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Objective. Frequent use of health-care services associated with pediatric asthma places substantial economic burden on families and society. The
purpose of this study is to examine the cost-saving effects of a peer-led program through reduction in health-care utilization in comparison to an
adult-led program. Methods. Randomly assigned adolescents (13—17 years) participated in either peer-led (n = 59) or adult-led (n = 53) asthma
self-management program. Health-care utilization data were collected at baseline and at 3-, 6-, and 9-months post-intervention. Negative binomial
regression models were conducted to examine the effects of the peer-led program on health-care utilization. Net cost savings were estimated based
on the differences in program costs and health-care utilization costs between groups. Results. Significant group differences were found in acute
office visits and school clinic visits after controlling for race and socioeconomic status. The incidence rate of acute office visits was 80-82% less for
the peer-led group during follow-ups. The peer-led group was four to five times more likely to use school clinics due to asthma than the adult-led
group during follow-ups. The nonresearch cost of peer-led program per participant was lower than the adult-led program, $64 versus $99,
respectively. The net cost saving from the reduction in acute office visits and the lower program costs of the peer-led program was estimated $51.8
per person for a 3-month period. Conclusions. An asthma self-management program using peer leaders can potentially yield health-care cost

savings through the reduction in acute office visits in comparison to a traditional program led by health-care professionals.
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INTRODUCTION

In 2009, over 7 million children under the age of 18 (9.6%)
in the United States reported a current diagnosis of asthma,
of which nearly 2 million were adolescents (1). Asthma
remains a serious problem for many adolescents and into
adulthood (2). According to a CDC report (3), over 15% of
high-school students reported current asthma, of whom
40% had experienced asthma attacks or episodes during
the preceding 12 months. In fact, asthma attacks are as
common for adolescents as for younger children (4), and
near-fatal episodes are the highest among those 12-15
years of age (5).

When compared with an age-matched general popula-
tion of children (1-17 years) without asthma, children with
asthma tend to use considerably more urgent and nonur-
gent health-care services (6, 7). The frequent use of health-
care services associated with pediatric asthma places heavy
economic burden on families and society in general. The
National Surveillance Report in 2007 revealed that pedia-
tric asthma accounted for 4.7 million physician visits,
nearly 700,000 emergency department (ED) visits and
over 200,000 hospitalizations annually (8). Total indirect
medical expenditures for children with asthma were 92%
higher than the expenditures in those without asthma (9).
Based on data from the annual National Hospital
Discharge Survey and the annual National Ambulatory
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Medical Care Survey, the National Heart, Lung, and Blood
Institute (NHLBI) estimated the annual economic costs of
asthma to be nearly $21 billion in 2011, including $15.6
billion in direct health-care costs for treating asthma and
$5.1 billion in indirect costs (e.g., lost productivity by adult
caregivers) (10). Kamble and Bharmal (9) reported that
annual direct medical expenditure in treating pediatric
asthma in the United States was $6.39 billion in 2007. It
was estimated that the direct cost of asthma was $3257 per
person annually in 2009 (11). The distribution of asthma-
related expenditures showed that approximately 40—-60%
of the total medical expenditure was accounted for by
office-based visits and prescription medications (6, 9-11).

Given the high asthma morbidity and its ever increasing
health-care costs in the pediatric population, it is impera-
tive to develop and implement effective interventions.
Various interventions have been developed and evaluated
to address asthma morbidity in children. Overall, many
clinical trials have demonstrated that asthma self-
management interventions for children are effective in
improving asthma outcomes including reducing health-
care utilization such as ED visits and hospitalizations
(12). Nonetheless, the extent to which the reduction of
health-care utilization is translated into cost savings is
seldom investigated. To date, few interventions focus
exclusively on asthma in adolescents, and data on their
cost savings via changes in health-care utilization patterns
in this population are limited. We recently completed a
randomized controlled study that evaluated the effective-
ness of a peer-led intervention in improving asthma out-
comes in adolescents (13). The purpose of this study was to
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examine the impact of the peer-led intervention on health-
care utilization and its associated costs in comparison to an
adult-led asthma program (control group).

