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ABSTRACT

OBJECTIVES.We sought to compare visit rates, emergency care use, and markers of
quality of care between adolescents who use school-based health centers and those
who use other community centers within a safety-net health care system for
low-income and uninsured patients.

PATIENTS AND METHODS. In this retrospective cohort study we used Denver Health
electronic medical chart data, the Denver Health immunization registry, and
Denver Public Schools enrollment data for the period from August 1, 2002, to July
31, 2003. The cohort included all 14- to 17-year-old Denver Public Schools high
school enrollees who were active Denver Health patients and were either unin-
sured or insured by Medicaid or the State Children’s Health Insurance Program.
“School-based health center users” were those who had used a Denver Health
school-based health center; “other users” were those who had used a Denver
Health community clinic but not a school-based health center. Markers of quality
included having a health maintenance visit and receipt of an influenza vaccine,
tetanus booster, and hepatitis B vaccine if indicated. Multiple logistic regression
analysis that controlled for gender, race/ethnicity, insurance status, chronic illness,
and visit rate was used to compare school-based health center users to other users.

RESULTS.Although school-based health center users (n � 790) were less likely than
other users (n � 925) to be insured (37% vs 73%), they were more likely to have
made �3 primary care visits (52% vs 34%), less likely to have used emergency
care (17% vs 34%), and more likely to have received a health maintenance visit
(47% vs 33%), an influenza vaccine (45% vs 18%), a tetanus booster (33% vs
21%), and a hepatitis B vaccine (46% vs 20%).

CONCLUSIONS. These findings suggest that, within a safety-net system, school-based
health centers augment access to care and quality of care for underserved adoles-
cents compared with traditional outpatient care sites.
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CHILDREN OF A racial and/or ethnic minority, low-
income children, and children who are underin-

sured or uninsured may lack a usual source of health
care.1–3 Children without a usual source of health care
may suffer from inadequate access to health care or use
an ED rather than a primary care site for regular care
leading to increased costs, overcrowding of EDs, and
decreased continuity of care.1,4–7 In addition to increased
ED visits, lack of a usual source of health care is associ-
ated with increased school absences and parents’ reports
of experiencing delays in care and not getting needed
medical care for their children.1,8 Not receiving needed
medical care is a particular problem for adolescents. Four
to 18% of adolescents lack a usual source of health care,
12% to 25% have not had a visit to a health care
professional in the past year, and 1% to 7% are unable
to obtain medical care because of costs. The highest
levels for these indicators are for impoverished adoles-
cents.9

School-based health centers (SBHCs) were developed
as a potential solution to improve children’s access to
health care. SBHCs are designed to provide primary care
services for uninsured, underinsured, low-income, and
minority children whose access to care is otherwise lim-
ited. SBHCs are usually staffed by health care profession-
als, such as nurses, nurse practitioners, physician assis-
tants, behavioral health specialists, and physicians, who
provide physical and mental health services with an
emphasis on prevention.10 Previous research has shown
that SBHCs decrease ED visits and increase adolescents’
access to care, number of preventive visits, and screening
for high-risk behaviors.11–15 These studies were con-
ducted in the early 1990s before SBHCs were well es-
tablished and were limited by small samples sizes and
inability to control for potential confounding variables,
such as chronic illness. Few studies have been published
regarding the quality of care provided by SBHCs. Lack of
baseline data and problems with study design make it
difficult to assess SBHC use and long-term outcomes,
such as high school graduation rates or decreased absen-
teeism. Based on evidence that SBHCs improve access to
health care and a belief that they may also result in
improved quality of care and better long-term outcomes,
the number of SBHCs has increased over the past decade
from �200 centers to 1500 centers nationwide.10 Ap-
proximately one third of these centers are located in
high schools, and the majority are in urban locations.10

The purpose of this study was to examine adolescents’
use of health services and to compare the quality of care
in SBHCs with other outpatient sites in a safety-net
health care system for low-income and uninsured pa-
tients. Our specific objectives were to describe visit diag-
noses and compare visit rates, emergency and urgent
care center use, and markers of quality of care among
adolescents who use SBHCs and those who use other

community centers within the Denver Health safety-net
system.

