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Periodic Use of Inhaled Steroids
in Children With Mild Persistent Asthma:
What Are Pediatricians Recommending?

Gregory S. Sawicki, MD, MPH,1 Lauren Smith, MD, MPH,4

Barbara Bokhour, PhD,5,6 Charlene Gay, BA,2 Katherine H. Hohman, MPH,2

Alison A. Galbraith, MD, MPH,2 and Tracy A. Lieu, MD, MPH1-3

pediatrician adherence to national asthma guide-
lines.4,5 Lack of agreement was the factor most
highly associated with nonadherence to recommen-
dations for daily ICS.4

Several years have elapsed since these studies,
and important changes in the management of pedi-
atric asthma have occurred. A new class of asthma
controller medications, leukotriene modifiers (LM),
has become available. The use of controller medica-
tions for patients with persistent asthma has also
become a standard measure of quality of care in
pediatrics.6 However, underuse of ICS by patients
continues despite recent surveys in which clinicians
reported prescribing inhaled steroids to 80% of
asthma patients7 and not usually using LM as first-
line therapy for persistent asthma.8 The factors lead-
ing to ICS underuse remain poorly understood.

Additionally, a recent randomized trial found that
symptom-based, periodic ICS therapy was effective
in a selected group of adults with mild persistent
asthma,9 and a recent interactive poll of physicians
demonstrated disagreement in the recommendations

Introduction

National asthma treatment guidelines recommend the
daily use of inhaled corticosteroids (ICS) as first-line
controller therapy for all children with persistent
asthma.1 Despite these recommendations, underuse
of ICS among children with asthma is common.2,3

Studies published in 2000 and 2001 found gaps in

Although asthma treatment guidelines recommend
daily inhaled corticosteroid (ICS) use for all persistent
asthma, pediatricians may recommend alternative
treatment plans for children with mild persistent dis-
ease. The authors administered a survey of pediatricians
to describe prescribing patterns for mild persistent
asthma. More than 99% of providers agreed that peri-
odic ICS could be effective for some asthma patients.
Overall, 129/251 providers (51%) reported prescribing
daily ICS to most patients with mild persistent asthma,
whereas 78 (31%) reported recommending periodic

ICS for most such patients. Providers with patient pop-
ulations ≥ 25% black were significantly less likely to
report prescribing daily ICS (odds ratio, 0.3; 95% con-
fidence interval, 0.2-0.6) for mild persistent asthma.
Further research is needed on the effectiveness of peri-
odic ICS use for children with mild persistent asthma
and on underlying reasons for differing provider prac-
tice patterns.
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for treatment of mild persistent asthma in adults.10

In children, anecdotal reports suggest that some
pediatricians recommend periodic or symptom-
based ICS use instead of daily ICS use for some
children with persistent asthma. In addition, the
newly revised National Heart, Lung, and Blood
Institute asthma guidelines state that daily treat-
ment only during specific periods of risk may be
considered for some children.1

The purpose of this study was to provide an
understanding of how primary care pediatric clini-
cians are prescribing ICS and LM for children with
mild persistent asthma and of what drives decisions
to prescribe these medications. Our aims were to (1)
describe providers’ beliefs and self-reported patterns
of prescribing regarding ICS and LM to treat mild
persistent asthma and (2) identify provider charac-
teristics associated with not routinely prescribing
daily year-round ICS for children with mild persist-
ent asthma.

Methods

This study was conducted as part of the Parent
Asthma Communication Experiences (PACE) proj-
ect, a study of children with persistent asthma in 2
populations in eastern Massachusetts: Neighborhood
Health Plan, a Medicaid-predominant health plan;
and Harvard Vanguard Medical Associates, a multi-
specialty provider group. Children aged 2 to 12 years
were identified as having probable persistent asthma
if they met any of the following criteria (used by the
Health Employer Data Information Set) based on
their computerized health care use and medication
data during a 12-month period: (1) at least 4 asthma
medication dispensing events, (2) at least 1 emer-
gency department visit or hospitalization for asthma,
or (3) at least 4 ambulatory visits with asthma as a
principal diagnosis.6 We surveyed all nonspecialist
physicians and advanced practice clinicians who were
either named in a separate survey of parents of chil-
dren in the PACE project or identified through com-
puterized data as either the child’s primary care
provider or asthma care provider. Those providers
who did not see general pediatric outpatients at least
8 hours a week were excluded.