METHODS

Study Design and Intervention

We implemented a prospective study design to examine
the economic impact of a peer-led asthma self-
management program for adolescents. This study was
based on 9-months health-care utilization data collected
for a randomized controlled study evaluating the effective-
ness of the peer-led asthma program in comparison to an
adult-led asthma program. Participants were randomly
assigned to either intervention or control group that
received a peer-led program and an adult led program,
respectively, at an asthma day camp in 2007. The camp
was designed specifically for this study. Prior to leading
the intervention group, peer leaders completed a total of 15
hours (5 hours/week for 3 weeks) of rigorous training
sessions covering basics about asthma, psychosocial
issues, asthma self-management skills, and leadership
skills. Peer leaders had an asthma diagnosis for at least 1
year and were on one or more control medications when
enrolled in the study. The intervention group was divided
into six small groups by age (13—14 years and 15-17 years)
and gender (boys-, girls-only groups, and co-ed group),
and each group comprising 8-10 adolescents was led by
two peer leaders. The control group was divided into two
groups, younger (13-14 years, n = 26) and older (15-17
years, n = 19) groups, which were led by a physician and
two nurse practitioners. The content of the asthma program
was comparable for both groups, focused on building both
knowledge base and skills on asthma and its self-
management (e.g., basics about asthma, triggers, medica-
tions, symptom monitoring and management, asthma
action plan, and psychosocial issues). Follow-up data
were collected from both groups at 3-, 6-, and 9-months
post-intervention from 2007 to 2008. Further details of the
intervention are described elsewhere (13).

Study Sample

Eligibility criteria included subjects aged between 13-17
years, having a diagnosis of asthma for at least 1 year and
currently experiencing persistent asthma, as defined by the
National Guidelines (14). Adolescents who had other
chronic diseases (e.g., diabetes) or emotional disorders
(e.g., depression) or were unable to communicate in
English were excluded from the study. Participants were
recruited from clinical practices and local schools in a north-
eastern city and its adjacent suburbs and randomly assigned
to either a peer-led or adult-led group. Out of 112 adoles-
cents who completed baseline data, 91 attended the camp
(46 in the peer-led group and 45 in the adult-led group).

Study Instrument and Data Collection

Parents completed a demographic form that provided
sociodemographic information of the participants

including adolescents’ age, gender, and race and annual
gross family income as well as the parent’s education. All
study participants reported their asthma associated health-
care services utilization every 3 months for 9 months after
the program. The health-care services included hospitali-
zations, ED visits, asthma specialist visits, primary care
provider (PCP) visits for worsening asthma (acute office
visits) and scheduled visits (routine office visits), and
school clinic visits. Adolescents indicated whether they
had ever used each service and provided the number of
days or times of any utilized services within the last
3 months. The health-care utilization form was pilot tested
for clarity and understanding by adolescents prior to the
current study, and the reading level was 6th grade based on
Flesch—Kincaid grade level.

Informed consent and assent were obtained from the
parents and adolescents prior to data collection. Study
protocol was approved by the Institutional Review Board
(IRB) in a university medical center affiliated with the
researchers.

Data Analysis

The demographic and baseline health-care utilization were
compared using Chi-squared test, Student’s t-test, and
Wilcoxon rank-sum test, as appropriate. The effect of
intervention on the number of health-care services was
estimated by fitting negative binomial regression models.
This approach was chosen due to overdispersion of the
nonnormally distributed count data in which the variance
was larger than the mean. In addition, our outcome vari-
ables were count variables (e.g., number of visits) and each
participant had the same length of observation time
(9 months). A separate regression model was estimated
for each utilization outcome (e.g., number of office visits).
For each outcome, we included the participant’s race,
household annual income, and years of parents’ education
in the regression analyses to control for socioeconomic
status (SES). We used incidence-rate ratios (IRRs) to
show the strengths of links of various factors with the
number of health-care services utilization measured by
number of days or visits. All analyses were conducted
using SAS version 9.2. An a priori alpha level of 0.10
was used for all statistical tests given the small sample size.