PATIENTS ANDMETHODS
We conducted a retrospective cohort study by using
administrative databases maintained by Denver Health
(DH) and Denver Public Schools (DPS) located in Den-
ver. We compared use of health care and markers of
quality of care for adolescents using DH SBHCs with
adolescents using other community care (DH network
community clinics). The study was approved by DH,
DPS, and the Colorado Multiple Institutional Review
Board.

Study Setting
The DH safety-net system is designed to provide high-
quality health care services for people who may other-
wise lack access to care and serves �25% of Denver
County, CO, residents each year. It is composed of 11
SBHCs, 9 community clinics, 2 urgent care centers, and
a tertiary care hospital with an ED. Sixty-three percent
of total DH services are provided to patients who are
uninsured or insured by Medicaid.16 Another study in
the DH system showed that children using this system
obtained �85% of their care within the system, because
lack of insurance coverage limited their access to other
heath care sources.17

The SBHCs are operated by DH in cooperation with
DPS. At the time of this study, SBHCs existed in 7 of the
11 Denver public high schools targeted to those serving
racial and ethnic minorities and/or low-income families.
All of the students are encouraged to use the SBHC;
however, parents must provide consent for their chil-
dren to enroll to use the SBHC. According to the Denver
SBHC 2002–2003 annual report, 94% of students at-
tending a school with a SBHC were enrolled, and 35% to
60% of those enrolled actually used the center during a
typical school year.18 Although the SBHCs bill students’
insurance if possible, they do not require a copayment or
out-of-pocket payment from the student or family. The
SBHCs provide preventive and primary health care ser-
vices including immunizations, mental health services,
referrals to specialty services, and access to after-hours
telephone advice, urgent care, and emergency services
in the DH system. They are designed to provide primary
care for those students who do not have a primary care
provider and to augment care for those who do. The
SBHCs do provide pregnancy testing, diagnosis and
treatment of sexually transmitted infections, and family
planning and birth control counseling, but students are
referred to DH community clinics for prenatal care and
contraception management. The SBHCs are open during
hours of school operation and are closed during school
holidays.

The 9 DH community clinics are open weekdays from
8:30 AM to 5:30 PM and provide primary health care and

e888 ALLISON et al
 by on June 3, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


preventive services, including contraception manage-
ment, obstetric services, and access to after-hours ser-
vices, as described above. Some of the community clinics
also provide specialty services, including mental health
care. Insured patients are often required to provide a
copayment, depending on the type of insurance,
whereas uninsured patients pay out of pocket based on
a sliding scale system.19 The SBHCs and community clin-
ics use the same immunization schedule and follow the
same DH immunization protocol.

Data Sources
Our data sources included DH administrative systems,
the DH immunization registry, and DPS enrollment data.
The administrative database for visits at both the SBHCs
and community clinics includes information about age,
insurance status, race/ethnicity, visit date and location,
and diagnostic codes associated with each visit. Because
visits to mental health care providers at SBHCs are not
recorded in the administrative database because of con-
cerns about student confidentiality, we were unable to
specifically examine mental health care. A comprehen-
sive immunization registry assures accurate immuniza-
tion up-to-date status by recording all of the immuniza-
tions received, regardless of whether the immunization
was received inside or outside of the DH system. Com-
pared with a chart review, 97.7% of immunizations
were accurately captured in the DH registry.20 School
enrollment data from DPS were matched with DH data
using students’ first and last names and birth dates, after
which the study data were deidentified.

Patient Population
Using these data sources, a cohort of 14- to 17-year-olds
seen at any DH outpatient facility (SBHC, community
clinic, urgent care center, ED, or specialty clinic) from
January 2001 to August 2002 (the 20 months before the
study period) was identified. Students were included if
their insurance status was listed as either uninsured or
insured by Medicaid or the State Children’s Health In-
surance Program (SCHIP) and there was a match to
2002–2003 DPS high school enrollees. We limited our
study population to those who were uninsured or in-
sured by Medicaid or SCHIP because these adolescents
are less likely to seek care outside of the DH system. Age
in years was determined at the first visit that occurred
during the study period. Insurance status was deter-
mined at the adolescent’s most recent visit during the
study period, because it is the standard for most DH
administrative database queries. This cohort of 3599 ad-
olescents represented 21% of all 2002–2003 DPS-en-
rolled public high school students and 41% of all 14- to
17-year-olds who used any DH outpatient clinic during
the study period. The 59% of 14- to 17-year-olds who
had used a DH outpatient clinic during the study period
but were not included in the study were excluded be-

cause they had not used a DH outpatient clinic in 20
months before the study period, were insured by private
or military insurance, or were not enrolled in a regular
DPS high school.

