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ABSTRACT

Objectives. We described prevalence estimates of high-risk human papilloma-
virus (HR-HPV), HPV types 16 and 18, and abnormal Papanicolaou (Pap) smear 
tests among American Indian/Alaska Native (AI/AN) women compared with 
women of other races/ethnicities. 

Methods. A total of 9,706 women presenting for cervical screening in a 
sentinel network of 26 clinics (sexually transmitted disease, family planning, 
and primary care) received Pap smears and HR-HPV type-specific testing. We 
compared characteristics of 291 women self-identified as AI/AN with other 
racial/ethnic minority groups.

Results. In our population, AI/AN and non-Hispanic white (NHW) women had 
similar age- and clinic-adjusted prevalences of HR-HPV (29.1%, 95% confidence 
interval [CI] 23.9, 34.3 for AI/AN women vs. 25.8%, 95% CI 24.4, 27.2 for NHW 
women), HPV 16 and 18 (6.7%, 95% CI 3.9, 9.6 for AI/AN women vs. 8.8%, 
95% CI 7.9, 9.7 for NHW women), and abnormal Pap smear test results (16%, 
95% CI 11.7, 20.3 for AI/AN women vs. 14.9%, 95% CI 13.7, 16.0 for NHW 
women). AI/AN women had a higher prevalence of HR-HPV than Hispanic 
women, and a similar prevalence of HPV 16 and 18 as compared with Hispanic 
and African American women. 

Conclusions. We could not demonstrate differences in the prevalence of 
HR-HPV, HPV 16 and 18, or abnormal Pap smear test results between AI/AN 
and NHW women. This finding should improve confidence in the benefit of 
HPV vaccine and Pap smear screening in the AI/AN population as an effective 
strategy to reduce rates of cervical cancer. 
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In 2008, there were 11,070 new cases and approximately 
3,870 deaths among women from cervical cancer in the 
United States.1 As a result of Papanicolaou (Pap) smear 
screening, the incidence of cervical cancer has been 
declining for the last 40 years, but the decrease has not 
been consistent across racial/ethnic minority groups.2 
Recently published reports on cancer rates in American 
Indian and Alaska Native (AI/AN) populations using 
U.S. cancer registries with linkage to Indian Health 
Service (IHS) records showed a 25% higher rate of cer-
vical cancer incidence and mortality in AI/AN women 
compared with non-Hispanic white (NHW) women, 
with a nearly twofold variation across IHS regions.2–4 
One report also noted that AI/AN women diagnosed 
with cervical cancer were more likely to be diagnosed 
with non-localized disease than NHW women.3 This 
disparity exists even though approximately 80% of 
women of all races/ethnicities reported recent (within 
three years) Pap smear screening in a national survey 
of health behaviors.5 

One approach to examining this discrepancy in 
cancer rates is to determine if there are differences 
in abnormal Pap smear rates by race/ethnicity, as they 
indicate early precursors to cervical cancer. In a large 
national program that offered Pap smear screening to 
underserved women, reported rates of abnormal Pap 
smear test results in the initial years of the program 
(1991–1998) were highest in AI/AN women during 
the first and second round of Pap smear screening.6 
However, in subsequent years this trend reversed, 
with AI/AN women having one of the lowest rates 
of abnormal Pap smear test results in a more recent 
report (1995–2001).7 While this finding could reflect 
lower disease rates over time, it may also reflect differ-
ent age and geographic inclusion criteria used during 
the two time periods. 

Another approach to examining this disparity in 
cancer rates is to determine if there are differences 
between AI/AN and NHW women in prevalence of 
high-risk human papillomavirus (HR-HPV), especially 
of vaccine-preventable HR-HPV types 16 and 18. There 
are more than 40 HR-HPV types that infect the genital 
mucosa, and HR-HPV infection is the cause of virtually 
all cervical cancers. HR-HPV 16 and 18 are responsible 
for approximately 70% of cervical cancers worldwide.8,9 
Previous studies of AI/AN in Alaska and the Northern 
Plains suggest that AI/AN women have a higher preva-
lence of non-HR-HPV 16 and 18 types.10,11 

The prophylactic HPV vaccine is a significant 
advancement in cervical cancer prevention, as it pre-
vents more than 90% of precancerous cervical lesions 
caused by HPV 16 or HPV 18 if administered to young 
women prior to exposure to the vaccine types.12,13 How-

ever, to impact cervical cancer rates, it must reach a 
broad coverage of females prior to the onset of sexual 
activity. Focus groups of AI/AN women have indicated 
their acceptance of the vaccine, but they expressed 
concern as to the vaccine’s effectiveness in AI/AN 
women.14–16 Concerns voiced in these groups are that 
AI/AN women might have higher rates of HR-HPV 
types not targeted by the vaccine and that the vaccine 
might not be as effective in AI/AN women. These 
concerns must be addressed to reassure the AI/AN 
community that this vaccine will be effective in prevent-
ing cervical disease in their population. 

