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Abstract

We evaluated the feasibility and acceptability of self-sampling for human papillomavirus (HPV) 

testing and calculated the prevalence of and risk factors for high-risk (hr) HPV infections in a 

community-based sample of American Indian women. To this end, we recruited 329 Hopi women 

aged 21-65 years to self-collect vaginal samples for hrHPV testing. Samples were tested by 

polymerase chain reaction for 14 hrHPV genotypes. We used chi-square tests to identify correlates 

of preference for clinician Pap testing versus HPV self-sampling, and age-adjusted Poisson 

regression to evaluate correlates of hrHPV prevalence. We found that satisfaction with HPV self-

sampling was high, with 96% of women reporting that the sample was easy to collect and 87% 

reporting no discomfort. The majority (62%) indicated that they preferred HPV self-sampling to 

receiving a Pap test from a clinician. Preference for Pap testing over HPV self-sampling was 

positively associated with adherence to Pap screening and employment outside the home. All 

samples evaluated were satisfactory for HPV testing, and 22% were positive for hrHPV. HrHPV 

prevalence peaked in the late 20s and declined with increasing age. HrHPV positivity was 

inversely associated with having children living the household. In conclusion, HPV self-sampling 

is feasible and acceptable to Hopi women, and could be effective in increasing rates of cervical 

cancer screening in Hopi communities. HrHPV prevalence was similar to estimates in the general 

United States population.
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Introduction

Nearly all cervical cancers are linked to infection with high-risk (hr) types of human 

papillomavirus (HPV), with HPV types 16 and 18 contributing to ~70% of cervical cancers 

[1]. In the United States, despite the success of Pap screening programs in reducing disease 

burden over the past 60 years, ~12,000 new cases of cervical cancer are diagnosed annually 

[2]. More than half of new cases are diagnosed in women who were never or rarely screened 

[3]. Variations in screening uptake across racial and ethnic groups likely drive observed 

disparities in cervical cancer incidence. Notably, cervical cancer incidence and mortality 

rates are higher in American Indian women than in non-Hispanic White women [4]. Given 

these disparities, it is not surprising that uptake of Pap screening is lower in American 

Indians than in non-Hispanic Whites [2].

Reasons for non-participation in Pap screening are multifactorial, and include lack of 

insurance, inconvenience, difficulty finding childcare or taking time off work, lack of 

transportation, fear or embarrassment related to receiving a pelvic exam or an abnormal 

result, limited knowledge of cervical cancer, cultural attitudes, and negative experiences with 

medical care [5, 6, 7, 8]. Many of these barriers could be addressed by offering opportunities 

for non-clinic-based cervical cancer screening. Interest is growing in self-sampling as a 

strategy to increase screening participation, with referral to clinic-based diagnostic follow-

up for women with positive results. Guidelines already endorse HPV testing as an adjunct to 

clinic-based Pap screening [9], and previous studies indicate that self-collected samples are 

as sensitive as clinician-collected samples for detecting HPV infections [10], particularly 

when polymerase chain reaction (PCR)-based assays are used for HPV testing [11, 12]. 

Studies also consistently show that self-sampling for HPV infection is feasible and 

acceptable [13], and that it increases participation in cervical cancer screening [14]. Yet no 

study has evaluated self-sampling in an American Indian population.

Our study goals were 1) to assess the feasibility and acceptability of self-sampling for HPV 

testing among American Indian women aged 21-65 years who are enrolled members of the 

Hopi Tribe, and 2) to describe the prevalence and correlates of hrHPV infection. Previous 

studies suggest that the epidemiology of HPV infection may differ between American Indian 

and non-Hispanic White women [15, 16, 17], but data on American Indian populations are 

scarce, and no study to date has focused specifically on Hopi women. Defining the 

epidemiology of hrHPV in a range of American Indian populations is essential for 

evaluating whether disparities in cervical cancer incidence result from differences in the 

prevalence of hrHPV infections.

Winer et al. Page 2

J Community Health. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Materials and Methods

From April 2013 to June 2014, we recruited Hopi women to self-collect vaginal samples for 

HPV testing and to complete a written survey of demographic data, health and sexual 

history, and attitudes toward HPV self-sampling. This cross-sectional, community-based 

study was a collaborative effort of the University of Washington, Cornell University, and the 

Hopi Tribe. The study protocol was developed with input from tribal partners, local project 

staff, and community advisors, and it was reviewed and approved by the Hopi Tribal Council 

and by the institutional review boards of the University of Washington and Cornell 

University.

