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Abstract

Background—U.S. Latina women experience disproportionately high cervical cancer incidence
and mortality rates. These health disparities are largely preventable with routine Pap tests and
HPV screening.

Purpose—This study tested the efficacy of a cervical cancer education intervention to improve
risk factor knowledge, attitudes, self-efficacy and self-reported behavior related to cervical cancer
screening among low-income Latinas who had not been screened in the past two years, compared
to a usual care control group.

Methods—Low-income Latinas who had not had a Pap test in the prior two years were recruited
from three Federally Qualified Health Centers and randomly assigned to intervention and control
groups, with in-person assessment at baseline and six-month follow-up. Women in the intervention
group received a one-time low-literacy cervical cancer education program through an interactive,
multimedia kiosk in either English or Spanish based on their language preference.

Results—Compared to the control group, the intervention group demonstrated greater knowledge
(p<.0001) and more favorable attitudes at follow-up: fewer intervention group women never
thought of getting a Pap test (46% vs. 54%, p=0.050 or agreed that it’s fate whether a woman gets
cervical cancer or not (24% vs. 31%, p=0.043). The groups did not differ significantly on the
proportion who had obtained or made an appointment for a Pap test at follow-up (51% vs. 48%, p
= 0.35). Both groups reported high levels of self-efficacy regarding Pap screening at post-
intervention.

Addressfor correspondence/reprint requests: Dr. Armando Valdez, HealthPoint Communications, 10 Jordan Avenue, Los Altos,
CA 94022, U.S.A., 650.917-6600 (Telephone), avaldez@healthpnt.com.
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Conclusion—A one-time interactive, multimedia educational intervention improved cervical
cancer knowledge and attitudes among low-income Latinas, but had no effect on cervical cancer
screening behavior. Exposure of the control group to the pretest conducted on the multimedia
kiosk may have influenced their screening behavior.

Proposed Keywords

Cervical cancer; Pap test; education intervention; knowledge; attitudes; Latina/Hispanic; health
disparities; interactive; multimedia; information technology

Introduction

Methods

Although mortality rates for invasive cervical cancer in the U.S. declined steadily in the past
40 years, Latinas are the only racial/ethnic group whose mortality rates did not decline
significantly (1). Latinas experience the nation’s highest age-adjusted cervical cancer
incidence rate (2), and the nation’s highest age-adjusted mortality rate of any racial/ethnic
group except for Native American women, (3,4). Latinas are more likely than other women
to be diagnosed at an advanced stage of disease due to relatively low screening rates (5,6)
and experience more invasive treatments, poorer quality of life and low survival rates (7).

These cervical cancer disparities are largely preventable with regular Pap tests and human
papillomavirus screening, yet Latinas have lower cervical cancer screening rates than their
non-Latina counterparts, including non-Hispanic white and black women (8,9). Lack of
regular screening among Latinas has been associated with knowledge gaps, attitudinal
barriers, limited health care access due to a lack of health insurance and a medical home
(10,11,12-16). English-language proficiency is strongly correlated with health care access
and cancer screening (17,18). Limited English-language skills have been shown to act as a
barrier to acquisition by Latinas of basic health information from physicians and health
education materials and media messages (19). The objective of this study was to overcome
those barriers with a culturally tailored, bilingual (Spanish/ English), low-literacy cervical
cancer education intervention to improve risk factor knowledge, attitudes, self-efficacy and
Pap screening behavior among low-income, medically underserved Latinas.

The study hypothesized that participants in the intervention group would have higher Pap
screening rates, greater knowledge, greater self-efficacy, and more positive attitudes toward
cervical cancer screening and risk reduction behavior six months after baseline compared to
usual care, control group participants.

This study employed a randomized controlled trial design to test the efficacy of an
interactive multimedia cervical cancer education intervention compared to a usual care
control group. Primary outcomes were self-reported cervical cancer screening, assessed at
baseline and 6-months post-enroliment.
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Study Population

The study accrued 943 Latinas at community clinics in Los Angeles, San Jose and Fresno,
CA who were there for non-study related appointments. Inclusion criteria were: (a) ages 21—
69 years, (b) self-identified Latina, (c) annual household income of $24,680 or less, (d) no
prior cervical cancer diagnosis, (d) no prior hysterectomy and (e) no Pap test within the past
2 years. These women were recruited in-person by bilingual, bicultural, female research
assistants. After verbally describing the nature and purpose of the study, a screening
questionnaire was verbally administered to interested women in their preferred language to
determine whether they met the inclusion criteria. Eligible persons who agreed to participate
in the study were consented and enrolled. Written informed consent was obtained through a
protocol approved by Independent Review Consulting, San Anselmo, CA.

