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Abstract

Objectives: Uptake and completion of the human papillomavirus (HPV) vaccine series among adolescents are suboptimal in
the United States. We examined immunization registry data to determine completion of the 3-dose HPV vaccine series among
adolescents in Seattle, Washington, born during 1995-2000 who received �1 dose of HPV vaccine.

Methods: Immunization data included the administrating facility, which identified adolescents who used school-based health
centers (SBHCs) for any HPV vaccine dose. We calculated completion of the 3-dose series at any time and on time by the 13th
birthday. We stratified analyses by sex and assessed differences in on-time and any-time completion between users and
nonusers of SBHCs.

Results: Overall, 67.9% (8612 of 12 676) of females and 41.8% (3560 of 8521) of males with �1 dose of HPV vaccine
completed the 3-dose series. Compared with female SBHC nonusers, female SBHC users had 37% higher odds of completing
the series at any time (adjusted odds ratio [aOR] ¼ 1.37; 95% CI, 1.19-1.58) and 33% higher odds of completing the series on
time (aOR ¼ 1.33; 95% CI, 1.08-1.64). Compared with male SBHC nonusers, male SBHC users had 45% higher odds of
completing the series at any time (aOR ¼ 1.45; 95% CI, 1.23-1.70) and 79% higher odds of completing the series on time
(aOR ¼ 1.79; 95% CI, 1.11-2.89).

Conclusion: Adolescent SBHC users had higher odds of completing the HPV vaccine series than adolescents who received all
doses in traditional health care settings. SBHCs should be leveraged to increase adolescent immunization rates.
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Human papillomavirus (HPV) causes multiple types of can-

cer and is the most common sexually transmitted infection in

the United States.1 The HPV vaccine, initially licensed as a

3-dose and subsequently a 2-dose series in the United States,

is safe and effective at protecting against HPV-associated

cancers.1,2 HPV vaccine was first recommended as a routine

vaccination for female adolescents aged 11 or 12 by the

Advisory Committee on Immunization Practices in 2006 and

for male adolescents aged 11 or 12 in 2011.1 Despite being

proven to prevent cancers in both males and females, uptake

of HPV vaccine is suboptimal nationwide and is far below

the Healthy People 2020 objective of 80% series completion

for male and female adolescents by age 13-15.3 National

Immunization Survey–Teen results from 2015 indicated that

only 63% of females and 50% of males had received�1 dose

of the HPV vaccine series.4,5 The completion rate for the

3-dose series is also low: in 2015, 71% of females and

61% of males who received �1 dose of HPV vaccine com-

pleted the 3-dose series.5

Factors associated with failure to initiate the HPV vaccine

series tend to be rooted in parental beliefs, lack of knowledge

about the vaccine, or the absence of a strong provider
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recommendation.5-12 Substantial progress toward the

Healthy People 2020 objective can be made by increasing

completion rates among adolescents who start the HPV vac-

cine series. Many barriers to completion of the HPV vaccine

series are structural, including infrequent preventive health

care visits during adolescence, missed clinical opportunities,

poor communication about the need for multiple HPV vac-

cine doses, and the lack of reminder/recall systems for

follow-up doses.6-22 Overcoming barriers to HPV vaccine

series completion requires a multipronged approach. Offer-

ing vaccines at convenient settings where adolescents are

known to access health care services, as in school-based

health centers (SBHCs), could play an important role in

improving HPV vaccination coverage rates.8,12,22

SBHCs are a key component of the nation’s health care

safety net.23 SBHCs have been shown to improve health and

educational outcomes and are especially useful at reducing

health disparities and increasing health equity.23,24 SBHCs

provide convenient and immediate access to the health care

system and are intended to supplement, not replace, an ado-

lescent’s primary care provider.25 A recent study found that

providers and parents accepted and supported the provision

of HPV vaccine in a school setting.26

Twenty-six SBHCs are located on elementary school,

middle school, and high school campuses in Seattle,

Washington; they are sponsored and staffed by 7 local health

care organizations. HPV vaccine was available at SBHCs

located in 12 high schools and 6 middle schools beginning

in 2007. SBHC clinicians provide a range of services to

students regardless of their health insurance status, including

preventive care, urgent care, chronic disease management,

mental and behavioral health counseling, family planning,

and drug and alcohol counseling. In Washington State, vac-

cines are provided at no cost for all children aged <19

through a universal vaccine program in which childhood

vaccines are purchased by the state with funds from the

national Vaccines for Children (VFC) program and assess-

ments from health plans and other payers.27,28 The Public

Health–Seattle & King County Immunization Program

manages the VFC program in King County and Seattle.

