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Abstract
Background—If women who receive the human papillomavirus (HPV) vaccine are unduly
reassured about the cancer prevention benefits of vaccination, they may choose not to participate
in screening, thereby increasing their risk for cervical cancer. This study assesses adult women’s
knowledge of the need to continue cervical cancer screening after HPV vaccination, describes Pap
test intentions of vaccinated young adult women, and evaluates whether knowledge and intentions
differ across groups at greatest risk for cervical cancer.

Methods—Data were from the 2008 Health Information National Trends Survey (HINTS) and
the 2008 National Health Interview Survey (NHIS), which initiated data collection approximately
18 months after the first FDA approval of an HPV vaccine. We calculated associations between
independent variables and the outcomes using chi-square tests.

Results—Of 1,586 female HINTS respondents ages 18 through 74, 95.6% knew that HPV-
vaccinated women should continue to receive Pap tests. This knowledge did not vary significantly
by race/ethnicity, education, income, or healthcare access. Among 1,101 female NHIS respondents
ages 18 to 26 who had ever received a Pap test, the proportion (12.7%; n = 139) who reported
receipt of the HPV vaccine were more likely than those not vaccinated to plan to receive a Pap test
within three years (98.1% vs. 92.5%, p<0.001).

Conclusions—US adult women possess high knowledge and intention to participate in Pap
testing after HPV vaccination. The vast majority of young adult women who received the HPV
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vaccine within its first two years on the market intend to participate in cervical cancer screening in
the near future. Future studies are needed to examine whether those vaccinated in adolescence will
become aware of, and adhere to, screening guidelines as they become eligible.
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Introduction
The first human papillomavirus (HPV) vaccine was introduced in the United States in 2006.
Both that quadrivalent vaccine, and the bivalent vaccine approved by the FDA in 2009,
protect against HPV 16 and 18, two carcinogenic strains of HPV responsible for
approximately 70% of cervical cancers.1–3 However, neither vaccine confers broad
protection against all high risk types of HPV. In addition, vaccine recipients may have been
exposed to carcinogenic types of HPV before vaccination. Consequently, routine cervical
cancer screening is recommended for both vaccinated and unvaccinated women.4 Some
have expressed concern that women will believe that the vaccine confers complete
protection against cervical cancer, and therefore, not know about or participate in required
continued screening.5 Such misperceptions could be particularly harmful among women of
lower education and income and less generous insurance coverage, who underutilize
cervical cancer screening,6–13 and for racial and ethnic minorities and those of lower
socioeconomic status, who experience a disproportionate burden of cervical cancer
mortality.14–15

In the present study, we assess whether adult women in the general population know about
cervical cancer screening requirements after the HPV vaccine; whether women who
received the HPV vaccine in 2007 and 2008 intend to receive Pap tests in the future; and
whether knowledge and intention vary across groups at greatest risk for poor screening
adherence and cervical cancer.

As no single data source examines both knowledge and behavior related to HPV vaccination
and cervical cancer screening, we conducted separate analyses of data from two national
surveys, the National Cancer Institute’s Health Information National Trends Survey
(HINTS), which examines cancer knowledge and communication, including knowledge of
cervical cancer screening guidelines; and the National Center for Health Statistics’ National
Health Interview Survey (NHIS), which assesses cancer-related behaviors and intentions,
including both HPV vaccination and cervical cancer screening. We hypothesized that
knowledge of screening requirements would vary by socioeconomic status and race/
ethnicity, as previous reports have shown lower awareness of HPV among Black and
Hispanic women and those of lower income and education than among White women and
those with higher income and education.16 Consistent with research showing an association
between HPV vaccination and health care utilization,17–20 we further hypothesized that
adult women who received the HPV vaccine in 2007 and 2008 would report higher intended
Pap test participation than their unvaccinated peers.

Material and Methods
Data

Study samples and outcomes for the two datasets analyzed here are described in Table 1.
Data on women’s knowledge of cervical cancer screening requirements were from the
HINTS 2008, a cross-sectional survey of the US adult population on health communication
topics, conducted from January through April 2008. The survey sample is nationally
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representative, with oversampling of Hispanics and African Americans to ensure adequate
representation and stable estimates. Further details regarding the survey’s development and
design are available at http://hints.cancer.gov. HINTS 2008 was administered by mail and
telephone; however, the survey item of interest was asked solely in the telephone mode, so
our study analyzes telephone data only. Respondents were recruited through random digit
dialing of telephone numbers from a sampling frame of all working residential telephones in
the United States. Applying the American Association for Public Opinion Research’s
standard definitions,21 the screening interview response rate was 42.4% and the rate of
interview completion with the selected respondent was 57.2%, corresponding to a total
response rate of 24.3%. As only female respondents who had heard of HPV were asked the
question regarding Pap testing after the HPV vaccine, we excluded male respondents (n =
1,587) and female respondents who had not heard of HPV (n = 557). We also excluded
women with a history of cervical cancer (n = 38), and those who were older than 75 (n =
405), as cervical cancer screening guidelines differ for them.