Focus groups were conducted with 97 low-income, non-adherent Latinas to identify salient
cervical cancer education themes appropriate for a screening promotion intervention. The
principal themes that emerged were the pervasiveness of cancer and low cancer survival
rates in the Latino community, a perception that cancer is incurable, a lack of understanding
of the association of HPV to cervical cancer, the sexual transmission of HPV, and cervical
cancer risk factors, including increased risk with age. The purpose of cervical cancer
screening and screening guidelines, particularly the recommended age and frequency of
screening, and the need for screening among women with a hysterectomy, or screening
during pregnancy, were not well understood. Despite a high perceived prevalence of cancer,
participants had a notably low perceived susceptibility of developing cervical cancer. These
findings guided development of a cervical cancer education intervention to address those
knowledge gaps and misconceptions and to promote attitudinal and behavioral change. The
resulting intervention included eight interactive modules that addressed the following topics:
what is cervical cancer? how is HPV transmitted? HPV screening and prevention methods,
what increases or decreases the risk of developing cervical cancer, what is a Pap test and a
Pap test walk-through to demystify the procedure, how to schedule a Pap test and follow up
on the results, and what does an abnormal Pap test result mean, questions for your doctor,
and what to do if you don't have insurance or a regular doctor. The FDA approval of the
HPV vaccine prompted addition of a segment on the vaccine to the education intervention.

The intervention was delivered through interactive, multimedia touchscreen kiosks that
created an individualized, self-paced learning experience tailored via on-screen prompts to a
woman’s language preference (Spanish/English) and age group (18-24, 25-49, 50-69). The
intervention featured age-appropriate behavioral models and multimedia elements—text,
voice, music, graphics, animation and video—to overcome cultural, linguistic, literacy and
attention barriers. For purposes of the study, all women were exposed to a common core of
interactive content which they could navigate to at will; the kiosk allowed them to pause,
scroll back and print specific items, such as a explanation of the acronyms of different Pap
results or contact information of clinics that offered low-cost or no-cost screening in their
area. The English modules had an average duration of 3 minutes and ranged in duration from
1:58 for the Pap test walk-through to 4:30 for the Transmission of HPV. The average dose
received by women was 24 minutes in English and 28 minutes in Spanish. Control group
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participants received an eight-panel, two-color brochure on gynecological cancers produced
in English and Spanish by the Office of Women’s Health of the California Department of
Health Services; the brochure represented standard care.

Study arm, demographic factors, and baseline health care variables were treated as
independent variables. Demographic factors included age, years of education, language of
interview, country of birth, years of U.S. residence, marital status, and number of children.
Health care variables included clinic site, having a particular doctor, insurance status, and
baseline stage of Pap test adoption, defined as pre-contemplation (never had a Pap test, does
not plan to have one in the next 12 months), relapse (had a Pap test in the past, does not plan
to have another one in the next 12 months), and contemplation (plans to have a Pap test in
the next 12 months) based on the Transtheoretical Model (20). Although the study’s
inclusion criteria excluded persons who had a recent Pap test, 29 women reported at baseline
they had received a Pap test within the past two years, which would render them ineligible.
Notwithstanding, the intent-to-treat design required their inclusion in the data analysis; these
women were included in the contemplation stage.

Outcome measures for assessing intervention efficacy were post-test knowledge, attitudes,
self-efficacy, and self-reported screening behavior, defined as having had a Pap test or made
an appointment in the interval between pre- and posttest. A posttest knowledge score was
obtained by summing the number of correct answers to questions about cervical cancer and
Pap tests; the score did not include two additional items regarding knowledge of a free Pap
test program.

Validated cervical cancer knowledge, attitudes, self-efficacy and screening behavior scales
used in the Pathfinders intervention study conducted by the Northern California Cancer
Center (21) were adapted for the study. Nine binary knowledge questions specific to
intervention messages for this study were added to the study instruments. These questions
were examined for face validity by subject-matter experts, translated into Spanish and back-
translated into English to confirm their intended meaning. The resulting questions were
assessed for clarity and comprehension through individual cognitive interviews with ten
Latinas who were demographically similar to the target population to confirm that the
intended meaning was adequately conveyed.

Data Collection

Touchscreen kiosks deployed in waiting areas at the collaborating clinics were programmed
with a bilingual (English/Spanish) baseline assessment of demographic characteristics,
attitudes, knowledge, self-efficacy and behaviors related to cervical cancer and cervical
cancer screening. Study participants were directed to a kiosk by a bilingual, female Research
Assistant to begin the pretest. A welcome screen on the kiosk instructed participants through
voice and text prompts to touch the screen to select their language preference to begin. The
kiosks then displayed the pretest questions in sequence, and prompted respondents to select
their responses. The pretest questions appeared on-screen in large text accompanied by a
voice-over of the question, and then prompted respondents to touch the screen to select their
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responses. This query-response pretest administered to all study participants prior to
randomization took an estimated 18 minutes to complete. Participant responses to the pretest
questions were recorded automatically by the kiosks.

Randomization

The kiosks were programmed with an algorithm that used a random number generator to
randomly assign participants to study arms. Upon completion of a pretest survey conducted
on the kiosks, participants were randomly assigned to either an intervention or control
condition with equal probability, stratified by study site and kiosk. Participants in both
conditions were reassessed at six months from baseline through a structured, language
concordant, telephone interview by bilingual-bicultural, female interviewers who were
blinded to participants’ group assignment. Average completion time for the 48-item pretest
was 8:37 minutes. Attrition rates at post-test were 12.8% in Fresno, 18.9% in San Jose, and
35.4% in Los Angeles, with an overall attrition rate of 22.9%.