Study Population and Setting

The Hopi Reservation encompasses approximately 1.6 million acres in northeastern Arizona. 

According to 2009 tribal records, more than 5,000 women are enrolled members of the Hopi 

Tribe. Approximately 75% of tribal members live on the Hopi Reservation in 12 rural 

villages situated on or below 3 adjoining mesas. In 2009, 32% of occupied housing units had 

no telephone service, and 25% of units had no vehicle (Lorencita Joshweseoma, personal 

communication).

The Hopi Office of Prevention and Intervention Cancer Support Services (HCSS) 

coordinates cervical cancer screening for women living on or near the Hopi Reservation 

through the Hopi Women's Health Program, which is part of the National Breast and 

Cervical CancerEarly Detection Program (NBCCEDP) of the Centers for Disease Control 

and Prevention. Pap tests are provided at no cost at two federally-funded Indian Health 

Service facilities: the Hopi Health Care Center (Polacca, AZ) and the Tuba City Regional 

Health Care Corporation (Tuba City, AZ). From July 2008 to June 2013, 2,040 Hopi women 

were served by NBCCEDP, and 1,106 of them (54%) received Pap tests (April 2014 

submission of NBCCEDP Minimum Data Elements).

Study Procedures

Recruitment, eligibility screening, and data collection were coordinated by two local project 

staff at the HCSS office (Kykotsmovi, AZ). To reach women residing both on and off the 

reservation, we developed a multi-faceted recruitment strategy. Flyers and informational 

brochures were posted in public places (including post offices, community centers, health 

centers, and local businesses) and distributed face-to-face during community events 

(including community meetings, school parent-teacher meetings, and health fairs) and door-

to-door health education campaigns sponsored by the HCSS. An electronic version of the 

flyer was distributed by email to tribal listservs and published in tribal newsletters, and 

public service announcements were aired on the tribal radio station.

Printed recruitment materials and radio announcements invited interested women to 

telephone the HCSS project coordinators for additional information and eligibility screening. 

At in-person recruitment events, interested women were asked to fill out cards with their 

names and telephone numbers for subsequent contact and eligibility screening by telephone. 

Eligibility screening also occurred occasionally at community recruitment events, when 
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sufficient time was available. Women also had the option of presenting for in-person 

eligibility screening at the HCSS office. After providing further information about the study, 

project coordinators answered questions from potential participants and obtained verbal 

permission to conduct a survey to determine eligibility. Inclusion criteria included age 21-65 

years, enrollment in the Hopi Tribe, no current pregnancy, and no childbirth in the past 6 

weeks.

Eligible women who verbally agreed to participate were given an informational brochure on 

HPV, a consent form for study participation, and a release-of-information form to ascertain 

compliance with national Pap screening recommendations. To promote participation in 

cancer screening, the consent form asked women if they would like their HPV test results 

and contact information to be shared with the Hopi Women's Health Program. The release-

of-information form requested permission to allow the Hopi Health Care Center and the 

Tuba City Regional Health Care Corporation to release the date (but not the results or other 

details) of the most recent Pap test on record. Women were also asked to provide the names 

of any additional clinics or providers visited in the past 10 years for a Pap test, physical 

examination, or prenatal visit, so that additional Pap dates could be requested. Women were 

asked to read the consent and release-of-information forms carefully, and to contact a staff 

member if they had any questions. Signing the consent form was required for study 

participation, but completing the release-of-information form was optional. Women screened 

at the HCSS office were able to complete these forms in a private room; these women 

immediately received an HPV self-collection kit and a health assessment survey. For women 

screened by telephone, the informational brochure, consent form, and release-of-information 

form were mailed as part of packet that contained instructions for completing the forms, 

along with a pre-paid return mail envelope addressed to the HCSS office.