Data on HPV-vaccinated women’s intentions to participate in cervical cancer screening were
from the Cancer Control Module of the NHIS 2008, conducted from January through
December of that year. NHIS is an annual, in-person household survey that collects health
information on the U.S. civilian, noninstitutionalized population.22 The survey employs a
complex, stratified, multistage sample in order to provide nationally representative data.
Hispanics and African Americans are oversampled so as to ensure adequate representation
and stable estimates of minority health behaviors. Further details of NHIS are located at
http://www.cdc.gov/nchs/nhis.htm. In 2008, 21,781 adult sample persons were surveyed,
representing a response rate of 62.6%. The sample included here consisted of women who
had ever received a Pap test, had not had a hysterectomy, and were ages 18 to 26 (i.e. - age-
eligible for the HPV vaccine according to Centers for Disease Control and Prevention
guidelines23) (n = 1,101). Of these, 12.7% reported having received at least one dose of the
HPV vaccine (n = 139).

Measures
Outcome Variables—To assess whether respondents were aware of the need to continue
cervical cancer screening after receipt of the HPV vaccine, a dichotomous HINTS survey
item asked: “Do you think women who get the cervical cancer vaccine or HPV shot should
continue to get screened for cervical cancer with the Pap test?” (yes/no).

To assess intention to continue cervical cancer screening, a categorical NHIS survey item
asked: “When do you expect to have your next Pap smear or test?” with possible responses
of “a year or less from now;” “1–3 years from now;” “3–5 years from now;” “more than 5
years from now;” “when a doctor recommends it;” “never, had HPV DNA test;” “never, had
HPV vaccine;” or “never, other reason.” Responses of three years or less were deemed an
intention to screen on schedule, as clinical guidelines recommend that women receive Pap
testing at least every three years.24–26

Independent Variables—The independent variables of interest were factors that have
been associated with HPV knowledge and cervical cancer screening in past studies,16, 27

including sociodemographic characteristics: age, race/ethnicity, education, income, and
marital and immigration status; health care access: insurance coverage and usual health care
provider; personal medical history: HPV diagnosis, abnormal Pap test results or cancer
other than cervical; and cervical cancer screening practices: Pap test history.
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Analyses
We examined the univariate associations between the independent variables and the
outcomes using Chi-square tests. Multivariate analyses were not possible given the limited
distribution of responses for our outcome variables, and in the NHIS data, the small sample
size of vaccinated respondents. Analyses incorporated sampling weights to generate
nationally representative estimates and were conducted using SUDAAN 9.0.1.

Results
Knowledge of Cervical Cancer Screening Requirements

In the HINTS sample of 1,586 women ages 18 through 74 who had heard of HPV and had
no history of cervical cancer, 95.6% of respondents knew that women who receive the HPV
vaccine should continue to receive Pap tests (Table 1). This high level of knowledge did not
vary significantly by race or ethnicity, education, income, health insurance, presence of a
usual health care provider, or previous cancer diagnosis. Women who had a history of HPV
infection or had a Pap test in the previous three years were slightly more likely to know
about the continuing need for Pap tests than those who had not (p<0.01), although for all
subgroups knowledge was greater than 89%.

Intention to Participate in Cervical Cancer Screening
In the NHIS sample of women ages 18 through 26 who had ever had a Pap test and had
never had a hysterectomy (n = 1,101), the 12.7% of women (n = 139) who had received the
HPV vaccine by the end of 2008 were significantly more likely to intend to receive a Pap
test in the next three years than unvaccinated women (98.1% versus 92.7%, p<0.001).
Higher education, doctor visit within the past year, Pap test in the past year, and history of
an abnormal Pap or positive HPV test were all positively associated with intention to have a
Pap test in the next three years.