Data Analysis

The study arms were compared with respect to baseline characteristics using t-tests for years
of age, years of education, and number of children, and chi-square tests for categorical
variables (all other comparisons). The study employed an intent-to-treat analysis to assess
the effectiveness of the intervention by comparing intervention and control group
participants on Pap screening status at 6 months, the primary outcome. Secondary outcomes
of cervical cancer knowledge, attitudes, and self-efficacy were also compared across study
arms. A chi-square test was used to compare the study arms with respect to the proportion of
women who obtained a Pap test or made an appointment between pre- and post-test. Chi-
square tests were used to compare the study arms with respect to the proportion that
answered each knowledge item correctly at post-test. A t-test was used to compare the study
arms with respect to post-test knowledge score. A chi-square test was used to compare the
study arms with respect to the proportion of women who at post-test reported self-efficacy
with respect to Pap tests. To assess the effect of the intervention on particular attitudes, chi-
square tests were used to compare the study arms with respect to the proportion that agreed
with each attitudinal item at post-test.

In addition, the study developed multivariable models to identify independent predictors of
post-test screening behavior and knowledge. A logistic regression model was developed for
dichotomous outcomes of Pap test receipt or appointment between pre- and post-test (yes or
no) as a function of study arm (intervention or control), site (Los Angeles, Fresno or San
Jose), and baseline covariates previously found to be associated with screening (20),
including age (18,19,21-32, 33-47, 48-66), language of interview (English or Spanish),
years of U.S. residence (born in U.S., <10, > 10), years of education (< 6, 7-11, = 12),
marital status (married/ living together or single), number of children (none, 1-2, 3-4, 5 or
more), health insurance (yes or no), particular doctor (yes or no), and screening stage (pre-
contemplation, relapse, or contemplation). Two successive models added as independent
variables (1) post-test knowledge (total knowledge score and knowledge of a free Pap test
program) and (2) post-test attitudes (cancer fatalism, barriers, and perceived susceptibility)
and self-efficacy in order to assess the incremental effects of these variables. To better
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understand the factors associated with knowledge, multiple regression was used to model
post-test knowledge score as a function of study arm, site, and the baseline covariates
included in the Pap test models.

The study accrued a sample of 943 participants, as shown in Table 1. There were no
statistically significant differences between the study arms with respect to demographic
characteristics and baseline screening stage.

Bivariate results

There was no statistically significant difference between the intervention and control groups
in the percentage of study participants on the primary study outcomes of receiving a Pap test
or making an appointment at post-tests (Table 2).

Women in the intervention group were more knowledgeable about Human Papillomavirus
(HPV) (51% vs. 32%, p<.0001), having multiple partners (79% vs. 68%, p<.01) as
precursors of cervical cancer, and were more likely to know that it may take decades to
develop cervical cancer (37% vs. 18%, p<.0001). Women in the intervention group were
also more aware of free Pap screening resources (60% vs. 47%, p<.001) and more likely to
know how to access those programs (50% vs. 37%, p<.001) compared to women in the
control group. Women in the intervention group were less likely than women in the control
group to report never having thought of getting a Pap test (46% vs. 54%, p<.05) and less
likely to endorse the statement that its fate if a woman gets cervical cancer or not (24% vs.
31%, p<.05). Notably, perceived susceptibility to developing cervical cancer and perceived
self-efficacy for Pap screening were similar in both groups. Cost was not perceived as a
barrier to screening across both groups.

All women who reported obtaining a Pap test at post-test were queried about the primary
reasons for their screening behavior. In the control group, over one-fourth of women (27%)
attributed their screening behavior to the kiosks when asked to identify the main reason for
getting a Pap test, and three-fourths (76%) reported that specific information they obtained
from the kiosk during the pretest influenced their screening decision. There was a
statistically significant difference between intervention (90%) and control (76%) group
participants in the proportion that reported that the kiosk content influenced their decision to
obtain a Pap test (90% vs. 76%, p<.001).

Multivariate results

Regarding the primary outcomes at six months, women were less likely to report having had
a Pap test or making an appointment between pre- and post-test if they were foreign born (>
10 years in the U.S. vs. born in the U.S. odds ratio (OR) = 0.51, 95% confidence interval
(CI) 0.27-0.97) were in the pre-contemplation stage at baseline (OR vs. contemplation =
0.34, 95% C1 0.14-0.84, had fewer years of education (< 6 vs. = 12 OR = 1.97, 95% ClI
1.18-2.39), had greater knowledge of cervical cancer and Pap tests (OR =1.16 per correct
item, 95% CI 1.03-1.30), or knew about a free Pap test program (OR =3.30, 95% CI 2.33—
4.67) (Model 1, Table 3). Knowledge and demographic variables explained 18% of the
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variance in the screening outcome (R-square=0.18). Attitudinal variables had no effect on
the proportion of variance explained in either screening or scheduling of a screening
appointment.

Regarding predictors of cervical cancer knowledge at six months, greater knowledge about
risk factors was associated with being in the intervention group, married or living with a
partner, or having three or more children (Table 4). Knowledge was negatively associated
with being younger, less educated, or in the relapse stage at baseline. The model including
demographic, access, and baseline Pap test stage variables explained 9% of the variance in
knowledge score.