Women who provided written informed consent were enrolled and given a packet containing 

the self-collection kit, the survey, a flyer on interpreting HPV test results, and a pre-paid 

return mailing box. Women had the option of receiving the packet by mail or picking it up in 

person at the HCSS office. Women also had the option of completing the kit and survey at 

home or completing the kit in a private bathroom at the HCSS office and filling out the 

survey in a private room at the same location. Women who completed the kit and survey at 

home had the option of return mailing or hand-delivering the materials to the HCSS office, 

or telephoning to request pick-up from their homes by a community health representative or 

project coordinator. Each study participant received a $40 gift card as compensation for her 

time.

The HPV self-collection kit included two individually packaged 15.2-cm unscored Dacron-

tipped swabs; a covered tube containing 1.5 ml of specimen transport medium (QIAGEN, 

Gaithersburg, MD); a pair of nitrile gloves; return shipping materials (a clear plastic bag, a 

biohazard bag, and a hard plastic soap dish); and a return mailing box addressed to the 

HCSS office with pre-paid priority mail postage. The kit also contained illustrated 

instructions explaining how to perform the self-collection and how to pack and ship the 

sample if it was collected at home. The instructions directed participants to insert two 

successive swabs into the vagina “as far as it will go without hurting, similar to how you 

would insert a tampon,” and to “gently turn it between your fingers for three full turns.” 
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(Two sequential self-collected swabs increases sensitivity for HPV detection [18].) Other 

instructions asked participants to collect the sample at least two days after the end of the last 

menses and to refrain from vaginal intercourse and the use of “feminine products” for two 

days before sample collection.

Women were asked to complete the written survey after they used the self-collection kit. The 

survey captured information on demographics, health and sexual history, cultural practices, 

knowledge of HPV and cervical cancer, and attitudes toward self-collecting samples for 

HPV testing.

Self-collected samples were placed in a refrigerator on receipt at the HCSS office. All 

samples were batch-shipped by overnight FedEx at room temperature to the Molecular 

Diagnostics Laboratory of the University of Washington's Pathology Department (Seattle, 

WA) for HPV testing. DNA was isolated according to the QIAamp DNA Mini Kit vacuum 

protocol (QIAGEN, Gaithersburg, MD) by using 200 μL of the sample collected in the 

specimen transport medium. Final elution volume was 50 μL. HPV and HPRT1 polymerase 

chain reaction product was generated by amplification with HPV primers MY09 and MY11 

(500 nm), HMB01 (100 nm), and HPRT1 forward and reverse primers (100 nm). Detection 

of 14 hrHPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68) [19] plus HPRT1 

was performed by following a Liquid Bead Microarray assay protocol using 20 μL of the 

product; this protocol is described elsewhere [20]. Results were recorded as positive or 

negative for hrHPV DNA, or unsatisfactory if negative for HPRT1. HPV DNA testing was 

completed in May 2014. In accordance with an existing agreement with the Hopi Tribe, the 

samples were destroyed at the University of Washington in June 2014.

According to each participant's preference, HPV test results were communicated either by 

letter or by a telephone call from one of the project coordinators. To discuss their results, all 

participants were offered the opportunity to arrange either an in-person visit with one of the 

project coordinators or a telephone consultation with a study nurse based at the University of 

Washington.

Statistical Analyses

Women were classified as adherent to Pap screening guidelines if clinic records indicated 

receipt of a Pap test within the past three years, and as non-adherent if no Pap test appeared 

in the records or if the most recent Pap test occurred more than three years previously. In 

cases where no clinic records were requested for a participant, the categorical interval self-

reported on the health survey was used to determine adherence or non-adherence. Women 

who reported a hysterectomy were not classified.

We used chi-square tests to examine the associations of test preference (Pap versus HPV 

self-test) with selected demographic characteristics, health history, cultural practices, 

knowledge of HPV and cervical cancer, and self-sampling location (at home versus HCSS 

office). At the request of our community partners, data on sexual history are excluded from 

this manuscript. Using qualitative methods, we identified themes among open-ended 

responses to a survey item that solicited reasons for preferring either Pap testing or HPV 
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self-testing, and we summarized the prevalence of themes according to test preference. Two 

investigators (RLW and CJN) independently reviewed each response before reaching a 

consensus on thematic content. We also used chi-square tests to assess the associations of 

reported discomfort during vaginal sample collection with age, menopausal status, number 

of pregnancies, and Pap screening adherence.