We developed a 28-item self-administered survey
using cognitive pretesting with a convenience sample
of 10 pediatricians. We mailed the survey in

November 2005, enclosed a $20 gift certificate, and
sent 2 additional waves of surveys to initial non-
responders. The study protocol was approved by the
institutional review board of Harvard Pilgrim Health
Care. The survey asked respondents to report on
their prescribing pattern for patients with mild per-
sistent asthma by estimating the percentage of these
patients to whom they prescribe daily year-round
ICS, ICS seasonally or for short periods, or LM
using 5 categories, 0% to 25%, 26% to 49%, 50%,
51% to 75%, or 76% to 100%. Providers were asked
to estimate what percentage of their patients on
daily ICS were adherent to at least 80% of recom-
mended doses, and providers’ estimation of adher-
ence was considered high if providers estimated that
≥ 50% of their patients took at least 80% of their rec-
ommended doses. Respondents were asked whether
more than 25% of their patient population was
black, Hispanic, Medicaid-insured, or low English
proficiency. Providers were also asked their type of
practice setting, year of graduation from medical or
professional school, and race/ethnicity.

The primary outcomes were the providers’ self-
reported patterns of prescribing ICS or LM for mild
persistent asthma. Initially, providers were categorized
as prescribing daily ICS or LM to either <50% or ≥ 50%
of patients. Within the group prescribing daily ICS to
<50% of patients, we further dichotomized responses
based on the self-report of prescribing seasonal or
periodic ICS to <50% or ≥ 50% of patients. Bivariate
associations between prescribing practices and
provider or patient population variables were evalu-
ated using χ2 tests. Multivariate logistic regression was
used to identify independent predictors of prescribing
practices. Analyses were conducted in SAS, version
9.1 (SAS Institute, Cary, North Carolina).

Results

A total of 251 of the 344 eligible providers com-
pleted the survey (response rate, 73%). The survey
participants had diverse practice types and patient
populations (Table 1). Almost all respondents
(250/251) agreed with the statement that ICS could
be effective for some patients with asthma when used
seasonally or for short periods of time such as weeks
or months. A total of 129 respondents (51%) said
that they prescribed daily, year round ICS to ≥ 50%
of patients with mild persistent asthma (Table 2).
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Seventy-eight respondents (31%) reported that they
prescribed periodic ICS to ≥ 50% of patients with
mild persistent asthma. The remainder of respon-
dents (18%) reported prescribing neither daily nor
periodic ICS for ≥ 50% of patients with mild per-
sistent asthma.

Overall, only 38 (15%) providers reported pre-
scribing LM to the majority of their patients with
mild persistent asthma. Among all respondents, the
most common approach to prescribing LM was to
use LM in addition to ICS (91% of respondents).
Other commonly reported approaches, which were
not mutually exclusive, were LM monotherapy if
patients had trouble taking daily inhalers (47%) and
LM monotherapy for mild asthma (39%). When
asked the most important reason they might pre-
scribe LM instead of ICS, 47% of providers said it
was because LM were easier for families to use,
whereas 18% said it was parental concerns over ICS
side effects.

In bivariate analyses, providers whose reported
patient populations were more than 25% black were
less likely than other providers to report prescribing
daily year-round ICS to ≥ 50% of their patients

with mild persistent asthma (38% vs 58%, P = .006;
Table 2). There was no significant difference in the
reported ICS prescribing patterns based on other
reported patient demographics, provider race, num-
ber of years in practice, or practice location.
Providers who estimated their patients’ adherence as
high (63% of respondents) were more likely to report
prescribing daily ICS to patients with mild persist-
ent asthma (56% vs 45%), but this difference did not
reach statistical significance (P = .09). Providers
whose patient populations were >25% black and
those in hospital-based clinics and single-specialty
practices were more likely than others to prescribe
LM to most patients with mild persistent asthma
(Table 2).

In multivariate analyses, providers whose patient
populations were >25% black were less likely to
report prescribing daily ICS (odds ratio [OR], 0.3;
95% confidence interval [CI], 0.2-0.6) and were
more likely to recommend LM for mild persistent
asthma (OR, 3.3; 95% CI, 1.3-8.0). In contrast, in
multivariate analyses, the odds of prescribing daily
ICS or LM to most patients with mild persistent
asthma were not associated with the type of practice
setting, the provider’s estimate of adherence among
their patient population, or the reported percentage
of Hispanic, Medicaid-insured, or low English profi-
ciency patients in the provider’s population.

Discussion

Almost half of pediatric providers in this study
reported not prescribing daily ICS to children with
mild persistent asthma, in contradiction of national
guidelines that have been in place for many years.
Almost all providers felt that seasonal or periodic use
of ICS could be effective for some patients with
asthma. A minority of providers reported recommend-
ing LM to most patients with mild persistent asthma.