Among women who had received the HPV vaccine, intention to receive a Pap test in the
next three years did not vary by race/ethnicity, education, income, immigration status, health
insurance, or presence of a usual health care provider (Table 2). Having had a Pap test one to
three years ago, and history of an abnormal Pap test or positive HPV test were marginally
associated with higher intention to participate in Pap testing in the next three years (p<0.10).

Discussion
Our analysis of a nationally representative sample from the 2008 Health Information
National Trends Survey found that the vast majority of women are aware of the need to
continue cervical cancer screening with Pap tests after receipt of the HPV vaccine. We
found higher levels of knowledge regarding the need for screening after vaccination than a
national survey conducted in late 2007;17 this may reflect differences in question wording
and research methods between the two surveys, or slight improvements in public awareness
and understanding of HPV over the course of 2008. In our data, knowledge of screening
requirements varied little across income, education, or racial/ethnic groups, suggesting that
subgroups of women with traditionally lower rates of cervical cancer screening are
appropriately informed about the need for continued screening after HPV vaccination.

Our additional analysis of a nationally representative sample from the 2008 National Health
Interview Survey found that the vast majority of young adult women who initiated the HPV
vaccine series reported that they intend to receive a Pap test within the next three years, in
accordance with cervical cancer screening guidelines.24–26 This finding is not surprising,
because young adult women who are early adopters of the HPV vaccine may have been
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motivated to vaccinate by the same strong orientation toward preventive care that lead them
to receive other vaccines19–20, 28 and to participate in regular cervical cancer screening.
Although women who received the HPV vaccine during its initial two years on the market
were more likely to plan future Pap testing at recommended intervals than unvaccinated
women, it remains to be seen whether adult women who are later adopters of the vaccine
will mimic this pattern, as these women may not be as inclined toward preventive services
as their early adopting peers.

It is important to note that the priority target populations for HPV vaccination are pre-
adolescent and adolescent girls,23 and that women who are vaccinated in young adulthood
differ from those who are vaccinated in pre-adolescence and adolescence on several
important sociodemographic and health care access characteristics. Nationwide, HPV
vaccine coverage in young adult women is approximately 12%,20, 28 with substantially
higher rates of vaccination among those with higher income,20 health insurance,20, 28–29 and
a recent physician visit.17, 19, 30 In contrast, national vaccination rates are substantially
higher among pre-adolescents and adolescents than among adults.31 Factors associated with
cervical cancer screening participation among the current cohort of women who vaccinated
as adults, such as education, income, health insurance, and preventive care orientation, may
not be correlated with HPV vaccination status in the future, as the cohort of adolescent girls
who received the vaccine through public financing programs age into young adulthood.
Because decisions about adolescent vaccination are primarily made by parents and may
reflect the preventive orientation of the parent rather than the adolescent, cervical cancer
screening intentions and practices may differ for women who were vaccinated as pre-
adolescents and adolescents than for those who vaccinate in adulthood.

As the HPV vaccine and HPV DNA tests are further incorporated into cervical cancer
prevention policy,32 cervical cancer screening guidelines may evolve. Policy analyses of
HPV vaccine strategies suggest that widespread HPV vaccination is more cost-effective if
cervical cancer screening is initiated later or screening intervals are less frequent.33

However, Pap testing earlier and more frequently than recommended (e.g., a screening
interval of less than 3 years) was common even before the introduction of the HPV
vaccine,34–35 perhaps reflecting physicians’ disagreement or slow response to rapidly
changing and conflicting guidelines,36 women’s enthusiasm for participating in routine
cancer screening,37 or financial incentives for frequent screening.38 Our findings may
foretell patients’ desire to continue screening at pre-vaccine intervals, even if updated
clinical guidelines recommend less frequent screening.

Limitations
Our study is subject to several limitations. First, on NHIS 2008, only those who had ever
had a Pap test were asked about their intention to participate in cervical cancer screening in
the future; thus, we cannot calculate intention to participate in Pap testing among young
women who have not initiated screening. However, vaccinated women were no more or less
likely than unvaccinated women to have initiated Pap testing. The small subset of the
general population that does not participate in cervical cancer screening stands to benefit
most greatly from HPV vaccination; should unscreened women also go unvaccinated,
disparities in cervical cancer outcomes could worsen as vaccine coverage increases. Our
data did not allow us to explore this concern.