We calculated the prevalence of any hrHPV infection, multiple-type hrHPV infection, and 

individual hrHPV types. We used age-adjusted Poisson regression to estimate the relative 

risk of any hrHPV detection associated with selected demographic factors, health history, 

cultural practices, and knowledge of HPV and cervical cancer [21]. All analyses were 

conducted by using Stata 12.1 (StataCorp LP, College Station, TX).

Results

Among 353 enrolled participants, 329 returned an HPV self-sampling kit, for a response rate 

of 93.2%. Analyses were restricted to these 329 women. Within this group, 322 (97.9%) also 

returned the survey. Among women included in analyses, the mean age was 43 years 

(standard deviation 13). As shown in Table 1, most women had a history of pregnancy 

(91%), had some level of post-secondary education (68%), and were married or living with a 

partner (51%). Most women had heard of HPV (61%) and were aware of its association with 

cervical cancer (56%). Twenty-one percent of women collected the sample at the HCSS 

office; the rest (79%) performed the collection at home. Within the latter group, 53% (i.e., 

42% of all women in the analyses) hand-delivered the home-collected sample to HCSS, 33% 

requested pick-up from their homes, and 14% returned the sample by mail.

Pap dates from medical records were received for 306 women (93.0% of women in the 

analyses). The agreement between medical record data and self-reported survey data for 

measuring Pap screening adherence was 80.2%. Using a composite of medical record and 

self-reported data to classify Pap screening adherence (whereby self-reported data was used 

only when medical record data were unavailable), 73.4% of women were determined to be 

adherent (i.e., received a Pap test within the past three years).

Most women were very satisfied with their experience using the HPV self-sampling kit 

(Table 2). Almost all (99%) reported that the instructions were easy to understand and 

follow, and 96% reported that the vaginal sample was easy to collect. A minority (13%) 

reported discomfort collecting the sample. Age and Pap screening adherence were not 

associated with reported discomfort (data not shown). Almost all (97%) would recommend 

the kit to a friend or relative, and 62% preferred self-sampling for HPV, whether at home or 

in a clinic, to a Pap test done by a clinician. Preference for Pap testing over HPV self-

sampling was positively associated with Pap screening adherence and being employed full- 

or part-time (Table 3). Accuracy and professionalism were the most common reasons for 

preferring Pap testing (65%), whereas privacy, reduction in embarrassment, and dislike of 

receiving Pap tests from a clinician (reported by 68%) and convenience and ease (reported 

by 52%) were the most common reasons for preferring HPV self-testing (Table 4).
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All samples tested were satisfactory for HPV DNA testing. Overall, 73 women (22.2%) 

tested positive for at least one hrHPV type, while 15 (4.6%) tested positive for more than 

one hrHPV type (Figure 1). The most prevalent types were HPV-51 (4.9%), HPV-18 (3.3%), 

HPV-58 (3.3%), and HPV-66 (3.0%). Among the 73 hrHPV positive women, 23.2% were 

positive for types HPV-16 or HPV-18. HrHPV prevalence was negatively associated with 

age, as women younger than 30 years had a higher prevalence than women aged 30 or older 

(Table 5). In an age-adjusted analysis, women who reported having children younger than 18 

years living the household were less likely to have hrHPV than women who reported not 

having children living in the household.

DISCUSSION

Since 2012, guidelines in the United States have recommended Pap/HPV co-testing as a 

strategy for cervical cancer screening in women aged 30 years and older [9]. In 2014, the 

first HPV test was FDA-approved for primary HPV screening (whereby a Pap test or 

colposcopy is performed only if the HPV test is positive), and guidelines on primary HPV 

screening for women aged 25 years and older were issued in 2015 [22]. With the expanded 

use of HPV testing in clinical practice, it is conceivable that self-collected samples, which 

are as sensitive as clinician-collected samples for detecting HPV infections [10], could soon 

be a guideline-acceptable option for improving uptake of cervical cancer screening. In our 

study population, the percentage of screening-eligible women categorized as adherent to 

screening (73.4%) was comparable to national estimates in the United States (73.2% in 2010 

[23]), but considerably higher than the estimate of 54% for Hopi women served by the 

NBCCEDP between 2008 and 2013. This discrepancy is likely due to self-selection bias 

among participants in our study. Nonetheless, our data confirm that, as in the United States 

general population, a significant proportion of Hopi women are underscreened. Our results 

suggest that offering self-sampling for HPV testing could be effective in overcoming several 

barriers to cervical cancer screening encountered on the Hopi Reservation.