Subsequently, we calculated the costs incurred in imple-
menting the program for each group. We first estimated
program costs as a research project, which included peer
leader payments for attending training sessions, payments
for subjects for completing study questionnaires, and
transportation to camp in addition to all costs as a commu-
nity program. Community program costs included pay-
ments for adult camp educators, camp rental fee,
recreational camp activities, food, and printing materials.
Based on our findings from the negative binomial models,
we further estimated the economic impact of differences in
health-care utilization. We estimated net cost savings as
the cost difference between the intervention and control
groups associated with program implementation minus the
charges difference between the two groups resulting from
differences in health-care utilization. We estimated the
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charges of each type of health-care services using the
submitted charges for in-network services and based on
the 75th percentile of all charges for the same service in the
same geographic location, as submitted by multiple
insurers. Specifically for office visits, we used the sub-
mitted charges for in-network level-three office visit (CPT
code 99213). We obtained the charges data from the 2008
consumers’ cost estimates benchmark dataset with speci-
fication for Upstate, NY (15). All costs and charges were
estimated in 2008 US dollars (adjusted when appropriate)
using the Consumer Price Index inflation tables provided
by the US Department of Labor (16). Most school clinics
are part of schools’ existing infrastructure that provides
needed health care to all their students. We assume that the
marginal variable costs due to added number of asthma-
related school clinic visits would be miniscule and should
not change the cost base of these school clinics (17).

RESULTS

Table 1 provides a comparison of the peer-led and adult-
led groups based on demographic characteristics including
age, sex, race, income, years of asthma, years of parent
education, and insurance coverage and health-care utiliza-
tion at baseline. No significant group differences were
found as expected by the randomization design. The
majority of the sample had either public or private insur-
ance (96.23% in the adult-led group and 98.31% in the
peer-led group).

Table 2 displays the average number of each health-care
service use over time by participants in the peer-led and the
adult-led groups. Significant group differences were found
in PCP visits due to worsening asthma (acute office visits)
and school clinic visits at follow-up time points. No sig-
nificant group differences were found in specialist visits,
PCP visit for routine check-up of asthma, ED visits, or
hospitalizations. Multivariate regression model results,
controlling for participants’ age, gender, race, years of

parents’ education, and annual family income, also sug-
gested that there were no differences in specialist visits and
PCP visits for routine checkup of asthma. Due to the small
number of events within our sample, the models for ED
visits and hospitalizations did not converge. Table 3 shows
the results of the negative binomial regression model pre-
dicting IRRs of acute office visits from baseline to three
follow-up points. The peer-led group had fewer acute
office visits than the adult-led group at 3- and 9-month
follow-ups, indicating that the incidence rate of acute
office visits was 82% and 80% less for the peer-led
group, respectively. Race and family income, and years
of parent education were not significantly associated with
the number of acute office visits. Table 3 also displays the
results of the regression model predicting IRRs of school
clinic visits due to asthma from baseline to three follow-up
points after adjusting for race and SES. The analysis was
conducted after removing four outliers. The incidence rates
of school clinic visits due to asthma in the peer-led group
were 3.87,4.01, and 4.86 times greater than in the adult-led
group at 3-, 6-, and 9-month follow-ups, respectively. The
rate of school clinic visits in non-whites was 58% lower
than that of whites. Years of parent education was nega-
tively associated with school clinic visits.

Itemized costs for the program as a research project and
the costs when the program was translated to the commu-
nity are shown in Table 4. The research team organized the
camp that was specifically designed for the implementa-
tion of the program, and camp-related expenses listed in
the Table were paid by a research grant. The total study
costs were $7955 and $7305 for the peer-led program and
the adult-led program, respectively. Each peer leader
received a total of $150 for participating in the training
sessions, and each adult educator (a physician and two
NPs) received $600 for leading the camp program. They
translated to $173 per individual in the peer-led group and
$162 per individual in the adult-led group. Study costs for
the peer-led group were slightly higher than those of the
adult-led group primarily due to the costs incurred in

TABLE 1.—Baseline characteristics of participants (N = 112).
Adult-led group (n = 53) Peer-led group (n = 59) p-Value

Age (mean £+ SD) 14.97 £ 1.29 15.32 £ 1.36 17
Male (%) 58.49 55.93 78
Race (non-white) (%) 52.83 53.45 95
Years of parent education (mean £ SD) 14.62 + 2.60 13.81 + 3.01 13
Gross annual income < $30,000 (%) 35.85 47.46 21
Years with asthma (mean + SD) 9.72 £ 4.51 10.19 + 4.63 .59
Health insurance (%) .20