Discussion

This study examined the effects of an educational intervention in promoting Pap screening
among low-literacy, medically underserved Latinas. The proposition that participants
exposed to the education intervention would have higher Pap screening rates (H1) was not
confirmed. The hypothesis that intervention participants would exhibit greater knowledge
(H2) than control group participants was confirmed. The hypothesis that intervention
participants would exhibit greater self-efficacy (H3) and more positive attitudes toward
cervical cancer screening and risk reduction behavior (H4) were only confirmed for two
attitudinal items related to getting a Pap test and the role of fate in whether a woman
develops cervical cancer. Although the intervention had no effect on cervical cancer
screening behaviors, it was associated with significant increases in knowledge of Pap tests
and risk factors for cervical cancer compared to women who received a cervical cancer
brochure. Indeed, the strongest effects of the intervention were observed for knowledge
gains, with significant differences between the intervention and control groups at post-test
on knowledge of where and how to obtain a free Pap test, which was the strongest
independent predictor of screening behavior. Knowledge of cervical cancer and Pap tests
was also positively associated with screening behavior. These findings suggest that the
interactive, multimedia kiosks created an effective learning environment for delivering
cancer education and screening promotion to low-income, low literacy Latinas. These
findings are also consistent with a large body of research indicating that cancer knowledge
and income levels are strong predictors of screening behavior among Latinas, (22-25)
although our educational intervention did not produce significant differences in screening
behavior across study arms.

Attitudinal barriers related to screening behaviors did not play a role in this study with
respect to screening behavior. Attitudes associated with barriers to screening, including self-
efficacy for screening, did not differ significantly across study arms. Indeed, women in both
study groups had comparable attitudes regarding the cost of getting a Pap test, low perceived
susceptibility to developing cervical cancer, and fatalistic beliefs, e.g., that there was nothing
they could do to prevent cervical cancer. These results suggest that while attitudinal barriers
to cervical cancer screening are evident among Latinas in this and other research, (26-35)
they were not pronounced and did not characterize the attitudinal predisposition for the
majority of these women.
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As expected, women with lower levels of education were less knowledgeable than women
with at least a high school diploma. However, contrary to other studies, being less educated
was associated with a greater likelihood of reporting cervical cancer screening at posttest. It
could be that health care access barriers typically found among those with lower educational
levels were absent given that these women were already participating in a system of care.
This could explain the lack of effect of the intervention on screening.

The finding that at the 6-month follow-up almost half of Latinas in the control group
reported getting a Pap test within the prior six months was unexpected and extraordinary
given that previous studies found this population to have significant screening barriers and
low screening rates. (36-51) Notably, screening rates in this study exceeded those reported
in a meta-analysis of Latino screening promotion interventions, which suggests that
exposure to the interactive pretest had the unintended effect of creating awareness and
inducing screening behavior among some control group participants. (52)

Another possible explanation for our null findings with respect to between-groups
differences on follow-up screening is that the exposure among both groups to pretest
questions on cervical cancer and screening was sufficient to produce within-group changes
in screening behaviors. Indeed, closer examination of our findings suggests that the
screening behavior of control group participants was influenced by their exposure to an
interactive, multimedia kiosk during pretest. Exposure to the content-specific questions may
have been sufficient prompting to promote screening behavior among some control subjects,
increasing the salience of Pap testing among women.

Evidence to support this inference that the pretest prompted screening behavior can be
gleaned from an attribution question at post-test that asked women about their primary
reason for obtaining or scheduling a Pap test. Over, a fourth of the women in the control
group reported the kiosk as their main reason for getting screened. Indeed, these women
often commented that the mere experience of taking the pretest convinced them that cervical
cancer was something important and that they should do something about it. While this
finding was unexpected, it is consistent with research showing that simple reminders, or cues
to action can produce modest increases in breast and cervical cancer screening rates. (53-65)
An overwhelming majority of both groups, 76% of women in the control group and 90% of
women in the intervention group who got a Pap test, listed the information provided through
the kiosk as a reason for being screened.

A notable limitation of this study is that its sample was drawn from clinic-based populations
and the findings cannot be generalized to the larger population of medically underserved
Latinas, particularly those who are uninsured and seldom seek medical care. Another major
limitation of this study was that it relied on self-report of Pap screening, which may result in
over-estimates of screening behavior, (66, 67); however, the randomization of study
participants should have addressed any potential reporting bias.
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Conclusion

This study suggests that interactive touchscreen kiosks are an effective cancer education
medium for medically underserved Latinas. Notably, this intervention improved knowledge
and attitudes towards cervical cancer screening among non-adherent, medically underserved
Latinas. Although screening behavior across study arms study did not differ significantly, the
findings suggest that the use of the kiosks for the pretest delivered a sufficient dose of
information to prompt some women in the control group to get screened. Further research is
needed to examine the minimal or optimal dosages of kiosk-based information to prompt
screening behavior.

Acknowledgments

This research was funded by the National Cancer Institute, Grant No. 5 R44 CA093110-3.