Health care providers participating in the VFC program are

encouraged to enter all immunization records into the

Washington State Immunization Information System

(WAIIS), which allows for coordination of care across mul-

tiple health care systems. Although not all health care pro-

viders participate in VFC, nearly all routinely enter data on

immunizations into WAIIS.

Studies that examined the use of SBHCs to increase HPV

vaccine uptake among adolescents found the rates of series

completion among SBHC users who initiated the series to be

as high as 80%.29-31 Although immunization registry data are

useful for assessing immunization coverage, immunization

information system–based denominators overestimate ado-

lescent populations at the county level because of duplicate

and unresolved records and poor tracking of persons who

move.32 To mitigate these denominator problems, we used

data from WAIIS on adolescents with �1 dose of HPV vac-

cine to compare completion rates of adolescents who used

SBHCs for �1 HPV vaccine dose with completion rates of

adolescents who received HPV vaccine doses only in tradi-

tional health care settings, such as pediatric or family med-

icine clinics.

Methods

To examine completion of the HPV vaccine series among

adolescents, we obtained WAIIS data on HPV vaccine doses

administered through December 31, 2013, for Seattle resi-

dents born during January 1, 1995, through December 31,

2000 (age cohort, 13-18). WAIIS data included patient infor-

mation (sex, date of birth, race/ethnicity, health insurance

status) and vaccine information (type of vaccine adminis-

tered, date of vaccination, provider and facility administering

the vaccine). Because the Advisory Committee on Immuni-

zation Practices recommendation for the HPV vaccine was

published in different years for males and females, we stra-

tified all analyses by sex, and we excluded adolescents who

did not specify sex in WAIIS.

In 2008, the Public Health–Seattle & King County VFC

program created a database to track enrolled clinics’ vaccine

orders, monthly vaccine inventory and accountability

reports, and annual VFC contracts that contain self-

reported information, such as clinic type, hours of operation,

address, and number of health care providers in the practice.

We used the VFC database to identify SBHCs and other

VFC-enrolled clinics in Seattle and match them with their

corresponding facility name in WAIIS.

We included adolescents with �1 dose of HPV vaccine

documented in WAIIS in our analysis, and we analyzed

completion of the 3-dose series. We assessed series comple-

tion in 2 ways: any-time completion and on-time completion.

We defined any-time completion as the percentage of ado-

lescents who received all 3 doses of the series at any time

before December 31, 2013, among adolescents who had

received �1 dose of HPV vaccine. We defined on-time com-

pletion as the percentage of adolescents who received all 3

doses of the series at the recommended age of 11 or 12 by

assessing completion at the patient’s 13th birthday among

adolescents who had started the HPV vaccine series before

their 13th birthday. We examined completion of the HPV

vaccine series by birth-year cohort to understand how uptake

changed since the vaccine’s introduction to the recom-

mended adolescent vaccination schedule.

We defined SBHC users as adolescents who received �1

dose of HPV vaccine from an SBHC as documented in

WAIIS, and we defined SBHC nonusers as adolescents who

received all doses from any other type of clinic as documen-

ted in WAIIS. SBHC users included adolescents who

received HPV vaccine doses from SBHCs located in middle

schools (M-SBHCs) or high schools. Because the recom-

mended age to receive the HPV vaccine series is typically

before an adolescent begins high school, we conducted
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separate analyses of on-time completion rates for users of

M-SBHCs to distinguish them from users of SBHCs located

in high schools. In the on-time completion analyses, we

defined M-SBHC users as adolescents who received�1 dose

of HPV vaccine from any M-SBHCs; we defined M-SBHC

nonusers as adolescents who did not receive any doses of

HPV vaccine from an M-SBHC, including adolescents who

received HPV vaccine doses from only SBHCs located in

high schools and adolescents who received all doses from

any other type of health care setting. To identify differences

in on-time and any-time completion of the 3-dose series

between SBHC users and SBHC nonusers, we stratified all

analyses by sex and by birth-year cohort.