Definitions

Study Period
The study period was from August 1, 2002, to July 31,
2003. We chose to include the summer months when
SBHCs were not open to account for preventive care
received at community sites during the summer.

Source of DH Care
“SBHC users” were cohort members who had ever used
a SBHC during the study period. SBHC users may have
used a DH community clinic, urgent care center, or ED
(urgent/ED) in addition to an SBHC. “Other users” were
cohort members who had ever used a DH community
clinic during the study period but did not use SBHCs.
Other users may have used an urgent/ED site in addition
to a community clinic.

Chronic Illness
The presence of chronic illness was identified using In-
ternational Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes defined by the
National Association of Children’s Hospitals and Related
Institutions Classification of Congenital and Chronic
Health Conditions occurring in the 20 months before
August 1, 2002.21

Quality-of-Care Markers
Markers used to examine quality of care were receipt of
a health maintenance visit (HMV) and receipt of needed
immunizations (hepatitis B, tetanus booster, and/or in-
fluenza among adolescents with asthma). Receipt of an
HMV was determined by the occurrence of V20.2,
V21.1, V21.2, V70.0, V70.3, V70.5, or V70.9 ICD-9-CM
codes during the study period. Adolescents with �3
hepatitis B vaccine doses recorded in the immunization
registry before the study period were identified. Among
those identified, receipt of �1 hepatitis B vaccine during
the study period was compared between SBHC users and
other users. Similarly, adolescents needing a tetanus
booster were identified, and receipt of a tetanus booster
during the study period was compared between SBHC
users and other users. Adolescents with asthma were
identified based on the occurrence of an ICD-9-CM-
coded 493 encounter consistent with asthma in the 20
months before the study period. Among adolescents
with asthma, receipt of influenza vaccine during the
2002–2003 influenza season was compared between
SBHC users and other users.
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Analysis
Descriptive statistics were used to describe age, gender,
race, insurance status, presence of chronic illness, and
enrollment at a school with a SBHC for the entire cohort
by source of DH care. SBHC users were compared with
other users using �2 tests for categorical variables and t
tests for age. Visit rates were examined using descriptive
statistics and were grouped into 2 categories based on
the median visit rate. Visit rates among SBHC users and
other users were compared using bivariate and multiple
logistic regression analyses as described below. The pri-
mary diagnosis (ICD-9-CM code) for each visit during
the study period was classified into 1 of the following
broad diagnostic categories: acute; chronic; preventive,
immunizations, and screening; contraception; injuries;
and other. Definitions of these diagnostic categories are
included as footnotes to Table 3. The frequency of visits
in each diagnostic category was calculated for SBHC
users and for other users. Because SBHC users and other
users could visit �1 type of health care site, their use was
further described by calculating the frequency of visits in
each diagnostic category for each type of health care site
(SBHC, community clinic, and urgent/ED).

SBHC users were compared with other users for the
following outcomes: visit rates, urgent/ED use, receipt of
a HMV, receipt of a tetanus vaccine if needed, receipt of
a hepatitis B vaccine if needed, and receipt of an influ-
enza vaccine in those with asthma. Bivariate analyses
were used to generate P values and unadjusted odd
ratios for each of the outcome variables by each of the
predictor variables. Multiple logistic regression control-
ling for gender, race, insurance status, and presence of
chronic illness was used to generate adjusted odds ratios
(aORs) comparing SBHC users with other users for each
of the outcome variables. Because receipt of immuniza-
tions may be affected by the number of opportunities to
vaccinate, number of visits as a continuous variable was
also included in the regression models for receipt of
tetanus, hepatitis B, and influenza vaccines. All of the
covariates (gender, race, insurance status, chronic ill-

ness, and number of visits) were included in the regres-
sion models regardless of whether they were statistically
significant because they were considered to be clinically
significant.

