% CI 1.0 – 1.4)

Private insurance (AOR 5.0,
95% CI 2.2 – 11.7)
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clinician are also more likely to administer these medications.
This is not supported by our findings, as more experienced
parents in this study were less likely to communicate with a
clinician, but more likely to administer SABAs.

Despite the improvements noted in SABA administration,
parents in both cohorts administered doses relatively infre-
quently. To assess frequency of dosing we used a definition
of no more than 4 hours between SABA doses, based on
the NHLBI asthma guideline recommendations for a good
response to initial therapy (2). We consider this a conser-
vative definition, as it is likely that many of the children in
our study probably required even more frequent therapy for
inadequate initial responses. Despite this conservative defi-
nition, 55.3% of participants did not administer SABAs with
adequate frequency. Communicating with a clinician did not
result in improved administration rates. This failure to convey
the importance of increased frequency of SABA administra-
tion is even more concerning when coupled with the fact that
few families had a written asthma plan at home. Encourag-
ing more frequent use of SABAs should clearly be a goal of
clinicians providing telephone guidance. Potential barriers to
frequent SABA administration include lack of understanding
about expected side effects of SABAs and parental concerns
that adverse effects of medication outweigh the benefits (14).

Parental administration of OCS is controversial. In theory,
administration of OCS in the home setting would result in
better short-term outcomes, as studies have demonstrated
the benefit of this medication (11, 12). In addition, there
is evidence that delayed medication administration results
in lower efficacy as an exacerbation progresses (15, 16).
Despite this, the only randomized control trial of parent-
administered OCS failed to demonstrate improvement using
this technique (17). Nevertheless, the recommendations for
parent-administered OCS have been included in published
asthma guidelines (2, 18). This study demonstrated that pre-
hospital use of OCS was more than three times as likely in
children who communicated with a clinician. When limited
to parents who had OCS available in the home, rates of OCS
administration remained higher when parents communicated
with a clinician.

Modeling of variables associated with the likelihood of
communicating with a clinician identified two risk factors for
lower communication rates: routine care in non-private prac-
tice settings and lower SES. The difference in communica-
tion rates by provider type was not explained by SES. Lower
communication rates in hospital-based clinics and commu-
nity health centers may be attributed to difficulty contacting
a clinician by telephone or a lack of parental knowledge that
clinicians in these practices are available for telephone ad-
vice. There is evidence that children who receive routine care
in hospital-based clinics and community health centers are
more likely to use EDs routinely for exacerbations (19, 20),
suggesting they may perceive a visit to the ED as a substi-
tute for communication with clinicians in the setting where
they routinely receive care. There is also evidence that lack
of continuity of care results in children seeking sick care in
a venue other than where they obtain routine medical ser-
vices (21). In community health centers and hospital-based
clinics, this continuity of care may not be as consistent as in
private practice settings (21), resulting in lower likelihood of
attempted communication by participating patients.

Likelihood of communicating with a clinician before pre-
senting to the ED was also associated with socioeconomic
status, as indicated by insurance type and income. Poverty
was strongly associated with lower rates of communication,
with nearly half of the non-communicating cohort impov-
erished, as compared to only 21% of the communicating
cohort. Insurance type was also associated with communica-
tion, with Medicaid participation associated with lower rates
of communication. This association was not explained by
differential access-to-care as provider type remained an in-
dependent predictor of communication when SES variables
were controlled. The SES variables were more likely charac-
teristic of the urban population that disproportionately uses
EDs for medical care. We did not collect data to test this
hypothesis, but previous research has demonstrated that in
urban populations, families often report the usual source of
care for their child’s asthma as the ED (22, 23).

Limitations
This was a single site study at an urban ED, and as a result

findings may not be applicable to other locales or health care
settings. Despite this, the population included represents a
high-risk asthma population and can be applied to similar
urban environments in the catchment area of a tertiary care
children’s hospital.

Because data collection occurred in the ED, we were un-
able to collect data on children who had an asthma exac-
erbation that was successfully treated at home. Therefore,
we could not include children who improved with home in-
terventions, and our data may over-represent children who
received less appropriate pharmacotherapy at home. It is
not clear whether the “missed” children would be more or
less likely to communicate with a clinician. Additionally, al-
though our survey was empirically derived and pilot-tested,
it was not subject to extensive evaluation of its psychometric
properties.

Owing to financial constraints, this study was limited to
English-speaking families and therefore excluded an impor-
tant group of families encountered in urban settings. The
findings of this study cannot be applied to the non-English
speaking population, as cultural differences as well as bar-
riers to accessing care may result in different patterns of
communication with clinicians. Data for this population will
be collected in future planned studies at our institution.

Conclusions
Parents who communicate with clinicians are more likely

to administer a SABA and an OCS in the home before bring-
ing their child to an ED. Communication was not associ-
ated with increased frequency of SABA dosing. This study
supports published asthma guidelines that recommend early
communication with clinicians during a childhood asthma
exacerbation. In certain settings, particularly hospital-based
clinics and community health centers, steps must be taken to
facilitate and encourage this communication. In addition, the
evidence suggests that the clinicians providing this commu-
nication should emphasize the frequency with which SABAs
should be administered by parents.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
U
p
p
s
a
l
a
 
U
n
i
v
e
r
s
i
t
y
 
L
i
b
r
a
r
y
]
 
A
t
:
 
1
1
:
1
0
 
9
 
N
o
v
e
m
b
e
r
 
2
0
0
9



920 A. C. GARRO ET AL.

Declaration of interest
The authors report no conflicts of interest. The authors

alone are responsible for the content and writing of the paper.