Of 49 290 Seattle adolescents born during 1995-2000 with

records in WAIIS, 568 (1.2%) were missing information on

sex and were excluded from this study. Among adolescents

with sex specified, 24 171 were female and 24 551 were

male. Forty-six percent (11 138 of 24 171) of females and

64.3% (15 797 of 24 551) of males had no doses of HPV

vaccine and were excluded from this study. Of adolescents

with �1 dose of HPV vaccine, 357 of 13 033 females (2.7%)

and 233 of 8754 males (2.7%) did not have information on the

facility that administered �1 dose of HPV vaccine and also

were excluded. A total of 12676 females and 8521 males were

eligible for inclusion in this study. Data on race, ethnicity, and

health insurance status were missing in WAIIS for 67%, 67%,

and 42%, respectively, of adolescents, and these covariates

were not included in the analyses. Thus, the only covariate

tested in logistic regression models was birth cohort.

We determined significance in bivariate analyses by using

the Pearson w2 test or Fisher exact test for small numbers,

with P < .05 considered significant. We assessed trends in

completion rates by birth cohort by using the Cochran-

Armitage test for trend. Because the HPV vaccine was not

recommended for males until 2011, sample size was limited

and some trend analyses could not be conducted. We used

logistic regression models to determine the magnitude of the

association between use of SBHCs and completion of the

HPV vaccine series, and the models incorporated variables

that were found to be significant in bivariate analyses. We

conducted data management activities and statistical

analyses by using SAS version 9.4.33 The Washington State

Institutional Review Board approved this study.

Results

Of 12 676 females with �1 dose of HPV vaccine, 1186

(9.4%) used any SBHC for �1 dose of HPV vaccine, and

511 (4.0%) received �1 dose of HPV vaccine from any

M-SBHC (Table 1). Of 8521 males with �1 dose of HPV

vaccine, 660 (7.7%) received �1 dose of HPV vaccine from

any SBHC, and 164 (1.9%) received �1 dose of HPV vac-

cine from any M-SBHC. Overall, 8612 of 12 676 (67.9%)

females and 3560 of 8521 (41.8%) males with �1 dose of

HPV vaccine completed the 3-dose HPV vaccine series at

any time. Among adolescents who started the HPV vaccine

series on time before their 13th birthday, 3230 of 7773

(41.6%) females and 414 of 1672 (24.8%) males completed

the 3-dose series on time. The percentage of adolescents

using any SBHC and any M-SBHC varied by birth-year

cohort (Table 2).

Any-Time Completion of HPV Vaccine Series Among
Females

Nine hundred of 1186 (75.9%) female SBHC users with �1

dose of HPV vaccine completed the 3-dose series at any

time, which was significantly higher than the 7712 of

11 490 (67.1%) female SBHC nonusers who completed the

series at any time (P < .001). Of 900 female SBHC users who

completed the 3-dose series, 300 (33.3%) received all doses

at SBHCs, and 600 (66.7%) received doses at a mix of

SBHCs and other settings. We also found differences in

rates of any-time completion among females by birth year

(Table 3). We found a significant trend in rates of any-time

completion by birth year among female adolescents who

did not use SBHCs (P < .001); among SBHC nonusers,

older female adolescents had higher any-time completion

rates than younger female adolescents. However, among

female SBHC users, we found no significant trend in any-

time completion rates by birth year (P ¼ .50). Compared

with female SBHC nonusers born in the same years, female

Table 1. Characteristics of adolescents born during 1995-2000 with �1 dose of HPV vaccine by December 31, 2013, Seattle, Washington