Ninety-three percent of participants self-collected a sample for HPV testing, either at home 

or in the HCSS office, and all samples had sufficient DNA for HPV testing. This result 

demonstrates the feasibility of self-collection among Hopi women. As in other studies, most 

women reported positive attitudes toward self-sampling [6, 8, 24, 25, 26, 27, 28, 29, 30, 31, 

32, 33, 34, 35, 36, 37, 38, 39, 40], with almost all reporting that the test was easy to use, and 

that they would recommend it to a friend or relative. A minority reported discomfort. 

Associated comments indicated that discomfort tended to be minor, with each of the 

following reported by a few women: dryness, bleeding, cramping, and pinching.

Most women in our study preferred self-sampling over Pap testing by a clinician as a 

modality for HPV testing. Most previous studies have also reported that a majority of 

participating women preferred self-sampling [6, 8, 24, 25, 27, 29, 30, 31, 35, 36, 37, 38], 

although some have returned the opposite finding [26, 28, 34, 39]. In our study, a higher 

proportion of women who were not adherent to Pap screening, relative to adherent women, 

preferred self-testing over clinician testing. A similar trend has also been reported for rural 

women in El Salvador [35], suggesting that this strategy could be particularly effective for 

hard-to-reach populations. Whereas a handful of other studies have reported that preference 
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for self-sampling was inversely related to educational level [35, 39] or cervical cancer 

knowledge [26], these factors were not associated with test preference in our analyses.

As in other study populations, common reasons cited for preferring HPV self-testing over 

Pap testing were enhanced privacy and reduced embarrassment [6, 8, 27, 29, 30, 33, 34, 35, 

37] and ease and convenience (including not having to travel to a clinic or take time off 

work) [6, 8, 24, 25, 30, 31, 32, 35, 37, 39]. Nevertheless, almost two-thirds of participants in 

our study chose to visit the HCSS office either to perform self-sampling on site (21%) or to 

hand-deliver a sample collected at home (42%). Only 11% returned their samples by mail. In 

this context we note that residences on the Hopi reservation do not have private mailboxes, 

and that traveling to the post office is less convenient for some women than traveling to a 

clinic. Approximately one-fourth of participants requested that their samples be picked up 

from their homes by a community health representative or project coordinator.

Among the minority of participants who preferred Pap testing over HPV self-sampling, the 

primary reasons cited were clinicians’ professionalism and participants’ belief that the Pap 

test would be more accurate. The same themes have also been noted in previous studies [24, 

25, 26, 27, 28, 29, 30, 31, 34, 35, 39]. If self-sampling is adopted in clinical practice, future 

efforts to educate patients might emphasize the accuracy of self-sampling for HPV testing. 

Furthermore, as in earlier studies [30, 31], several women cited opportunities to receive 

other health care and to obtain immediate answers to their questions as reasons for 

preferring clinic-based Pap testing.

To our knowledge, this is the first study to document hrHPV prevalence in Hopi women. We 

found that prevalence peaked in the 20s and declined with increasing age. This trend was 

similar to age-specific hrHPV prevalence patterns reported in 4,150 women who performed 

self-sampling from 2003 to 2006 in the population-based National Health and Nutrition 

Examination Survey (NHANES) in the United States. However, prevalence peaked in the 

early 20s in NHANES, but in the late 20s in our study [41]. We emphasize that differences 

in populations, sampling methods for HPV testing, and HPV testing assays (including the 

number of hrHPV types included in assays) complicate inter-study comparisons of absolute 

prevalence. Overall, 22% of women in our study were positive for hrHPV, including any of 

14 established high-risk types. In comparison, hrHPV prevalence was 29% in NHANES 

(age range 14-59 years and testing for 23 types) [41], 30% in 235 American Indian women 

recruited from Indian Health Service clinics in the Northern Plains (age range 18-65 years 

and testing for 17 types) [16], and 33% in 291 American Indian women recruited from 

clinics (e.g., for family planning, primary care, or screening sexually transmitted disease) in 