References
1. Akinbami L. The state of childhood asthma, United States, 1980–2005.

Adv Data 2006:1–24.
2. Expert Panel Report 3 (EPR-3): Guidelines for the Diagnosis and Man-

agement of Asthma-Summary Report 2007. J Allergy Clin Immunol 2007;
120:S94–138.

3. Leickly FE, Wade SL, Crain E, Kruszon-Moran D, Wright EC, Evans R,
3rd. Self-reported adherence, management behavior, and barriers to care
after an emergency department visit by inner city children with asthma.
Pediatrics 1998; 101:E8.

4. Reeves MJ, Bohm SR, Korzeniewski SJ, Brown MD. Asthma care and
management before an emergency department visit in children in west-
ern Michigan: How well does care adhere to guidelines? Pediatrics 2006;
117:S118–126.

5. Scarfone RJ, Zorc JJ, Capraro GA. Patient self-management of acute
asthma: Adherence to national guidelines a decade later. Pediatrics 2001;
108:1332–1338.

6. Warman KL, Silver EJ, McCourt MP, Stein RE. How does home manage-
ment of asthma exacerbations by parents of inner-city children differ from
NHLBI guideline recommendations? National Heart, Lung, and Blood In-
stitute. Pediatrics 1999; 103:422–427.

7. Dinakar C, Van Osdol TJ, Wible K. How frequent are asthma exacerbations
in a pediatric primary care setting and do written asthma action plans help
in their management? J Asthma 2004; 41:807–812.

8. Dinakar C, Reddy M. The yellow zone in asthma treatment: Is it a gray
zone? Ann Allergy Asthma Immunol 2004; 92:7–16; quiz 16–17, 79.

9. Chan KS, Keeler E, Schonlau M, Rosen M, Mangione-Smith R. How
do ethnicity and primary language spoken at home affect management
practices and outcomes in children and adolescents with asthma? Arch
Pediatr Adolesc Med 2005; 159:283–289.

10. Harris JB, Weinberger MM, Nassif E, Smith G, Milavetz G, Stillerman A.
Early intervention with short courses of prednisone to prevent progression of
asthma in ambulatory patients incompletely responsive to bronchodilators.
J Pediatr 1987; 110:627–633.

11. Rowe BH, Spooner C, Ducharme FM, Bretzlaff JA, Bota GW. Early emer-
gency department treatment of acute asthma with systemic corticosteroids.
Cochrane Database Syst Rev 2001:CD002178.

12. Rubin BK, Marcushamer S, Priel I, App EM. Emergency management of
the child with asthma. Pediatr Pulmonol 1990; 8:45–57.

13. Rachelefsky G. Treating exacerbations of asthma in children: The role of
systemic corticosteroids. Pediatrics 2003; 112:382–397.

14. Peterson-Sweeney K, McMullen A, Yoos HL, Kitzman H. Parental percep-
tions of their child’s asthma: Management and medication use. J Pediatr
Health Care 2003; 17:118–125.

15. Smith SR, Strunk RC. Acute asthma in the pediatric emergency department.
Pediatr Clin North Am 1999; 46:1145–1165.

16. Streetman DD, Bhatt-Mehta V, Johnson CE. Management of acute, severe
asthma in children. Ann Pharmacother 2002; 36:1249–1260.

17. Grant CC, Duggan AK, DeAngelis C. Independent parental administra-
tion of prednisone in acute asthma: A double-blind, placebo-controlled,
crossover study. Pediatrics 1995; 96:224–229.

18. British Guideline on the Management of Asthma. Thorax 2008; 63 Suppl
4:iv1–121.

19. Halfon N, Newacheck PW. Childhood asthma and poverty:Differential im-
pacts and utilization of health services. Pediatrics 1993; 91:56–61.

20. Mansour ME, Lanphear BP, DeWitt TG. Barriers to asthma care in urban
children: Parent perspectives. Pediatrics 2000; 106:512–519.

21. St Peter RF, Newacheck PW, Halfon N. Access to care for poor children.
Separate and unequal? JAMA 1992; 267:2760–2764.

22. Dinkevich EI, Cunningham SJ, Crain EF. Parental perceptions of access to
care and quality of care for inner-city children with asthma. J Asthma 1998;
35:63–71.

23. Davidson AE, Klein DE, Settipane GA, Alario AJ. Access to care among
children visiting the emergency room with acute exacerbations of asthma.
Ann Allergy 1994; 72:469–473.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
U
p
p
s
a
l
a
 
U
n
i
v
e
r
s
i
t
y
 
L
i
b
r
a
r
y
]
 
A
t
:
 
1
1
:
1
0
 
9
 
N
o
v
e
m
b
e
r
 
2
0
0
9