Characteristics Female (n = 12 676), No. (%) Male (n = 8521), No. (%)

Used an SBHC for �1 HPV vaccine dose
Used an SBHC located in a middle school or a high school 1186 (9.4) 660 (7.7)
Used an SBHC located in a middle school 511 (4.0) 164 (1.9)

HPV vaccine series completion
Completed HPV vaccine series at any timea 8612 (67.9) 3560 (41.8)
Started HPV vaccine series on timeb 7773 (61.3) 1672 (19.6)
Completed HPV vaccine series on timec 3230 (41.6) 414 (24.8)

Abbreviations: HPV, human papillomavirus; SBHC, school-based health center.
aOf adolescents with �1 dose of HPV vaccine.
bOf adolescents with �1 dose of HPV vaccine, those who received �1 dose of HPV vaccine before 13th birthday.
cOf adolescents who started HPV vaccine series on time, those who received 3 doses of HPV vaccine before 13th birthday.
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SBHC users born in 1998, 1999, and 2000 had significantly

higher rates of any-time completion (Table 3).

In logistic regression analysis, female SBHC users had

37% higher odds of completing the HPV vaccine series at

any time than female SBHC nonusers, after adjusting for

birth cohort (adjusted odds ratio [aOR] ¼ 1.37; 95% CI,

1.19-1.58; P < .001; Table 4).

Any-Time Completion of HPV Vaccine Series Among
Males

Of 660 male SBHC users with �1 dose of HPV vaccine, 334

(50.6%) completed the series at any time, which was signif-

icantly higher than 3226 of 7861 (41.0%) male SBHC non-

users who completed the series at any time (P < .001). Of 334

male SBHC users who completed the 3-dose series, 135

(40.4%) received all doses at SBHCs, and 199 (59.6%)

received doses at a mix of SBHCs and other settings. We

found differences in rates of any-time completion among

males by birth year (Table 3). We also found significant

trends in rates of any-time completion for males by birth-

year cohort; similar to female SBHC nonusers, older male

SBHC nonusers had significantly higher rates of series com-

pletion than younger male SBHC nonusers (P¼ .001). How-

ever, among male SBHC users, rates of any-time completion

were higher among younger males than among older males

(P ¼ .01). Compared with male SBHC nonusers born in the

same years, male SBHC users born in 1998, 1999, and 2000

had significantly higher any-time completion rates.

In logistic regression analysis, male SBHC users had 45%
higher odds of completing the HPV vaccine series at any

time than male SBHC nonusers after adjusting for birth year

(aOR ¼ 1.45; 95% CI, 1.23-1.70; P < .001; Table 4).

On-Time Completion of HPV Vaccine Series Among
Females

Of 380 female M-SBHC users who started the series on time,

182 (47.9%) completed the series on time, which was signif-

icantly higher than 3048 of 7393 (41.2%) female M-SBHC

Table 2. Adolescents born during 1995-2000 with �1 dose of HPV vaccine who received any HPV vaccine doses at an SBHC or M-SBHC
through December 31, 2013, by year of birth, Seattle, Washington

Female, No. (%) Male, No. (%)

Year of Birth
Birth Cohort
(n = 12 676)

SBHC Usersa

(n = 1186)
M-SBHC Usersb

(n = 511)
Birth Cohort

(n = 8521)
SBHC Usersa

(n = 660)
M-SBHC Usersb

(n = 164)

1995 2322 325 (14.0) 96 (4.1) 1338 154 (11.5) 6 (0.4)
1996 2250 246 (10.9) 74 (3.3) 1419 154 (10.9) 5 (0.4)
1997 2165 226 (10.4) 87 (4.0) 1425 103 (7.2) 10 (0.7)
1998 2110 163 (7.7) 68 (3.2) 1437 95 (6.6) 27 (1.9)
1999 1949 143 (7.3) 108 (5.5) 1476 79 (5.4) 46 (3.1)
2000 1880 83 (4.4) 78 (4.1) 1426 75 (5.3) 70 (4.9)

Abbreviations: HPV, human papillomavirus; M-SBHC, school-based health center located in a middle school; SBHC, school-based health center located in a
middle school or high school.
aSBHC users are adolescents who received �1 HPV vaccine dose from an SBHC.
bM-SBHC users are adolescents who received �1 HPV vaccine dose from an M-SBHC.