The site of receipt of HMVs or immunizations was
examined for SBHC users and other users. Because ad-
olescents defined as SBHC users could have received
HMVs or immunizations at community clinics as well as
SBHCs, we were concerned that our results could be
biased in favor of SBHCs for the quality-of-care markers
if HMVs or immunizations actually occurring at the com-
munity sites were counted for the SBHC group. There-
fore, we repeated the analysis counting only HMV or
immunizations occurring at SBHCs for the SBHC users.
SAS 9.1 for Windows (SAS Institute, Cary, NC) was used
for all of the data analyses.

RESULTS

Population Description
Of the 3599 adolescents included in the cohort, 1615
(45%) did not make any visits to a DH SBHC, commu-
nity clinic, or urgent/ED site during the study period.
Another 269 adolescents (7%) only used an urgent/ED
site. The remaining 1715 adolescents (48%) made �1
visit to a DH SBHC or community clinic during the study
period. Adolescents who did not make any visits or only
used an urgent/ED site were as likely to be enrolled in a
school with an SBHC as adolescents who made �1 visit
during the study period, with 87% of both groups en-
rolled in schools with SBHCs (P � .98) Twenty-two
percent of adolescents in the cohort (790 of 3599) were
defined as SBHC users, and 25% of adolescents in the
cohort (925 of 3599) were defined as other users.
Among the SBHC users, 456 (58%) visited SBHCs ex-
clusively. Figure 1 illustrates the classification of the
adolescents in the cohort.

Table 1 describes the age, gender, race, insurance
status, and presence of chronic illness for the entire
cohort by source of DH care during the study period.

Total in cohort
3599

No visits
1615 (45%)

Urgent/ED only
269 (7%)

SBHC or
community clinic

1715 (48%)

SBHC users
790

Other users
925

SBHC only
456

FIGURE 1
Classification of 3599 adolescents in a cohort on the basis of
source of DH care during the study period of August 1, 2002, to
July 31, 2003.
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SBHC and other users did not differ by age (P � .3),
race/ethnicity (P � .06), or presence of chronic illness (P
� .9). Compared with other users, SBHC users were
slightly less likely to be girls (P � .03) and more likely to
be uninsured (P � .0001).

Visit Rates and Diagnoses
Among the 1715 SBHC users and other users, the me-
dian visit rate was 3 visits per adolescent per year with a
range from 1 to 33 visits. More SBHC users had �3 visits
compared with other users, as shown in Table 2. This
difference was more pronounced when urgent/ED visits
were excluded from the analysis. When visits to all of the
sites were included, the odds of having �3 visits were 2
times higher for SBHC users compared with other users.
When visits were limited to SBHCs or community clin-
ics, the odds of having �3 visits were �3 times higher for
SBHC users compared with other users.

Table 3 shows the frequency of visits in each diagnos-
tic category for SBHC users and other users for all loca-
tions combined and for each type of health care site. For

both SBHC users and other users, the highest frequency
of visits was in the acute category. SBHC users had a
higher frequency of visits in the preventive care, immu-
nization, and screening category than the other users
(23% vs 13%). Among SBHC users visiting SBHCs, 36%
of visits were in the acute category, and 30% were in the
preventive care, immunization, and screening category.
Among SBHC users visiting community clinics, 33% of
visits were in the acute category, and 30% were in the
contraception category.

Urgent Care and ED Use
The odds of having used an urgent/ED site during the
study period were 2 times lower for SBHC users com-
pared with other users (aOR: 0.50; 95% confidence in-
terval [CI]: 0.39–0.64). These results are shown in Table
4.