References

1. National Cancer Institute, DCCPS, Surveillance Research Program, Cancer Statistics Branch;
Surveillance, Epidemiology, and End Results (SEER) Program Populations (1969-2005).
(www.seer.cancer.gov/popdata) released April 2008

2. Ruiz MS, Marks G, Richardson JL. Language acculturation and screening practices of elderly
Hispanic women. Journal of Aging and Health. 1992; 4(2):268-281. [PubMed: 10117874]

3. SEER Cancer Statistics Review, 1973-1996.

4. Ries, LAG., Melbert, D., Krapcho, M., et al. Bethesda, MD: National Cancer Institute; SEER
Cancer Statistics Review, 1975-2005. http://seer.cancer.gov/csr/1975 2005/, based on November
2007 SEER data submission, posted to the SEER web site, 2008

5. Mitchell JB, McCormack LA. Time trends in late-stage diagnosis of cervical cancer. Differences by
race/ethnicity and income. Med Care. 1997 Dec; 35(12):1220-1224. [PubMed: 9413310]

6. Suarez L, Martin J, Weiss N. Data-based interventions for cancer control in Texas. Tex Med. 1991
Aug; 87(8):70-77.

7. American Cancer Society: Cancer Risk Report Prevention and Control. 1997

8. Perez-Stable EJ, Sabogal F, Otero-Sabogal R, et al. Use of cancer-screening tests in the San
Francisco Bay Area: Comparison of Latinos and Anglos. Journal of the National Cancer Institute
Monographs. 1995; 18:147-154. 48.

9. Perkins, Cl., Wright, WE., Schlag, R. Cancer Surveillance Section. Department of Health Services;
1997. Cancer Incidence and Mortality in California by Race/ Ethnicity, 1988-1994.

10. Clark M, Bartolomeo Inc. A Study of Hispanics' Attitudes concerning cancer and cancer
prevention. American Cancer Society Report. 1985:1-28.

11. Hubbell AF, Chavez LR, Mishra S, et al. From ethnography to intervention: developing breast
cancer control programs for Latinas. Journal of the National Cancer Institute Monographs. 1995;
18:109-116.

12. Navarro AM, Senn KL, Kaplan KM, et al. Por La Vida intervention model for cancer prevention in
Latinas. Journal of the National Cancer Institute Monographs. 1995; 18:137-146.

13. Perez-Stable EJ, Otero-Sabogal R, Sabogal F, et al. Self-reported use of cancer screening tests
among Latinos and Anglos in a prepaid health plan. Arch Intern Med. 1994 May 23; 154(10):
1073-1081. [PubMed: 8185420]

14. Tortolero-Luna G, Glober GA, Villareal R, et al. Screening Practices and Knowledge, Attitudes,
and beliefs about cancer among Hispanic and non-Hispanic white women 35 years old and older in
Nueces County, Texas. Journal of the National Cancer Institute Monographs. 1995; 18:49-56.

15. Solis JM, Marks G, Garcia M, et al. Acculturation, access to care, and use of preventive services by
Hispanics: findings from HHANES 1982-84. American Journal of Public Health. 1990; 80(suppl):
11-19. [PubMed: 9187576]

J Cancer Educ. Author manuscript; available in PMC 2019 February 01.


http://www.seer.cancer.gov/popdata
http://seer.cancer.gov/csr/1975_2005/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Valdez et al.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 10

Martin LM, Parker SL, Wingo PA, Heath CW Jr. Cervical cancer incidence and screening: status
report on women in the United States. Cancer Pract. 1996 May-Jun;4(3):130-1304. [PubMed:
8826141]

Schur CL, Albers LA. Language, sociodemographics, and health care use of Hispanic adults.
Journal of Health Care for the Poor and Underserved. 1996; 7(2):140-158. [PubMed: 8935388]

Stein JA, Fox SA. The influence of ethnicity, socioeconimic status, and psychological barriers on
use of mammaography. Journal of Health Soc Behavior. 1991; 32:101-113.

Fox SA, Stein JA. The effect of physician-patient communication on mammography utilization by
different ethnic groups. Medical Care. 1991; 29(11):1065-1082. [PubMed: 1943268]

Prochaska JO, Velicer WF. The Transtheoretical Model of health behavior change. American
Journal of Health Promotion. 1997; 12:38-48. [PubMed: 10170434]

Zapka JG, Puleo E, Taplin SH, et al. Processes of care in cervical and breast cancer screening and
follow-up--the importance of communication. Prev Med. 2004 Jul; 39(1):81-90. [PubMed:
15207989]

Tortolero-Luna G, Glober GA, Villareal R, et al. Screening Practices and Knowledge, Attitudes,
and beliefs about cancer among Hispanic and non-Hispanic white women 35 years old and older in
Nueces County, Texas. Journal of the National Cancer Institute Monographs. 1995; 18:49-56.

Morgan C, Levin G. A cancer-prevention intervention for disadvantaged women: design and
implementation. J Cancer Educ. 1995 Fall;10(3):168-175. [PubMed: 8534604]

Ramirez AG, McAlister A, Gallion KJ, et al. Community level cancer control in a Texas barrio:
Part I-Theoretical basis, implementation, and process evaluation. Journal of the National Cancer
Institute Monographs. 1995; 18:117-122.

Calle EE, Flanders WD, Thun MJ, et al. Demographic predictors of mammography and Pap smear
screening in U.S. women. American Journal of Public Health. 1993; 85:53-60.