Second, the total number of HPV-vaccinated women in the NHIS sample is small. Sample
size may have limited our ability to detect significant associations between respondent
characteristics and intention to participate in future Pap tests.
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Third, like many recent large surveys that sample households with landline telephones,
HINTS 2008 has a modest response rate, and may under-enumerate 18 to 34 year olds, those
with less than a high school education, minorities and those in low income groups.39

Weighting calibrations use many of these variables and should compensate for possible
biases to the extent that survey respondents are similar in cervical cancer prevention
behaviors to those who were not invited or did not choose to participate.

Fourth, on HINTS 2008, only those contacted by telephone and those who had heard of
HPV were asked whether they knew about continued need for cervical cancer screening
after the HPV vaccine; previous analyses of HINTS data have shown that women who have
heard of HPV are more likely to be younger than age 65, non-Hispanic White, and have
higher income and education.16 Given the uniformity of our outcome across
sociodemographic groups, however, it seems unlikely that either of these two limitations
would create a systematic bias in our results.

Finally, although the HPV vaccine is recommended primarily for adolescents, HINTS data
are collected only from adults, and adolescent respondents to the NHIS are not asked about
their intention to participate in Pap testing in the future. Future research should examine
cervical cancer screening knowledge and intentions among those who received HPV
vaccines in adolescence.

Conclusions
Our study provides encouraging preliminary evidence that adult women are knowledgeable
about the importance of continued cervical cancer screening after receipt of the HPV
vaccine and that those vaccinated in young adulthood are likely to continue to participate in
Pap testing. As time elapses, further studies will be needed to monitor cervical cancer
screening knowledge and behaviors among adult women who are later adopters of the
vaccine and to examine whether vaccinated adolescent females are aware of, and adhere to,
screening guidelines as they become eligible.
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Table 1

Survey samples and outcomes.

Health Information National Trends Survey
(HINTS), 2008

National Health Interview Survey (NHIS), 2008

Sample Female respondents age 18 to 75 who had heard of
HPV (n = 1,586)

Female respondents age 18 to 26 who had never had a
hysterectomy, ever had a Pap test and had received at
least one dose of the HPV vaccine (n = 139)

Mode of Administration Telephone In person

Outcome of Interest “Do you think women who get the cervical cancer
vaccine or HPV shot should continue to get screened
for cervical cancer with the Pap test?”

“When do you expect to have your next Pap smear or
test?”
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Table 2

Descriptive characteristics, belief that women should receive Pap tests after HPV vaccine, HINTS 2008.a b

Respondent Characteristic Women Ages 18 to 75 Weighted %
(95% Confidence Interval)

Think that women who get the HPV
vaccine should continue to receive Pap tests
Weighted % (95% Confidence Interval)

p

All (n = 1,586) 95.55 (94.5, 96.6)

Sociodemographics

Age group (years; n = 1,586) 0.07

 18–29 24.6 (22.8, 26.4) 95.9 (90.3, 98.3)

 30–64 67.0 (65.2, 68.7) 95.9 (93.8, 97.3)

 65–75 8.4 (7.8, 9.1) 92.3 (89.1, 94.6)

Race/ethnicity (n=1,540) 0.08

 Non-Hispanic White 72.0 (69.8, 74.2) 95.8 (94.1, 97.0)

 Non-Hispanic Black 12.8 (10.5, 15.4) 96.4 (88.0, 99.0)

 Hispanic 9.5 (8.0, 11.4) 94.5 (83.0, 98.4)

 Other/multiple ethnicity 5.7 (4.3, 7.4) 93.2 (76.1, 98.4)

Education (n = 1,559) 0.81

 Less than high school 8.3 (6.9, 10.0) 93.3 (78.8, 98.1)

 High school graduate 26.0 (24.1, 28.1) 96.6 (92.1, 98.5)

 Some college or vocational school 36.8 (34.9, 38.7) 95.5 (92.2, 97.4)

 College graduate or more 28.9 (27.6, 30.3) 95.8 (93.4, 97.4)

Income (n = 1,304) 0.97

 <$15,000 8.4 (6.7, 10.5) 96.4 (90.5, 98.7)

 $15,000 – $49,999 37.9 (34.6, 41.4) 96.2 (93.1, 97.9)

 >$50,000 53.7 (51.1, 56.3) 96.5 (94.4, 97.9)

Health Care Access

Health insurance (n = 1,582) 0.81

 Yes 87.2 (84.7, 89.3) 95.6 (94.0, 96.9)

 No 12.8 (10.7, 15.4) 95.0 (84.6, 98.5)

Usual health care provider (n = 1,583) 0.19

 Yes 79.3 (75.6, 82.6) 96.1 (94.4, 97.3)