Public 39.62 55.93

Private 56.60 42.37

No insurance 3.77 1.69
Use of health care in the past 3 months

Number of hospitalization days due to asthma (mean 4 SD) 0.13+0.53 0.24 £ 0.97 A48

Number of emergency room visit due to asthma (mean & SD) 0.19 £ 0.62 0.34 £ 0.86 27

Number of asthma specialist visit (mean £ SD) 0.30 + 0.70 0.41 £ 0.98 57

Number of PCP visit due to worsening asthma (mean =+ SD) 0.52 £0.83 0.55 +1.01 .81

Number of PCP visit for routine checkup of asthma (mean + SD) 0.70 £+ 1.05 0.63 +0.75 .80

Number of school clinic visit due to asthma (mean + SD) 2.06 + 6.37 1.46 +5.47 .58
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TABLE 2.—Health-care utilization over time for the adult-led and peer-led groups.

3-Month follow-up (mean =+ SD)

6-Month follow-up (mean £ SD)

9-Month follow-up (mean £ SD)

Adult-led Peer-led Adult-led Peer-led Adult-led Peer-led
group group p-Value group group p-Value group group p-Value
Days of hospitalization 0.09 £+ 0.69 0£0 .29 0.11+£0.70  0.02+0.13 49 0£0 0.02 £ 0.15 33
Number of ED visits 0.02 +0.14 0.05 £+ 0.29 .62 0.09 +0.35 0.05 +0.22 .58 0£0 0.07 +0.34 .16
Number of specialist visits 0.11 +£0.32 0.14 +£ 047 .87 0.13 +£0.39 0.15 £ 0.61 .65 0.20 £ 0.51 0.12 +£0.32 .63
Number of acute PCP visits 0.28 £ 0.60 0.07 £ 0.31 .01 0.154+0.50  0.17£0.83 .61 0.27 £+ 0.59 0.07 +0.34 .04
Number of routine PCP visits ~ 0.25 £ 0.52 0.10 £ 0.30 11 0.15 £ 041 0.24 +0.47 24 0.32 £ 0.52 0.26 + 0.54 A3
Number of school clinic 0.19 £+ 0.56 0.76 +3.22 23 0.15+0.53 0.67 £2.75 .29 0.10 £+ 0.37 0.74 +2.18 .09

visits

TABLE 3.—Incidence rate ratios for number of acute office visits and number of school clinic visits due to asthma.

Number of acute office visits

Number of school clinic visits

IRR (SE) p-Value IRR (SE) p-Value
Race (non-white) 1.24 (0.42) 52 0.42 (0.20) .06*
Family income 1.10 (0.15) 48 1.03 (0.18) .87
Parent education 0.91 (0.06) 12 0.74 (0.07) 001 %%
Intervention vs. control (3 month) 0.18 (0.14) Q3% 3.87 (291) .07*
Intervention vs. control (6 month) 1.13 (0.89) .88 4.01 (2.55) .03%%
Intervention vs. control (9 month) 0.20 (0.20) .10* 4.86 (3.28) 02%3%

Note: SE, standard error.
*0.05 < p <.10; **p < .05; and ***p < .01.

TABLE 4.—Summary of study costs and potential community costs associated with the program.

Study costs ($)

Community cost estimates ($)

Peer-led program (n = 46)

Adult-led program (n = 45)

Peer-led program (n = 46) Adult-led program (n = 45)

Peer leader training 2100

Camp educators 1800
Subject payment 2300 2250
Camp rental fee 200 200
Camp activities 875 575
Foods 1510 1510
Printing cost 380 380
Transportation 590 590
Total costs 7955 7305
Average cost per person 173 162

1800

200 200
875 575
1510 1510
380 380
2965 4465
64 99

paying peer leaders for training sessions. The total com-
munity (nonresearch) costs estimates including the camp
operation expenses were $2965 for the peer-led program
and $4465 for the adult-led program. The individual costs
were lower for the peer-led program with $64 per capita,
assuming no financial compensation for peer leaders, com-
pared with $99 per capita in the adult-led program.