Kim SE, Pérez-Stable EJ, Wong S, et al. Association between cancer risk perception and screening
behavior among diverse women. Arch Intern Med. 2008 Apr 14; 168(7):728-734. [PubMed:
18413555]

Vanslyke JG, Baum J, Plaza V, et al. HPV and cervical cancer testing and prevention: knowledge,
beliefs, and attitudes among Hispanic women. Qual Health Res. 2008 May; 18(5):584-596. Epub
2008 Mar 12. [PubMed: 18337618]

Ackerson K, Gretebeck K. Factors influencing cancer screening practices of underserved women.
Am Acad Nurse Pract. 2007 Nov; 19(11):591-601.

Wallace D, Hunter J, Papenfuss M, et al. Pap smear screening among women >/=40 years residing
at the United States-Mexico border. Health Care Women Int. 2007 Oct; 28(9):799-816. [PubMed:
17907008]

Byrd TL, Chavez R, Wilson KM. Barriers and facilitators of cervical cancer screening among
Hispanic women. Ethn Dis. 2007 Winter;17(1):129-134. [PubMed: 17274222]

Byrd TL, Peterson SK, Chavez R, et al. Cervical cancer screening beliefs among young Hispanic
women. Prev Med. 2004 Feb; 38(2):192-197. [PubMed: 14715211]

Ramirez AG, Suarez L, Laufman L, et al. Hispanic women's breast and cervical cancer knowledge,
attitudes, and screening behaviors. Am J Health Promot. 2000 May-Jun;14(5):292-300. [PubMed:
11009855]

Chavez LR, Hubbell FA, Mishra S, et al. The influence of fatalism on self-reported use of
Papanicolaou smears. Am J Prev Med. 1997 Nov-Dec;13(6):418-424. [PubMed: 9415785]
Tortolero-Luna G, Glober GA, Villareal R, et al. Screening Practices and Knowledge, Attitudes,
and beliefs about cancer among Hispanic and non-Hispanic white women 35 years old and older in
Nueces County, Texas. Journal of the National Cancer Institute Monographs. 1995; 18:49-56.
Clark M, Bartolomeo Inc. A Study of Hispanics' Attitudes concerning cancer and cancer
prevention. American Cancer Society Report. 1985:1-28.

Buki LP, Jamison J, Anderson CJ, et al. Differences in predictors of cervical and breast cancer
screening by screening need in uninsured Latino women. Cancer. 2007 Oct 1; 110(7):1578-1585.
[PubMed: 17696119]

J Cancer Educ. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Valdez et al.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Page 11

Adams EK, Breen N, Joski PJ. Impact of the National Breast and Cervical Cancer Early Detection
Program on mammaography and Pap test utilization among white, Hispanic, and African American
women, 1996-2000. Cancer. 2007 Jan 15; 109(2 Suppl):348-358. [PubMed: 17136766]

De Alba I, Sweningson JM. English proficiency and physicians' recommendation of Pap smears
among Hispanics. Cancer Detect Prev. 2006; 30(3):292—-296. Epub 2006 Jul 17. [PubMed:
16844320]

Moreland S, Engelman K, Greiner KA, et al. Papanicolaou testing among Native American and
Hispanic populations. Ethn Dis. 2006 Winter;16(1):223-227. [PubMed: 16599374]

Shah M, Zhu K, Wu H, et al. Hispanic acculturation and utilization of cervical cancer screening in
the U.S. Prev Med. 2006 Feb; 42(2):146—149. Epub 2005 Nov 16. [PubMed: 16297444]

De Alba I, Ngo-Metzger Q, Sweningson JM, et al. Pap smear use in California: are we closing the
racial/ethnic gap? Prev Med. 2005 Jun; 40(6):747-755. [PubMed: 15850875]

McMullin JM, De Alba I, Chavez LR, et al. Influence of beliefs about cervical cancer etiology on
Pap smear use among Latina immigrants. Ethn Health. 2005 Feb; 10(1):3-18. [PubMed:
15841584]

Borrayo EA, Thomas JJ, Lawsin C. Cervical cancer screening among Latinas: the importance of
referral and participation in parallel cancer screening behaviors. Women Health. 2004; 39(2):13—
29. [PubMed: 15130859]

Scarinci IC, Beech BM, Kovach KW, et al. An examination of sociocultural factors associated with
cervical cancer screening among low-income Latina immigrants of reproductive age. J Immigr
Health. 2003 Jul; 5(3):119-128. [PubMed: 14512766]

Chavez LR, Hubbell FA, Mishra S, et al. The influence of fatalism on self-reported use of
Papanicolaou smears. Am J Prev Med. 1997 Nov-Dec;13(6):418-424. [PubMed: 9415785]
Suarez L, Roche RA, Pulley LV, et al. Why a peer intervention program for Mexican-American
women failed to modify the secular trend in cancer screening. Am J Prev Med. 1997 Nov-Dec;
13(6):411-417. [PubMed: 9415784]

Peragallo NP, Alba ML, Tow B. Cervical cancer screening practices among Latino women in
Chicago. Public Health Nurs. 1997 Aug; 14(4):251-255. [PubMed: 9270290]

Ramirez AG, Suarez L, Laufman L, et al. Hispanic women's breast and cervical cancer knowledge,
attitudes, and screening behaviors. Am J Health Promot. 2000 May-Jun;14(5):292-300. [PubMed:
11009855]

Skaer TL, Robison LM, Sclar DA, et al. Knowledge, attitudes, and patterns of cancer screening: a
self-report among foreign born Hispanic women utilizing rural migrant health clinics. J Rural
Health. 1996 Summer;12(3):169-177. [PubMed: 10162849]

Garbers S, Chiasson MA. Inadequate functional health literacy in Spanish as a barrier to cervical
cancer screening among immigrant Latinas in New York City. Prev Chronic Dis. 2004 Oct.
1(4):A07. Epub 2004 Sep 15.