Quality-of-Care Markers
Table 4 shows the comparison of quality-of-care markers
between SBHC users and other users. The odds of having
had a HMV during the study year were �2 times higher
for SBHC users compared with other users. Fifteen per-
cent of SBHC users and 19% of other users were not up
to date for hepatitis B before the analysis period. The
odds of receiving �1 vaccine were 4 times higher for
SBHC users compared with other users. Among 48% of
SBHC users and 46% of other users needing a tetanus
vaccine, the odds of receiving it were �2 times higher for
the SBHC users compared with the other users. Finally,
among adolescents with asthma (12% of SBHC users

TABLE 1 Enrolled Denver Public School Adolescents Using DH Outpatient Care, 2002–2003:
Characteristics by Source of Care During Study Period

Characteristics Source of DH Care During Study Period

None
(N � 1615)

Urgent/ED Only
(N � 269)

SBHC Users
(N � 790)a

Other Users
(N � 925)b

Age, mean (SD), y 15.5 (1.1) 15.7 (1.2) 15.6 (1.1)c 15.5 (1.2)
Female gender, % 46.3 43.5 61.4d 66.4
Race, %
Black 18.9 16.0 19.5e 23.2
Latino 66.0 70.3 69.5 68.3
White 9.4 9.3 6.7 6.0
Other 5.8 5.8 4.3 2.5

Insurance, %
SCHIP 4.5 4.0 3.2f 8.0
Medicaid 35.1 50.0 33.7 65.1
Uninsured 60.4 46.0 63.1 26.9

Chronic illness
Chronic illness present, % 8.2 11.2 15.8g 15.7
Among those with chronic illness, % with asthma (n/N) 63 (83/132) 60 (18/30) 73 (91/125) 61 (89/145)

a SBHC users are cohort members who used a DH SBHC at least once during the study period from August 1, 2002, to July 31, 2003.
b Other users are cohort members who used a DH community clinic at least once during the study period but did not use an SBHC.
c Data are compared with other user; the P value is .3.
d Data are compared with other user; the P value is .03.
e Data are compared with other user; the P value is .06.
f Data are compared with other user; the P value is .0001.
g Data are compared with other user; the P value is .9.

TABLE 2 Comparison of Adolescent Health Care Use Based on
Source of DH Care: 2002–2003

Use Source of DH Care, % aOR (95% CI)a

SBHC Users
(n � 790)

Other Users
(n � 925)

No. of visits to all sites �3 visits 54.6 46.9 2.1 (1.7–2.6)
No. of visits to primary care sites

�3 visits
51.8 34.1 2.8 (2.2–3.5)

a Data are adjusted for gender, insurance status, race/ethnicity, and chronic illness.
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and 10% of other users), the odds of receiving an influ-
enza vaccine were �3 times higher for the SBHC users
compared with the other users.

Because SBHC users could use both SBHCs and com-
munity clinics, some of the SBHC users’ HMVs and
immunizations occurred at community clinics rather
than at an SBHC. Among SBHC users, 12.5% of HMVs,
18.2% of hepatitis B immunizations, 24.2% of tetanus
immunizations, and 19.5% of influenza immunizations
occurred at a community clinic. To examine whether
our results were biased in favor of SBHCs by including
preventive care that occurred at community clinics for
the SBHC-users group, we repeated our analysis exclud-
ing SBHC users’ HMVs and immunizations that occurred
at community clinics. In this repeat analysis, the aOR for
HMVs was 1.43 (95% CI: 1.16–1.78), the aOR for hep-
atitis B was 3.18 (95% CI: 1.75–5.77), the aOR for

tetanus was 1.16 (95% CI: 0.81–1.68) and the aOR for
influenza was 2.05 (95% CI: 0.87–4.80). Therefore, the
differences between SBHC users and other users re-
mained for HMVs and hepatitis B even when SBHC
users’ visits to community clinics for preventive care
were excluded.

DISCUSSION
We found that SBHCs play an important role in improv-
ing access to high-quality health care for low-income
and minority adolescents in Denver. SBHC users were
more likely to have had an HMV and to have received
recommended vaccines compared with adolescents who
only used the other clinics in the DH system. Compared
with other users, SBHC users made more primary care
visits and were less likely to use urgent/ED sites, al-
though they were more likely to be uninsured.