Table 5 summarizes the economic implications of the
program. Net cost savings were calculated as the cost
difference between the groups associated with the program
implementation minus the costs difference between the
groups resulting from acute office visits. At 3-month
follow-up, compared with the adult-led program, the net
cost saving from the peer-led program was $5.8 per person,
which reflected $11 more per person for the cost of the

peer-led program offset by $16.8 less per person associated
with acute office visits, assuming the average cost for an
office visit to be $80 in 2008 (15). If the program was
provided in a nonresearch setting, the net cost saving was
estimated $51.8 per person for 3 months, which was $35
cost saving for cost of the program plus $16.8 in saving
associated with reduced number of acute office visits in the
past 3 months. The 9-months follow-up showed similar
findings, whereas the 6-month follow-up did not provide
any differences between the two study groups.

DISCUSSION

This study provides evidence that the peer-led self-
management program can not only be less costly to
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TABLE 5.—Cost implications of differences in the number of PCP visits between the peer-led and adult-led groups.

Number of acute
office visit per

participant
Difference Difference in direct Difference in Net cost Difference in aver- Net cost saving
(intervention  cost ($) of PCP visit  average cost per ~ saving per  age cost per parti-  per participant
Peer-led Adult-led group — con- (assuming cost per  participant in the participant in cipant in the in the

group group trol group) PCP visit $80) study ($) the study (§)  community (§)  community (§)
3-Month follow-up 0.07 0.28 —0.21 —-16.8 11 5.8 -35 51.8
6-Month follow-up 0.17 0.15 0.02 1.6 - - - -
9-Month follow-up 0.07 0.27 —0.20 -16.0 11 5.0 -35 51

implement but also has the potential to yield health-care
cost savings in comparison to a conventional adult-led
program. We found that the cost savings were primarily
due to reduction in the number of acute office visits.
Studies have concurred that a largest portion of asthma-
related expenditures in children and adolescents are attri-
butable to office visits and prescriptions (6, 7 ,9). Kamble
and Bharmal (9) estimated that annual total expenditures
associated with asthma per child was $1004 in 2004, and
office visits accounted for the largest proportion of the
expenditure estimated at $205. Given that the peer-led
program’s demonstrated ability to reduce the number of
acute office visits is particularly important. When
applying the 3-months cost saving per person (nearly
$52) to 2 million adolescents with asthma for a full-year
period in the United States, the economic impact of the
program cannot be overstated. Our cost-saving estimation
may be conservative because it was based on a comparison
to yet another type of intervention (i.e., adult-led program)
instead of a no-treatment group. Studies have shown
reductions in health-care utilization after asthma education
of any format (12, 18, 19). Therefore, if the cost savings of
the peer-led program had been assessed against the condi-
tion where no program was provided (e.g., usual care), the
economic impact could have been greater.

It is also worth mentioning that while reducing the acute
office visits, the peer-led program drastically increased the
likelihood of school clinic utilization due to asthma by the
participants throughout the study period. School clinics are
often used by students with asthma for primary and pre-
ventive health services such as medication administration,
assessment or treatment of early signs of asthma symp-
toms. Hence, the increased use of school clinics may
suggest the participants’ improved asthma self-
management involving adherence to treatment and symp-
tom awareness or monitoring. Peer dynamics formed
through the intervention may also have affected the use
of school clinics to some extent because observing peers
utilizing school clinics for asthma could increase the like-
lihood of the similar behavior (i.e., school clinic use) in
other adolescents. It is likely that the timely and adequate
use of school clinics could have prevented asthma from
worsening, thus reducing the needs for acute office visits
by the peer-led program participants. In general, most

school clinics are an existing infrastructure that provides
primary health services to students with minimal marginal
costs due to added asthma-related visits. Unlike physician
office visits, the services provided by school clinics are not
directly billable to the students or third-party payers.
Therefore, additional school clinic use is not directly trans-
lated to added costs to individuals or health-care systems.
If the number of additional school clinic visits grows con-
siderably, the school may need to increase current staffing,
eventually leading to increased overall costs to the school
system or taxpayers (20, 21). Nonetheless, we do not
anticipate that the increased school clinic use by the inter-
vention group was substantial enough for the schools to
increase its staffing for their school clinics during our
9-month study period. Thus, appropriate utilization of
preexisting school clinics by adolescents with asthma
appears to contribute to not only facilitating asthma self-
management but also minimizing economic burdens asso-
ciated with acute PCP visits.