Table 3. Completion of the 3-dose HPV vaccine series at any time before December 31, 2013, among adolescents born during 1995-2000
with �1 dose of HPV vaccine, by year of birth and use of an SBHC, Seattle, Washingtona

Females, No. (%) Males, No. (%)

Year of Birth SBHC Nonusersb SBHC Usersc P Valued SBHC Nonusersb SBHC Usersc P Valued

All years 7712 of 11 490 (67.1) 900 of 1186 (75.9) <.001 3226 of 7861 (41.0) 334 of 660 (50.6) <.001
1995 1508 of 1997 (75.5) 247 of 325 (76.0) .85 524 of 1184 (44.3) 76 of 154 (49.4) .23
1996 1539 of 2004 (76.8) 189 of 246 (76.8) .99 530 of 1265 (41.9) 67 of 154 (43.5) .70
1997 1384 of 1939 (71.4) 174 of 226 (77.0) .08 565 of 1322 (42.7) 49 of 103 (47.6) .34
1998 1281 of 1947 (65.8) 120 of 163 (73.6) .04 544 of 1342 (40.5) 49 of 95 (51.6) .03
1999 1065 of 1806 (59.0) 109 of 143 (76.2) <.001 543 of 1397 (38.9) 46 of 79 (58.2) .001
2000 935 of 1797 (52.0) 61 of 83 (73.5) <.001 520 of 1351 (38.5) 47 of 75 (62.7) <.001

Abbreviations: HPV, human papillomavirus; SBHC, school-based health center located in a middle school or high school.
aValues are defined as follows: numerator—number of adolescents in birth cohort who started series (ie, had �1 dose of HPV vaccine), denominator—
number of adolescents in birth cohort who completed series (ie, had 3 doses of HPV vaccine), and percentage.

bSBHC nonusers are adolescents who received HPV vaccine doses only in traditional health care settings, such as pediatric or family medicine clinics.
cSBHC users are adolescents who received �1 HPV vaccine dose from an SBHC.
dPearson w2 test of significance between SBHC users and nonusers, with P < .05 considered significant.
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nonusers who completed the series on time (P¼ .01). Of 182

female M-SBHC users who completed the series on time, 68

(37.4%) received all doses at M-SBHCs, and 114 (62.6%)

received doses at a mix of M-SBHCs and other settings. We

found differences in rates of on-time completion among

females by birth year (Table 5). Younger females had higher

rates of on-time completion than older females for both

M-SBHC users (P ¼ .002) and M-SBHC nonusers (P ¼
.002). Female M-SBHC users born in 1998 had significantly

higher rates of on-time completion than female M-SBHC

nonusers born in the same year (P ¼ .04).

In logistic regression analysis, among females who began

the HPV vaccine series on time, female M-SBHC users had

33% higher odds of completing the series on time than

female M-SBHC nonusers, after adjusting for birth cohort

(aOR ¼ 1.33; 95% CI, 1.08-1.64; P ¼ .01; Table 4).

On-Time Completion of HPV Vaccine Series Among
Males

Of 79 male M-SBHC users who started the series on time,

29 (36.7%) completed the series on time, which was sig-

nificantly higher than 385 of 1593 (24.1%) male M-SBHC

nonusers who started the series on time and completed the

series on time (P ¼ .01). Of 29 male M-SBHC users who

completed the series on time, 13 (44.8%) received all

doses at M-SBHCs, and 16 (55.2%) received doses at a

mix of M-SBHCs and other settings. We found

Table 4. Logistic regression model estimates examining factors associated with completion of the 3-dose HPV vaccine series among
adolescents born during 1995-2000 with �1 dose of HPV vaccine, Seattle, Washington