Our results regarding access to care are similar to the
results of previous studies, including 2 studies conducted
in Denver in the early 1990s among adolescents in a
managed care system and among publicly insured and
uninsured adolescents.11–14 In both previous Denver
studies, adolescents who used SBHCs made more pri-
mary care visits and fewer urgent/ED visits compared
with adolescents who did not use SBHCs.11,12 Our finding
that SBHC users, the majority of whom were uninsured,
had higher visit rates than other users suggests that
SBHCs increase access to care particularly for the unin-
sured. The SBHC users’ higher proportion of visits with
a preventive care diagnosis compared with other users
suggests that these additional visits were for needed
preventive care. Possible explanations for the higher visit
rates among SBHC users are that adolescents do not
have to pay to use SBHCs, adolescents do not require
transportation because the SBHCs are located on school
grounds, and adolescents are able to visit the SBHCs
during school hours.

Despite the increased accessibility provided by SBHCs,

TABLE 3 Frequency of ICD-9-CM–Coded Adolescent Visits Grouped Into 6 Diagnostic Categories Presented by Source of DH Care: 2002–2003

Diagnostic Category SBHC Users, % Other Users, %

All Locations
Combined
(3299 Visits)

SBHC
(2298 Visits)

Community
Clinic

(773 Visits)

Urgent/ED
(228 Visits)

All Locations
Combined
(3198 Visits)

Community
Clinic

(2655 Visits)

Urgent/ED
(543 Visits)

Acutea 37.3 36.1 32.6 64.5 40.5 34.6 69.2
Chronicb 6.8 8.2 3.8 3.1 2.9 2.5 4.8
Preventive care, immunization,
screeningc

23.1 29.7 9.9 0.9 12.7 15 1.1

Contraceptiond 11.3 5.9 29.8 2.6 14.8 17.6 1.3
Injurye 5.2 4.4 2.5 22.4 4.5 1.9 17.1
Otherf 16.4 15.7 21.3 6.6 24.7 28.4 6.4
a Acute includes all diagnostic codes not found in the other groups described below.
b Chronic is defined using the National Association of Children’s Hospitals and Related Institutions Classification of Congenital and Chronic Health Conditions.21
c Preventive care, immunization, and screening includes diagnostic codes V01-V06, V10-V19, V20.2, V21, V70.0, V70.3, V70.5, V70.9, V71, V72.0-V72.3, and V72.5-V72.9.
d Contraception includes diagnostic code V25.
e Injury includes diagnostic codes 800 to 999.
f Other includes diagnostic V codes other than for preventive care, immunization, screening, or contraception and E codes for mental illness (290–319).

TABLE 4 Comparison of Adolescent Urgent/ED Use and Quality-of-
Care Markers Based on Source of DH Care: 2002–2003

Variables Source of DH Care aOR (95% CI)

SBHC Users
(n � 790)

Other Users
(n � 925)

Urgent/ED
use, %

17.0 33.8 0.50 (0.39–0.64)a

Receipt of HMV, % 47.5 33.2 1.9 (1.5–2.3)a

Among those who needed
�1 HepB, n

119 174

Receipt of �1 HepB, % 46.2 20.1 4.4 (2.4–8.0)b

Among those who needed
Td vaccine, n

376 424

Receipt of Td, % 33.2 21.5 1.9 (1.3–2.7)b

Among those with asthma, n 91 89
Receipt of influenza vaccine, % 45.1 18.0 2.8 (1.2–6.5)c

HepB indicates hepatitis B; Td, tetanus booster.
a Data are adjusted for gender, race/ethnicity, insurance status, and chronic illness.
b Data are adjusted for gender, race/ethnicity, insurance status, chronic illness, and annual
number of visits (urgent/ED visits excluded).
c Data are adjusted for gender, race/ethnicity, insurance status, and annual number of visits
(urgent/ED visits excluded).

e892 ALLISON et al
 by on June 3, 2008 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


barriers to accessing health care remain for our adoles-
cent population, because 52% of our study cohort did
not have a visit or only visited an urgent/ED site in the
DH system during the study year. The majority of these
adolescents (87%) were enrolled in a school with an
SBHC, indicating that the presence of an SBHC alone did
not overcome these adolescents’ barriers to access. Al-
though our study design did not allow us to examine
why adolescents who were in enrolled schools with
SBHCs did not use them, a previous study by Pastore et
al22 suggests that adolescents who did not use SBHCs had
other health care available or thought that they did not
need health care.