Little is known about the impact of school clinics on
asthma and associated health-care utilization. On the other
hand, there is a wealth of literature that supports the posi-
tive influence of the school-based health centers (SBHCs)
on health outcomes in school-age children with chronic
conditions such as asthma (17, 21-23). The SBHC is a
special type of health-care facility primarily established
and supported by the federal government to overcome
barriers to health-care access for underserved children
while containing health-care costs (24). Studies have
reported that SBHCs could reduce hospitalizations, ED
visits, and acute outpatient visits in children and adoles-
cents with asthma as well as opportunistic costs due to
school absenteeism or parents’ work loss, leading to sub-
stantial direct and indirect cost savings associated with
pediatric asthma (20, 25, 26). In the New York State, a
total of 216 SBHCs are in operation in 2011, of which the
majority (64%) are located in the metropolitan region and
only 4% are in upstate small city areas (27). Given the
distribution of the SBHCs, it is unlikely that our study
participants from a city in upstate NY were the benefici-
aries of the SBHCs. Nonetheless, this study suggests that
appropriate use of traditional school clinics could also
potentially lead to health-care cost savings in adolescents
with asthma. We speculate that the peer-led intervention
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may have improved participants’ symptom awareness and
self-management behavior that dramatically increased the
likelihood of using school clinics in a timely and appro-
priate manner. It is also noteworthy that across both inter-
vention groups, adolescents of minority backgrounds or
those of parents with higher education levels were less
likely to use school clinics compared with their white or
lower parental-education counterparts. Underlying reasons
of the differences warrant further investigation. The differ-
ing effects of either program suggest that the intervention
should be tailored based on the race and SES levels of
participants to maximize the positive impact of the pro-
gram in each subgroup of adolescents.

In addition to the potential health-care cost savings, we
also estimated that the operation costs of a peer-led pro-
gram could be lower compared with those of an adult-led
program, provided that the programs were implemented in
a nonresearch setting and adult educators were reimbursed
at a more realistic rate than our conservative rate
($600/day). According to our data, should a peer-led pro-
gram offered as a nonresearch project, it could yield over
$50 cost savings for 3 months per adolescent when com-
pared with an adult-led asthma program. In a nonresearch
setting, monetary compensation offered to peer leaders
could be waived. In our informal interviews, the peer
leaders recognized being singled out as leaders and serving
in such capacity as a privilege and appreciated the oppor-
tunity to foster their leadership skills and to earn credits for
community service not to mention gaining asthma-related
knowledge. They also believed that their experience as
peer leaders could be useful in strengthening their college
or job applications. Having recognized those benefits, the
peer leaders stated that they would serve as leaders without
financial compensation should the similar asthma program
be offered in the future. Thus, we believe that peer leaders
can be recruited and secured on the prospect of nonmone-
tary benefits when the program is implemented in a non-
research setting. Nonetheless, financial compensation can
be important and necessary, particularly in securing and
retaining peer leaders of low SES so that they can afford
adequate amount of time for participating in training ses-
sions and helping other teens with asthma. In an adult-led
program, health-care professionals provide the program as
an extension of their health-care service to be reimbursed;
thus, fees associated with adult educators should be fac-
tored even in nonresearch settings. Should peer leaders be
reimbursed at the rate that was offered in the current
project ($10 per hour) for training in nonresearch setting,
the individual costs would increase up to $110 per capita
that is higher compared with $99 per capita in an adult-led
program. As such, a peer-led approach can be a more or
less costly alternative to an adult-led approach, depending
on reimbursement decision for peer leaders, in providing
self-management training for adolescents with asthma.

Several limitations of the study should be considered in
interpreting findings. Because of the convenient small sam-
ple, generalizability of the findings may be limited. In
addition, we were unable to observe any impact of the
interventions on more severe outcomes, specifically ED