Variable
Bivariate Model,

OR (95% CI) [P Value]a
Multivariable Model Adjusted for Birth

Cohort, aOR (95% CI) [P Value]a

Completion at any time among adolescents
who used an SBHCb

Female 1.54 (1.34-1.77) [<.001] 1.37 (1.19-1.58) [<.001]
Male 1.47 (1.26-1.73) [<.001] 1.45 (1.23-1.70) [<.001]

Completion on time among adolescents
who used an M-SBHCc

Female 1.31 (1.07-1.61) [.01] 1.33 (1.08-1.64) [.01]
Male 1.82 (1.14-2.92) [.01] 1.79 (1.11-2.89) [.02]

Abbreviations: aOR, adjusted odds ratio; HPV, human papillomavirus; M-SBHC, school-based health center located in a middle school; OR, odds ratio; SBHC,
school-based health center located in a middle school or high school.
aWald w2 test of significance for individual regression coefficients, with P < .05 considered significant.
bModels compare any-time completion of 3-dose HPV vaccine series of SBHC users with SBHC nonusers (reference group) among adolescents with �1 dose
of HPV vaccine.

cModels compare on-time completion of 3-dose HPV vaccine series of M-SBHC users with M-SBHC nonusers (reference group) among adolescents with �1
dose of HPV vaccine before 13th birthday.

Table 5. Completion of the 3-dose HPV vaccine series on time by the 13th birthday among adolescents born during 1995-2000 with �1
dose of HPV vaccine before the 13th birthday, by year of birth and use of an M-SBHC, Seattle, Washingtona

Female, No. (%) Male, No. (%)

Year of Birth M-SBHC Nonusersb M-SBHC Usersc P Valued M-SBHC Nonusersb M-SBHC Usersc P Valued

All years 3048 of 7393 (41.2) 182 of 380 (47.9) .01 385 of 1593 (24.2) 29 of 79 (36.7) .01
1995 276 of 893 (30.9) 11 of 53 (20.8) .12 — — —
1996 531 of 1244 (42.7) 24 of 56 (42.9) .98 — — —
1997 551 of 1211 (45.5) 41 of 72 (56.9) .06 — — —
1998 534 of 1266 (42.2) 27 of 47 (57.5) .04 15 of 123 (12.2) 1 of 9 (11.1) .99e

1999 509 of 1268 (40.1) 42 of 83 (50.6) .06 96 of 453 (21.2) 3 of 15 (20.0) .99e

2000 647 of 1511 (42.8) 37 of 69 (53.6) .08 272 of 986 (27.6) 25 of 55 (45.5) .004

Abbreviations: HPV, human papillomavirus; M-SBHC, school-based health center located in a middle school; SBHC, school-based health center located in a
middle school or high school.
aValues are defined as follows: numerator—number of adolescents in birth cohort who started series on time (ie, had �1 dose of HPV vaccine before their
13th birthday), denominator—number of adolescents in birth cohort who completed series on time (ie, had 3 doses of HPV vaccine before their 13th
birthday), and percentage. Dashes (—) indicate that males born before 1998 were not recommended to receive the HPV vaccine series until 2011.

bM-SBHC nonusers are adolescents who received the HPV vaccine doses only in traditional health care settings, such as pediatric or family medicine clinics,
and adolescents who received HPV vaccine doses from an SBHC located in a high school.

cM-SBHC users are adolescents who received �1 HPV vaccine dose from an SBHC located in a middle school.
dPearson w2 test of significance between M-SBHC users and nonusers, with P < .05 considered significant.
eFisher exact test was used to calculate P values for small numbers, with P < 0.5 considered significant.
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differences in rates of on-time completion among males

by birth year (Table 5). When compared with M-SBHC

nonusers born in the same year, male M-SBHC users born

in 2000 had significantly higher rates of on-time comple-

tion (P ¼ .004).

In logistic regression analysis, among males who began

the series on time, male M-SBHC users had 79% higher odds

of completing the 3-dose series on time than male M-SBHC

nonusers, after adjusting for birth-year cohort (aOR ¼ 1.79;

95% CI, 1.11-2.89; P ¼ .02; Table 4).