6 United States cities (age range 14-65 years and testing for 22 types) [17].

Twenty-three percent of women testing positive for hrHPV in our study were infected with 

either HPV-16 or HPV-18, equivalent to the proportion reported for American Indian and 

non-American Indian women recruited from urban health clinics in the United States during 

the pre-vaccine era (2003-2005) [17]. Although 21% of women in our study reported a 

history of prophylactic HPV vaccination, vaccination status was not associated with HPV-16 

or HPV-18 infection after adjusting for age. To establish protection before sexual debut, the 

preferred age for HPV vaccination is 11-12 years, with catch-up vaccination recommended 
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up to age 26 [42]. Given the age range of our study population, and the fact that HPV 

vaccines were not commercially available until 2006, most vaccinated women in our study 

were likely vaccinated after sexual debut. Therefore, the lack of association between 

vaccination status and prevalence of HPV-16 and HPV-18 infection is not surprising.

In an age-adjusted analysis, women who reported having children living in the household 

were less likely to have hrHPV infection than women who reported not having children 

living in the household. Other than age, no other risk factors evaluated were significantly 

associated with hrHPV infection. To our knowledge, only one other study has evaluated risk 

factors for prevalent HPV infection in American Indian women [15]. In that study, which 

assessed women in the Northern Plains, age and current smoking were the only risk factors 

independently associated with HPV infection, with age inversely associated and smoking 

positively associated.

Limitations of our study include a self-selected group of women willing to self-sample for 

HPV testing. As our study population represented less than 10% of adult Hopi women, our 

results might not be generalizable to other women in the tribe. Furthermore, given the 

diversity of American Indian tribes, our results among Hopi women might not be 

generalizable to women of other tribes. In addition, although our sample size was larger than 

most prior HPV prevalence studies in American Indians [16, 17, 43], it was smaller than 

most such studies in other racial groups, so we had limited power to evaluate risk factors for 

hrHPV infection. Furthermore, at the request of our community partners, sexual behavior 

variables (e.g. lifetime number of sex partners) were excluded from the risk factor analysis, 

thus limiting comparisons to other populations. Finally, our cross-sectional study design did 

not permit assessment of HPV incidence or natural history parameters that might shed light 

on differences in cervical cancer rates between American Indian women and women of other 

racial groups.

In sum, our results suggest that self-sampling for HPV testing is feasible and acceptable to 

Hopi women, and could be effective in improving cervical cancer screening coverage in this 

population. Future studies among the Hopi should explore preferences for home-based 

versus clinic-based sampling, as well as preferred strategies for follow-up on positive HPV 

results. Our data do not suggest any notable differences in the epidemiology of hrHPV 

infections in Hopi women that might contribute to observed disparities in cervical cancer 

incidence.
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Figure 1. 
Prevalence of type-specific high-risk (hr) human papillomavirus (HPV) infection (n=329). 

Error bars represent 95% confidence intervals. No samples tested positive for hrHPV type 

33.
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Table 1

Demographics, HPV knowledge, cultural characteristics, and health history of study participants (n=329) in 

2013-2014

Characteristic N
a %

Demographics

Age (years)

    21-24 34 10

    25-29 35 11

    30-39 59 18

    40-49 65 20

    50-65 136 41

Education

    Less than high school 34 11

    High school graduate or GED 66 21

    Some college or technical school 163 52

    College associates degree or higher 49 16

Employment status

    Employed full- or part-time 141 46

    Unemployed or laid off 31 10

    Keeping house or raising children 98 32

    Other 37 12

Marital status

    Divorced, separated, widowed, or never been married 152 49

    Married or living with a partner 161 51

Children < 18 years old living in household

    No 78 26

    Yes 220 74

HPV knowledge

Heard of HPV

    No 124 39

    Yes 196 61

Aware that HPV can cause cervical cancer

    No 141 44

    Yes 178 56

Aware that HPV is spread by sexual contact

    No 163 51

    Yes 155 49

Culture

Ability to speak the Hopi or Tewa language
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Characteristic N
a %