Coughlin SS, Uhler RJ, Richards T, et al. Breast and cervical cancer screening practices among
Hispanic and non-Hispanic women residing near the United States-Mexico border, 1999-2000.
Fam Community Health. 2003 Apr-Jun;26(2):130-139. [PubMed: 12802118]

O’Malley AS, Gonzalez RM, Sheppard VB, et al. Primary care cancer control interventions
including Latinos: a review. American Journal of Preventive Medicine. 2003 Oct; 25(3):264-271.
[PubMed: 14507536]

Zhu J, Davis J, Taira DA, et al. Screening rates and characteristics of health plan members who
respond to screening reminders. Prev Chronic Dis. 2006 Apr.3(2):A56. Epub 2006 Mar 15.
[PubMed: 16539797]

Partin MR, Slater JS, Caplan L. Randomized controlled trial of a repeat mammography
intervention: effect of adherence definitions on results. Prev Med. 2005 Sep-Oct;41(3-4):734-740.
Epub 2005 Jul 25. [PubMed: 16043216]

Morrell S, Taylor R, Zeckendorf S, et al. How much does a reminder letter increase cervical
screening among under-screened women in NSW? Aust N Z J Public Health. 2005 Feb; 29(1):78-
84. [PubMed: 15782877]

J Cancer Educ. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Valdez et al.

56.

57.

59.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Page 12

Saywell RM Jr, Champion VL, Skinner CS, et al. A cost-effectiveness comparison of three tailored
interventions to increase mammography screening. J Womens Health (Larchmt). 2004 Oct; 13(8):
909-918. [PubMed: 15671706]

Bobo JK, Shapiro JA, Schulman J, et al. On-schedule mammaography rescreening in the National
Breast and Cervical Cancer Early Detection Program. Cancer Epidemiol Biomarkers Prev. 2004
Apr; 13(4):620-630. [PubMed: 15066928]

Eaker S, Adami HO, Granath F, et al. A large population-based randomized controlled trial to
increase attendance at screening for cervical cancer. Cancer Epidemiol Biomarkers Prev. 2004
Mar; 13(3):346-354. [PubMed: 15006907]

Yabroff KR, Mangan P, Mandelblatt J. Effectiveness of interventions to increase Papanicolaou
smear use. J Am Board Fam Pract. 2003 May-Jun;16(3):188-203. [PubMed: 12755245]

Burack RC, Gimotty PA, Simon M, et al. The effect of adding Pap smear information to a
mammography reminder system in an HMO: results of randomized controlled trial. Prev Med.
2003 May; 36(5):547-554. [PubMed: 12689799]

McCaul KD, Wold KS. The effects of mailed reminders and tailored messages on mammography
screening. J Community Health. 2002 Jun; 27(3):181-190. [PubMed: 12027268]

Tseng DS, Cox E, Plane MB, et al. Efficacy of patient letter reminders on cervical cancer
screening: a meta-analysis. J Gen Intern Med. 2001 Aug; 16(8):563-568. [PubMed: 11556935]
Simon MS, Gimotty PA, Moncrease A, et al. The effect of patient reminders on the use of
screening mammography in an urban health department primary care setting. Breast Cancer Res
Treat. 2001 Jan; 65(1):63-70. [PubMed: 11245341]

Torres-Mejia G, Salmerdn-Castro J, Téllez-Rojo MM, et al. Call and recall for cervical cancer
screening in a developing country: a randomised field trial. Int J Cancer. 2000 Sep 15; 87(6):869-
873. [PubMed: 10956399]

Taplin SH, Barlow WE, Ludman E, et al. Testing reminder and motivational telephone calls to
increase screening mammography: a randomized study. J Natl Cancer Inst. 2000 Feb 2; 92(3):233-
242. [PubMed: 10655440]

McPhee SJ, Nguyen TT, Shema SJ, et al. Validation of recall of breast and cervical cancer
screening by women in an ethnically diverse population. Prev Med. 2002 Nov; 35(5):463-473.
[PubMed: 12431895]

Somkin CP, McPhee SJ, Nguyen T, et al. The effect of access and satisfaction on regular
mammogram and Papanicolaou test screening in a multiethnic population. Med Care. 2004 Sep;
42(9):914-926. [PubMed: 15319618]

J Cancer Educ. Author manuscript; available in PMC 2019 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Valdez et al.