Although many SBHCs are likely to monitor their
quality of care as recommended by the American Acad-
emy of Pediatrics,23 few studies have been published in
the medical literature comparing the quality of care in
SBHCs to local or national standards. Gance-Cleveland
et al24 studied several quality indicators in SBHCs, in-
cluding immunization rates and HMVs, and found that
SBHCs did not meet their target goals for adolescent
immunization status but did meet the goals for HMVs.
Kaplan et al11 and Juszczak et al12 found that adolescents
using SBHCs were more likely than adolescents using
other sites of care to have had a HMV and screening for
high-risk behaviors. Lancman et al25 studied rates of
hepatitis B vaccination completion in 2 SBHCs and a
community-based adolescent health center. They found
that 79% of adolescents had completed the series at the
SBHC with aggressive immunization efforts, whereas
only �25% had completed the series at the community-
based health center and the other SBHC without specific
immunization interventions. Their study illustrates that
the system of health care delivery in the SBHC is an
important determinant of quality of care. Although we
did not compare quality of care for SBHC users to na-
tional standards, we used other users to represent the
local standard of care that would be received if care were
not available in the SBHCs. By comparing SBHC users to
other users, we sought to examine whether SBHCs aug-
ment the care provided by more traditional outpatient
sites. Our finding that SBHC users were more likely than
other users to receive HMVs and needed immunizations
suggests that the addition of SBHCs improves the quality
of care offered by the traditional safety-net health care
delivery system. The quality of care provided by the
Denver SBHCs is possible because they are part of the
DH system, which has an emphasis on accessibility of
information and integration of services. SBHCs that are
not part of an integrated system of care may not have the
resources, such as an immunization registry, to perform
as well on quality-of-care measures.

Although overall immunization rates remained low
in our study, with fewer than half of adolescents receiv-
ing indicated vaccines, we found that hepatitis B, teta-
nus, and influenza immunization rates were higher

among SBHC users compared with other users. The in-
fluenza immunization rate of 45% in subjects with
asthma who used SBHCs represents an improvement
compared with influenza immunization rates of 16% to
21% found in a multistate study of asthmatic children
and 21% to 23% found in a national study of adults with
asthma.26,27 Our data suggest that immunization cover-
age among adolescents can be improved by providing
immunizations in a school setting. This is an important
consideration in light of the Advisory Committee on
Immunization Practices’ recent recommendations for
the pertussis booster, conjugated meningococcal vac-
cine, and human papilloma virus vaccine in adoles-
cents.28–30 SBHCs could play an integral part in a com-
prehensive adolescent immunization program.

This study has several limitations. Administrative data
are subject to errors; however, this should not signifi-
cantly bias our results, because the probability of errors
is probably equal for both groups. However, if SBHC staff
were more careful about recording data than staff at
other sites of care, bias might be introduced. Without
data for visits occurring outside of the DH system, we
may have underestimated or misclassified use, but the
restricted study population of uninsured or state-insured
adolescents is very likely to rely on the DH system.
Insurance status was assessed at the last visit during the
study period, and no method captured changes in insur-
ance that may have occurred during the study period.
Although mental health visits accounted for approxi-
mately one third of all visits to SBHCs in previous stud-
ies,11,12 this study did not include data about visits with
mental health care providers. Finally, our findings may
not be generalizable to other SBHCs, because quality of
care could be influenced by factors specific to the DH
health care delivery system.

These limitations are mitigated by several strengths.
The retrospective cohort design and use of school enroll-
ment data to form our cohort allow us to be fairly certain
that our study population truly reflects adolescents who
are “in the system” and allowed us to make some obser-
vations about those adolescents who did not use primary
outpatient care during the study period. Our use of a
large data set with detailed information about visits and
linkage to immunizations enabled us to make accurate
comparisons between groups and subgroups. Most im-
portantly, our conclusions are strengthened because our
results are consistent across multiple outcome measures.

CONCLUSIONS
On the basis of our findings from this study, we suggest
that SBHCs are an effective way for health care systems
to improve access to care and quality of care for under-
served adolescents. In an era when health care funding
is limited, these data may be used to advocate for in-
creased resources for SBHCs.
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