 No 20.7 (17.4, 24.5) 93.6 (87.6, 96.8)

Cervical Cancer Screening History

Time since last Pap test (n = 1,548) 0.02

 Within the past year 73.6 (70.7, 76.2) 96.5 (94.8, 97.7)

 1 to 3 years ago 15.4 (13.4, 17.5) 96.9 (91.7, 98.9)

 Over 3 years ago 11.1 (9.4, 13.0) 90.0 (82.4, 94.5)

Last Pap was due to abnormality (n = 1,556) 0.15

 Yes 5.4 (4.1, 7.1) 91.7 (77.9, 97.2)

 No 94.6 (92.9, 95.9) 96.1 (94. 7, 97.1)

Ever had HPV infection (n = 1,578) --
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Respondent Characteristic Women Ages 18 to 75 Weighted %
(95% Confidence Interval)

Think that women who get the HPV
vaccine should continue to receive Pap tests
Weighted % (95% Confidence Interval)

p

 Yes 4.6 (3.3, 6.5) 100.0 --

 No 95.4 (93.5, 96.7) 95.3 (93.4, 96.7)

a
Health Information National Trends Survey

b
Among respondents who had heard of HPV prior to the survey.
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Table 3

Descriptive characteristics and intention to receive a Pap test in the next three years among HPV-vaccinated
women who have ever had a Pap test: NHIS 2008.a

Respondent Characteristic
HPV-Vaccinated Women Ages 18 to

26 Weighted % (95% Confidence
Interval)

Intends to receive a Pap test in the next
three years Weighted % (95%

Confidence Interval)
p

All (n = 139) -- 98.1 (94.5, 99.4) --

Sociodemographics

Race/Ethnicity (n = 139) 0.29

 Non-Hispanic White 75.9 (67.5, 82.6) 98.4 (93.0, 99.6)

 Non-Hispanic Black 10.0 (5.7, 17.1) 100.0 --

 Hispanic 10.8 (6.2, 17.9) 100.0 --

 Non-Hispanic Other / Multiple 3.4 (1.6, 7.1) 81.1 (49.4, 95.0)

Education (n = 139)

 Less than high school 5.5 (2.7, 10.9) 100.0 -- 0.54

 High school graduate 20.4 (13.3, 30.0) 98.3 (88.3, 99.8)

 Some college 62.4 (53.2, 70.9) 98.0 (91.7, 99.5)

 College graduate or more 11.7 (7.4, 18.0) 97.5 (84.8, 99.6)

Family Income as % of Federal Poverty Line

(n = 135)

 200% + 57.7 (47.2, 67.6) 97.4 (90.9, 99.3) 0.22

 100% – <200% 19.3 (12.3, 29.0) 100.0 --

 <100% 23.0 (15.8, 32.3) 98.2 (88.6, 99.7)

Immigration Status (n = 139)

 Born in U.S. (Excluding territories) 97.9 (94.7, 99.2) 98.1 (94.4, 99.3) 0.38

 In U.S. 10+ years 1.2 (0.4, 4.0) 100.0 --

 In U.S. <10 years 0.9 (0.2, 4.0) 100.0 --

Health Care Access

Health insurance (n = 137) 0.16

 Yes 95.6 (89.4, 98.2) 98.0 (94.2, 99.3)

 No 4.4 (1.8, 10.6) 100.0 --

Usual source of care (n = 139) 0.10

 Yes (excludes emergency room) 89.8 (82.8, 94.1) 97.9 (93.9, 99.3)

 No 10.2 (5.9, 17.2) 100.0 --

Cervical Cancer Screening History

Time since last Pap test (n = 139)

 1 year ago or less 85.3 (75.8, 91.5) 97.8 (93.6, 99.2) 0.10

 1 to 3 years ago 14.7 (8.5, 24.2) 100.0 --

Ever had abnormal Pap test (n = 139)

 Yes 28.2 (21.4, 36.2) 100.0 -- 0.08

 No 71.8 (63.8, 78.6) 97.4 (92.4, 99.1)
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Respondent Characteristic
HPV-Vaccinated Women Ages 18 to

26 Weighted % (95% Confidence
Interval)

Intends to receive a Pap test in the next
three years Weighted % (95%

Confidence Interval)
p

Ever told you have HPV (n = 133)

 Yes 13.8 (8.4, 21.9) 100.0 -- 0.09

 No 86.2 (78.1, 91.6) 97.7 (93.4, 99.2)

a
National Health Interview Survey
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