This study was unique in providing a current
picture of pediatric providers’ self-reported recom-
mendations for controller medication use. We found
that a decade after national recommendations for
asthma treatment were first issued, divergence from
recommendations for daily ICS use in persistent
asthma is still widespread. Our finding that almost
half of providers do not recommend daily ICS for mild
persistent asthma is in accord with a 2001 survey in
which only 53% of providers said they prescribed

Table 1. Pediatric Provider Demographics

Provider Characteristic n (%)

All providers 251
Practice type

Community health center 105 (42%)
Hospital-based clinic 23 (9%)
Multispecialty group 67 (27%)
Single-specialty group 55 (22%)

Demographics of patient population—more 
than 25% of patients are
Black 68 (29%)
Hispanic 112 (46%)
Medicaid-insured 155 (63%)
Low English proficiency 102 (43%)

Years in practice
<10 years 30 (12%)
10-20 years 84 (34%)
>20 years 132 (54%)

Provider race/ethnicity
White 195 (78%)
Black 10 (4%)
Hispanic 15 (6%)
Asian 25 (10%)
Unknown/declined to answer 6 (2%)
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daily ICS to patients with daily asthma symptoms
more than 90% of the time.4

We were particularly interested in the extent
to which pediatricians recommend periodic, rather
than daily, ICS use for patients with mild persistent
asthma. Almost all respondents in our study said they
considered periodic ICS an effective treatment strat-
egy for some children with asthma. Several recent
trials in adult asthma patients are providing evidence
in support of such a treatment approach.9,11,12 This
survey was conducted before these studies were pub-
lished, suggesting that provider recommendations for
periodic ICS use were widespread even prior to this
evidence. In addition, the 2007 asthma guidelines
recommend step-down therapy with consideration of
periodic therapy if asthma control is achieved.1

However, this recommendation was consensus
based, with insufficient data (grade D evidence). Our
findings illustrate that this practice pattern is quite
common among general pediatricians and further
underscore the need for controlled studies of peri-
odic or symptom-based ICS therapy for children with
mild persistent asthma.

This is also one of the first studies to describe the
use of LM for children with asthma in primary care
settings. Only 15% of providers in our study reported
using LM for most patients with mild persistent

asthma, and most providers felt that LM should be
used in conjunction with ICS. However, providers
did indicate that they would consider the use of LM
in place of ICS because of relative ease of adminis-
tration, and we observed variations in the reported
use of LM based on providers’ type of practice set-
ting and patient demographics.

Providers who reported caring for higher per-
centages of black patients were less likely to pre-
scribe daily ICS for mild persistent asthma and were
more likely to report prescribing of LM compared
with other providers. These findings, particularly
with respect to LM recommendations, differ from a
study of the Ohio Medicaid population in which LM
prescriptions were more common among white and
nonurban children.13 Provider perception of their
patient population’s adherence to daily ICS therapy
did not seem to account for these differences in
reported recommendations for ICS or LM.
Underuse of asthma medications in minority popu-
lations has been well described,14-17 and a prior study
has shown that race and site of care were associated
with clinician nonadherence to asthma guidelines.18

However, the underlying reasons for the differences
we observed, as well as the possible contribution of
such differences to disparities in asthma treatment
outcomes, remain unclear and warrant further study.

Table 2. Reported Pediatrician Practice Patterns for Mild Persistent Asthma

Provider Reported Recommendation to ≥ 50% of Patients With Mild Persistent Asthma

Percentage Percentage Percentage 
Prescribing Prescribing Prescribing 

Practice Characteristic Daily ICS P Periodic ICS P LM P

Overall 51 31% 15%
Demographics of patient population

≥ 25% of patients are black 38 .006 40 .08 24 .04
<25% of patients are black 58 28 13
≥ 25% of patients are Hispanic 54 .6 41 .3 14 .8
<25% of patients are Hispanic 50 34 15

Practice type
Community health center 52 .5 30 .6 13 .009
Hospital-based clinic 65 22 22
Multispecialty practice 52 36 6
Single-specialty practice 45 35 27

Provider’s estimate of patient 
population’s adherence to daily ICSa

High 56 .09 31 .7 14 .6
Low 45 33 16

Note: ICS = inhaled corticosteroid; LM = leukotriene modifiers.
a . High estimation of adherence was defined as estimating that ≥ 50% of patients prescribed daily ICS used at least 80% of the
recommended doses.
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Our study had several limitations. We did not
include the National Asthma Education and
Prevention Program definition of mild persistent
asthma in the survey and we did not assess familiar-
ity with the treatment guidelines, so we cannot say
whether each provider had the same patients or
symptoms in mind when reporting their practices for
such patients. We also did not examine the actual
prescription practices of the providers and relied
solely on self-report. Because providers tend to over-
estimate their adherence to recommended practices,
this might have led to overreporting of daily ICS pre-
scribing for mild persistent asthma. Finally, this
study included only providers in Massachusetts, but
past studies have found that asthma practice pat-
terns in Massachusetts did not differ markedly from
those in other regions.19

In conclusion, many pediatric providers we stud-
ied do not recommend daily ICS for most children
with mild persistent asthma and almost all believe
that periodic ICS may be effective for some asthma
patients. This highlights an area of divergence
between providers’ beliefs and recommendations
and national guidelines and quality measures for
asthma. Further research is needed on the effective-
ness of periodic or as-needed ICS use for children
with mild persistent asthma, on reasons for variation
in provider prescribing of controller medications,
and on interventions to reduce disparities in the care
of children with asthma.
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