Discussion

We found that adolescents who used SBHCs for HPV vac-

cine doses had significantly higher series completion rates

than their counterparts who received all their doses in tra-

ditional health care settings. After controlling for differ-

ences in birth year, SBHC users had higher odds of

completing the HPV vaccine series at any time than SBHC

nonusers. The odds of completing the series on time were

33% higher among female M-SBHC users than among

female M-SBHC nonusers. Male M-SBHC users had 79%
higher odds of completing the series on time than male

M-SBHC nonusers, which is especially important when

considering the lagging uptake of HPV vaccine among

males. These findings demonstrate that by encouraging

series completion through the use of alternative health care

settings such as SBHCs, measurable progress can be made

toward achieving the Healthy People 2020 objective of 80%
of males and females aged 13-15 with 3 doses of HPV

vaccine.3

The potential for SBHCs to improve adolescent health by

increasing rates of HPV vaccine series completion is sup-

ported by other studies.29-31 Emphasizing HPV vaccine

series completion is a realistic and tangible goal that can

be accomplished by reducing structural barriers. This study

suggests that the need for return visits to a traditional health

care setting for follow-up doses might be a barrier to HPV

vaccine series completion. SBHCs provide vaccinations in a

setting that is convenient for parents and adolescents.12,22,26

Our study found that most SBHC users also received doses

from other health care settings, providing evidence that

SBHCs supplement the adolescent’s medical home. Among

SBHC users who completed the series, 33% of females and

40% of males received all 3 HPV vaccine doses from

SBHCs; it is unknown if these adolescents were connected

to care in a medical home where they might also have

received HPV vaccine.

Recently, the Advisory Committee on Immunization

Practices updated the recommendations for HPV vaccine

among adolescents: those who begin the series between ages

9 and 14 are required to receive only 2 doses of HPV vaccine;

3 doses are still required for those initiating the series at or

after age 15 and for immunocompromised persons.2 The

updated recommendation should reduce the burden of

follow-up doses and should result in more adolescents

completing the series on time. Regardless of the number of

doses required, SBHCs are an important resource to assist

with improving HPV vaccine series completion.

Limitations

This study had several limitations. First, because a small

percentage of adolescents received doses of HPV vaccine

from SBHCs, some analyses were limited by a small sample

size, especially for male adolescents. Despite the small num-

ber of SBHC users, our analysis found a significant improve-

ment in rates of HPV vaccine series completion for both

males and females. Second, the percentage of adolescents

born in 2000 who used an SBHC for any doses of HPV

vaccine was lower than the percentage of adolescents born

in other birth-year cohorts, because nearly all of these ado-

lescents had not yet started high school, which is where most

adolescents access SBHCs. Third, data on race, ethnicity,

and health insurance status in WAIIS were missing for most

adolescents. Differences in HPV vaccine coverage may exist

among various demographic groups; had we had information

on race/ethnicity and insurance status, our results may have

been different. We also excluded adolescents whose sex was

not specified in WAIIS and adolescents who had documen-

ted doses of vaccine but were missing information on the

facility that administered the doses. It is possible that those

with missing sex or facility information had differences that

could not be accounted for in our analysis. Fourth, the total

number of adolescents with records in WAIIS exceeded pop-

ulation estimates. Some of these adolescents may have

moved from the study area after the creation of their WAIIS

record or were mistakenly entered as duplicates. Our analysis

was limited to adolescents with a documented dose of HPV

vaccine to account for these population issues and to better

understand low rates of series completion. However, it is

possible that some adolescents included in the analysis who

did not appear to have received 3 doses of HPV vaccine had

moved elsewhere and completed the series there.

Conclusion

We found that male and female adolescents who used

SBHCs for HPV vaccine doses had significantly higher com-

pletion rates than adolescents who did not use SBHCs. This

research adds HPV vaccine series completion to the many

other benefits that SBHCs have been shown to provide

to students, families, and communities.23 Using SBHCs to

provide immunization services is an important strategy to

protect adolescents against serious vaccine-preventable dis-

eases, including HPV-related cancers. SBHCs should be

expanded and promoted nationwide to provide more adoles-

cents with access to these services.
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