visits and number of hospitalizations. Our models for ED
visits and hospitalizations did not converge as these events
were rare in our relatively small sample. Simultaneously,
reduction in acute office visits and estimated cost savings
found in the peer-led group could have been greater if a
larger sample was involved. In addition, we did not have
access to school clinics staffing and cost structure informa-
tion. Personnel costs for training and supervising peer lea-
ders were not include in estimating the total costs for the
peer-led program as these tasks were performed by the staff
who were not paid by the project funding. However, should
a similar program be offered by community health-care
facilities (e.g., hospitals, clinics), marginal costs may incur
in association with peer leader training and supervision as
they would need to allocate staff and their time to carry out
such tasks. Nonetheless, the potential costs were not fac-
tored into our estimates primarily due to the varying nature
of such costs and our limited data. These marginal costs
could have potentially raised the total expense of a peer-led
program. Although we assume that the marginal variable
costs due to added number of only asthma-related school
clinic visits would not impact the cost base of these clinics,
we were unable to measure it in the scope of this study. We
relied on self-reports for health-care utilization data,
increasing the likelihood of recollection bias. A recent epi-
demiological study (28) reported fairly good agreement
(83-97%) between self-reported data and health insurance
data on health-care utilization. In the study, a 1-year recall
period was used for less frequently occurring events such as
hospitalizations and ED visits and a 1-month recall period
for ambulatory office visits. The percentage of agreement
for those less occurring events ranged from 91 to 97%, and
for office visits 83—96%. Therefore, we would not anticipate
that the nature of self-reported health-care utilization data
undermined the quality of our findings in a considerable
way. Nonetheless, data accuracy could have been improved
by obtaining prospective data, adopting a diary format in
which the subjects would record their health care use as it
occurs. Furthermore, this study was based on the number of
health-care service use and unable to incorporate detailed
information regarding the types or levels of clinical care that
was provided during each visit in estimating the costs.
Future research using data from medical records or a
third-party payer (insurance or Medicaid) database is
needed for more accurate and detailed assessment of health-
care utilization and associated costs. This study did not
include data on prescription, which accounts for a large
proportion of medical expenditures in children and adoles-
cents with asthma in the United States (6, 7, 9). Comparing
prescription costs associated with school clinics versus PCP
visits could have provided more comprehensive evidence
demonstrating the impact of the intervention on asthma-
related health-care costs. More accurate estimation of direct
and indirect health-care cost savings of a peer-led program
warrants further research employing a study design allow-
ing advanced cost evaluation of the intervention.

Despite the limitations, this study has important implica-
tions for designing an asthma self-management program for
adolescents that can ultimately yield cost savings as well as
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adequate asthma control. Studies have consistently reported
that asthma management programs could effectively address
economic burdens-associated health-care utilization includ-
ing hospitalization, ED visits, acute office visits (12,29-31),
and indirect costs associated with missed school days (18, 32,
33), days of restricted activity (32, 33), and caregivers’
absences from work (33, 34). The 2007 National Guidelines
for asthma diagnosis and management acknowledge the
importance of asthma self-management programs in achiev-
ing optimum asthma care and recommend that such programs
need to be covered by reimbursement structures (14). The
study of Meng etal. (19) echoed the importance of expanding
coverage of asthma education to children as they found that
providing asthma self-management education whose
expense was covered by Health Management Organizations
resulted in ultimate cost savings due to reduction in health-
care utilization. Because a large proportion of the health-care
costs associated with asthma is accounted for by office visits,
Kamble and Bharmal (9) have advocated for interventions
that could effectively target this category of health-care utili-
zation. In that sense, our peer-led program that was found to
decrease acute office visits is of particular importance.

CONCLUSIONS

In summary, this study offers preliminary empirical evi-
dence that a peer-led asthma self-management program for
adolescents could potentially lead to health-care cost sav-
ings particularly by reducing acute office visits while facil-
itating appropriate use of school clinics that are considered
a low-cost alternative to costly conventional health-care
services. Further study is needed to examine the types of
school clinic services that adolescents use to address
asthma self-management needs and to improve asthma
outcomes ultimately. In addition, a larger population-
based study with a robust design is needed to adequately
establish the cost benefits of the intervention in the future.
To address health-care costs effectively in adolescents with
asthma, this study calls for a developmentally appropriate
approach appealing to adolescents’ desires for autonomy
and independence from authority figure as well as their
particular affinity to peers. This study also suggests the
potential roles of school clinics in reducing acute health-
care utilization by adolescents, which underscores the
necessity of adequate asthma management training for
school health personnel. Continuous, substantial increase
in school clinic use by adolescents may eventually require
the schools or society to increase marginal costs associated
with school clinic operation to meet the needs. Therefore,
the extent of ultimate cost savings by shifting adolescents’
primary care related to asthma from primary care facilities
to school clinics needs to be investigated in future research.
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