    Very well 79 25

    Moderately well 88 28

    A little but not very well 115 37

    I don't speak the Hopi or Tewa language 32 10

Language usually spoken at home

    English 200 66

    Hopi or Tewa 102 34

Health history

General health

    Very good or Excellent 139 43

    Good 141 44

    Fair or Poor 41 13

Smoking status

    Never 208 65

    Former 51 16

    Current 59 19

Ever been pregnant

    No 28 9

    Yes 291 91

History of HPV vaccination

    No 246 79

    Yes 65 21

        Number of shots received by participants who reported a history of HPV vaccination (n=65)

            1 37 57

            2 13 20

            3 15 23

Time since most recent Pap test, 
b
 by self-report

    Within the last year 112 39

    More than 1 year ago but within the last 3 years 125 43

    More than 3 years ago but within the last 5 years 21 7

    More than 5 years ago 32 11

Time since most recent Pap test, 
b
 according to clinic records

    Within the last year 70 26

    More than 1 year ago but within the last 3 years 129 48

    More than 3 years ago but within the last 5 years 23 8

    More than 5 years ago 49 18

a
Numbers might not sum to 329 because of missing data.

b
Hysterectomized women were excluded.
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Table 2

Attitudes about human papillomavirus (HPV) self-testing (n=329)

Attitude N 
a %

Instructions for HPV self-test were easy to understand and follow

    Yes 319 99

    No 2 1

Easy to collect vaginal sample using HPV self-test

    Yes 308 96

    No 12 4

Discomfort collecting vaginal sample

    Yes 43 13

    No 277 87

Would recommend HPV self-test to friend or relative

    Yes 308 97

    No 10 3

Preference for Pap test or HPV self-test

    Pap test done by doctor or nurse 117 38

    HPV self-test 189 62

a
Numbers might not sum to 329 because of missing data.
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Table 3

Cervical cancer screening test preference according to demographics, HPV knowledge, cultural 

characteristics, and health history (n= 306)
a

Characteristic

Test preference 
b

P-value

Pap test done by doctor or nurse HPV self-test

N Row % N Row %

Demographic

Age (years) 0.30

    21-24 10 29 24 71

    25-29 14 40 21 60

    30-39 26 50 26 50

    40-49 20 33 40 67

    50-65 47 38 78 62

Education 0.32

    Less than high school 12 35 22 65

    High school graduate or GED 30 47 34 53

    Some college or technical school 53 34 101 66

    College associates degree or higher 19 43 25 57

Employment status 0.04

    Employed full- or part-time 58 45 70 55

    Unemployed or laid off 15 48 16 52

    Keeping house or raising children 28 29 68 71

    Other 11 31 25 69

Marital status 0.06

    Divorced, separated, widowed, or never been married 62 44 80 56

    Married or living with partner 51 33 104 67

Children < 18 years old living in household 0.23

    No 34 45 42 55

    Yes 76 37 130 63

HPV knowledge

Heard of HPV 0.93

    No 45 38 72 62

    Yes 71 38 116 62

Knew that HPV can cause cervical cancer 0.19

    No 45 34 87 66

    Yes 71 42 100 58

Knew that HPV is spread by sexual contact 0.39

    No 55 36 99 64

    Yes 60 41 88 59
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Characteristic

Test preference 
b

P-value

Pap test done by doctor or nurse HPV self-test

N Row % N Row %

Culture

Ability to speak the Hopi or Tewa language 0.65

    Very well 31 41 45 59

    Moderately well 33 40 50 60

    A little but not very well 36 34 71 66

    I don't speak the Hopi or Tewa language 14 44 18 56

Language usually spoken at home 0.46

    English 74 39 115 61

    Hopi or Tewa 34 35 64 65

Health history

General health 0.93

    Very good or excellent 50 38 81 62

    Good 51 38 84 62

    Fair or poor 16 41 23 59

Ever been pregnant 0.16

    No 14 50 14 50

    Yes 100 36 175 64

Received a Pap test within the past 3 years
c 0.02

    No 20 27 54 73

    Yes 86 42 117 58

a
Twenty-three women did not respond to the question on test preference.

b
The question on test preference was: “In the future, if you could choose between a Pap test done by a doctor or nurse and an HPV test that you 

could do at home by yourself (as you did today), which would you prefer?”

c
Based on available clinic records (93%) and self-report (7%). Hysterectomized women were excluded.
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Table 4

Reasons for cervical cancer screening test preference 
a

Reason N % Example comments

Women who preferred Pap test done by doctor or nurse (n=81 provided comments)b

    More accurate or professional 53 65 “A Pap test in the doctor's office will ensure that the test procedure was 
administered properly and in a sterile environment.”