Low Income California Latinas without a Pap Test in the Previous Two Years, Distribution of Participant

Characteristics (n=943) by Study Arm

Table 1

Characteristic Intervention Control Total p-
n=480 n=463 n=943 | value
n (%) n (%) n (%)
Age (Years)
Mean (SD) 38.5(11.8) | 39.7 (11.8) | 39.1(11.8) | 0.12
21-34 199 (41) 171 (37) 370 (39) | 0.36
35-49 184 (38) 191 (41) 375 (40)
50-69 97 (20) 101 (22) 198 (21)
Language of pre-test
Spanish 353 (74) 338 (73) 691 (73) | 0.85
English 127 (26) 125 (27) 252 (7)
Birthplace
United States 99 (21) 94 (20) 193 (20) | 0.90
Foreign born 381 (79) 369 (80) 750 (80)
Years in U.S. (for foreign born)
1-5 92 (24) 105 (28) 197 (26) | 0.25
6-10 78 (20) 60 (16) 138 (18)
11-15 80 (21) 68 (18) 148 (20)
16+ 131 (34) 136 (37) 267 (36)
Particular doctor
Yes 236 (49) 229 (49) 465 (49) | 0.93
No 244 (51) 234 (51) 478 (51)
Health insurance
Yes 235 (49) 250 (54) 485 (51) | 0.12
No 245 (51) 213 (46) 458 (49)
Years of formal education
Mean (SD) 8.2 (3.8) 8.1(3.8) 8.2(3.8) | 067
1-6 185 (39) 183 (40) 368 (39)
7-11 168 (35) 149 (32) 317 (34)
12 94 (20) 104 (22) 198 (21)
13+ 33(7) 27 (6) 60 (6)
Marital status
Single 104 (22) 97 (21) 201 (21) | 0.95
Married 213 (44) 197 (43) 410 (43)
Living Together 69 (14) 74 (16) 143 (15)
Divorced, separated 70 (15) 71 (15) 141 (15)
Widowed 24 (5) 24 (5) 48 (5)
Number of children
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Characteristic Intervention Control Total p-
n=480 n=463 n=943 | value
n (%) n (%) n (%)
Mean (SD) 3.0(2.3) 3.0 (2.0) 3.0(22) | 065
0 58 (12) 34 (7) 92(10) | 0.13
1 62 (13) 67 (14) 129 (14)
2 106 (22) 94 (20) 200 (21)
3 97 (20) 108 (23) 205 (22)
4 67 (14) 77 (17) 144 (15)
5+ 90 (19) 83 (18) 173 (18)
Baseline Pap Test stage of Change
Precontemplation 23 (5) 26 (6) 49 (5) | 0.59
Relapse 60 (13) 66 (14) 126 (13)
Contemplation 397 (83) 371 (80) 768 (81)
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Table 2

Low Income California Latinas without a Pap Test in the Previous Two Years, Post-Intervention Knowledge,

Attitudes, and Behavior by Study Arm (N=727)

Intervention  Control  p-value
Item n=383 n=344
n (%) n (%)

Knowledge

Total number of correct responses: Mean (SD) 3.7(1.6) 3.1(14) <0.0001

Cervical cancer caused by HPV 194 (51) 109 (32) <0.0001

Multiple sex partners increases risk 301 (79) 234 (68) 0.0013

Papillomas may take 10 to 20 years... 142 (37) 62 (18) <0.0001

Knows of free Pap screening 230(60) 161 (47) 0.0003

Knows how to access program 193 (50) 128 (37) 0.0004
Attitudes

Never thought of getting a Pap test 177 (46) 183 (54) 0.050

Costs too much to get Pap 101 (26) 109 (32) 0.10

Nothing you can do to prevent cervical cancer 111(29) 112(33) 0.27

It’s fate if woman gets cervical cancer 93(24) 106 (31) 0.043

Chances of getting cervical cancer are pretty low 129(34) 96 (28) 0.10
Self-efficacy

Every women should get Pap smear 378(99) 333(97) 0.083

Can get a Pap smear if needed 356(93) 314(91) 0.40

Pap smears can save our lives 366 (96) 327 (95) 0.75
Screening behavior

Obtained a Pap test or made appointment. 196 (51) 164 (48) 0.35

Kiosk main reason for getting a Pap test 72 (37) 44 (27) 0.045

Kiosk information especially influenced decision to get a Pap test. 177 (90) 124 (76) 0.0002
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Table 4

Low Income California Latinas without a Recent Pap Test Model of Post-test Knowledge Score (n=723)

Parameter | (SE)
Intervention Group 0.63 (0.11) HAAA
Age
21-34 043  (g19)*
35-49 =036 (0.17)*
50-69 Referent
Education
< 6 years —-0.66 (0.16) HAAE
7-11 years -0.24 (0.15)
> 12 years Referent
Spanish Interview -0.11 (0.21)
Time in U.S.
<10 years 0.16 (0.25)
> 10 years -0.00 (0.22)
U.S. born Referent
Married/Living Together  0.29 (0.12) *
Number of Children
0 039  (0.26)
1-2 046 (0.19)*
3-4 037 (018)*
25 Referent
Has a Particular Doctor ~ 0.09 (0.12)
Has Health Insurance 0.20 (0.12)
Baseline Pap Stage
Precontemplation -0.10 (0.27)
Relapse -0.35 (0.17) *
Contemplation Referent
Adjusted R? 0.09
" b<0.0001;
***p<0.001;
*
p<0.05

7‘Adjusted for study site and all other tabulated variables.

Note: SE = standard error.
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