    Opportunity to receive other care or have 
questions answered at clinic visit

16 20 “The doctor's office is better for me because it checks for everything and not 
one specific thing.”

“Because if I have any questions to ask they can be answered. Or if something 
is noticeable then I can be told right away.”

    Difficulty or physical discomfort with HPV 
self-test

8 10 “Kind of had a hard time inserting swab.”

Women who preferred HPV self-test (n=155 provided comments)c

    Physically more comfortable 13 8 “Because doing it myself didn't cause as much pain like when the doctor does 
it.”

    Convenience, ease 80 52 “It is much easier to do and doesn't require a drive to the hospital and loss of 
wages from work”

“Only because with our daily lives and schedules not everyone has the time for 
doctors’ appointments. The test was fast and easy!”

    Privacy, less embarrassment, dislike receiving 
Pap test from a clinician

106 68 “This method of collecting (sample) is more acceptable to me because I do get 
privacy – less tension or anxiety, etc.”

“Because I hate to go into a doctor's office and have someone (even though I 
have been to the same doctor for 4 years) do the test for me.”

a
Reasons were identified in open-ended responses and are not mutually exclusive.

b
Thirty-six of 117 women (31%) did not provide a reason for preferring the Pap test.

c
Thirty-four of 189 women (18%) did not provide a reason for preferring the HPV self-test.
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Table 5

Relative risk for any high-risk (hr) human papillomavirus (HPV) infection according to demographic 

characteristics and health history (n=329)

Any hrHPV infection

No Yes

Characteristic N Row % N Row % Age-adjusted
a
 relative risk 95% CI

Demographic

Age (years)

    21-24 21 62 13 38 Ref

    25-29 20 57 15 43 1.1 0.5-2.4

    30-39 46 78 13 22 0.6 0.3-1.2

    40-49 52 80 13 20 0.5 0.2-1.1

    50+ 117 86 19 14 0.4 0.2-0.7

Education

    Less than high school 25 74 9 26 Ref

    High school graduate or GED 50 76 16 24 0.9 0.4-2.1

    Some college or technical school 126 77 37 23 0.9 0.4-1.9

    College associate degree or higher 41 84 8 16 0.9 0.3-2.3

Employment status

    Employed full- or part-time 111 79 30 21 Ref

    Unemployed or laid off 21 68 10 32 1.3 0.7-2.7

    Keeping house or raising children 75 77 23 23 0.9 0.5-1.6

    Other 31 84 6 16 0.9 0.4-2.1

Marital status

    Divorced, separated, widowed, or never been married 114 75 38 25 Ref

    Married or living with partner 128 80 33 21 0.7 0.4-1.1

Children < 18 years old living in household

    No 52 67 26 33 Ref

    Yes 175 80 45 20 0.5 0.3-0.8

Health

General health

    Very good or excellent 107 77 32 23 Ref

    Good 110 78 31 22 1.0 0.6-1.7

    Fair or poor 32 78 9 22 1.1 0.5-2.4

Smoking status

    Never 166 80 42 20 Ref

    Former 42 82 9 18 0.9 0.4-1.9

    Current 39 66 20 34 1.5 0.9-2.6

Ever been pregnant

    No 15 54 13 46 Ref
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Any hrHPV infection

No Yes

Characteristic N Row % N Row % Age-adjusted
a
 relative risk 95% CI

    Yes 232 80 59 20 0.6 0.3-1.0

Received ≥ 1 HPV vaccine
b

    No 234 95 12 5 Ref

    Yes 60 92 5 8 1.0 0.3-3.2

Received a Pap test within the past 3 years
c

    No 62 78 17 22 Ref

    Yes 169 76 52 24 1.1 0.7-2.0

CI = confidence interval

a
All analyses were adjusted for continuous age, except for the analysis of the association between categorical age and hrHPV prevalence.

b
Analysis was restricted to HPV types 16 and 18.

c
Based on available clinic records (93%) and self-report (7%). Hysterectomized women were excluded.
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