To inform future cervical cancer prevention strate-
gies, we used data from the multicenter HPV Sentinel 
Surveillance (HSS) project to assess the prevalence 
of HR-HPV, vaccine-preventable HR-HPV (types 16 
and 18), and abnormal Pap smear test results identi-
fied during routine cervical screening visits among 
self-identified AI/AN women in this population. We 
then compared these prevalence estimates with those 
in NHW women and other racial/ethnic minority 
groups to assess whether any of these factors could be 
contributing to the disparity in cervical cancer rates 
between AI/AN and NHW women. We also compared 
the prevalence of type-specific HR-HPV found in AI/
AN women in this group with that of the overall HSS 
group to explore whether any difference in type-
specific HR-HPV infection exists that could modify 
the expected impact of the HPV vaccine in the AI/
AN population. 

METHODS

Study population
The HSS study conducted by the Centers for Disease 
Control and Prevention (CDC) was a large, cross-
sectional study designed to measure the burden of 
HR-HPV infection and abnormal Pap smear test results 
in the U.S. cervical screening population. The enroll-
ment, data, and specimen collection methods for this 
study have been previously published elsewhere.17

Briefly, women aged 18–65 years were invited to 
enroll when they presented for routine cervical can-
cer screening. Two teen clinics were included (one 
in Denver and one in Baltimore) that invited women 
aged 14–17 years to participate. Participants were 
recruited from 26 clinics located in six cities (Boston, 
Massachusetts [including two clinics in Fitchburg and 
Springfield, Massachusetts]; Baltimore, Maryland; New 
Orleans, Louisiana; Denver, Colorado; Seattle, Washing-
ton; and Los Angeles, California) beginning January 1, 
2003, and ending December 31, 2005. Clinics included 
eight sexually transmitted disease (STD) clinics, 10  
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family planning clinics, and eight primary care clinics. 
Women excluded from the study included those with 
a previous hysterectomy, those with a Pap smear test 
or any type of cervical treatment within the 12 months 
prior to enrollment, those currently menstruating, and 
those who were pregnant. All protocols were approved 
by local and CDC Institutional Review Boards. Each 
participant gave written informed consent. 

Demographic information was collected by an 
administered standardized questionnaire. Race/eth-
nicity were self-reported, and women could identify 
more than one race/ethnicity that included the fol-
lowing categories: white, Hispanic or Latina, African 
American/black, Asian, AI/AN, or Native Hawaiian/
other Pacific Islander. Women reporting more than 
one race/ethnicity were included in the multiracial 
category. Because many AI/AN women reported more 
than one race/ethnicity, all women who self-identified 
as AI/AN were included in the AI/AN group even if 
they reported more than one race/ethnicity. 

Measurements
HSS project staff abstracted Pap smear test results 
and medical record data. Providers collected cervical 
samples for Pap smear testing using their current local 
method (conventional or liquid based) at the time 
of pelvic examination. In addition, a second cervical 
sample was obtained using the Digene Cervical Sam-
pler (Digene cervical brush and specimen transport 
medium; Qiagen, formerly Digene, Gaithersburg, 
Maryland). This sample was tested for HR-HPV DNA 
using the Hybrid Capture 2 assay (Qiagen). Before 
Hybrid Capture 2 testing, an aliquot from each cervical 
sample was removed and sent to CDC for HPV detec-
tion and typing based on L1 consensus polymerase 
chain reaction (PCR) and the prototype Roche line blot 
assay (reagents provided by Roche Molecular Systems, 
Alameda, California). 

Briefly, 150 microliters (μL) were extracted with 
Roche MagNA Pure to a volume of 100 μL. A 10 μL 
aliquot was amplified and the resulting product was 
screened for the presence of HPV amplicons using 
gel electrophoresis. Samples with amplicons were 
hybridized to the typing strip to detect any of 37 types 
included on the line blot. Those that did not hybridize 
were examined with Sanger sequencing to detect types 
not included in the hybridization. Samples negative for 
HPV and for the endogenous control gene (β-globin) 
were considered inadequate. The PCR testing results 
are reported in this study. The prototype line blot 
assay detects HR-HPV DNA types 16, 18, 26, 31, 33, 
35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 67, 68, 69, 70, 73, 
82, and IS39.

Local cytopathologists interpreted all cytology 
specimens using the Bethesda 2001 guidelines. In our 
analysis, an abnormal Pap smear test result was any cyto-
logic result of atypical squamous cells of undetermined 
significance (ASC-US), atypical squamous cells—
cannot exclude high-grade squamous intraepithelial 
lesion (ASC-H), low-grade squamous intraepithelial 
lesion (LSIL), high-grade squamous intraepithelial 
lesion (HSIL), atypical glandular cells (AGC), and 
adenocarcinoma in situ (AIS) or cancer. None of the 
enrolled women had cytological evidence of invasive 
cervical cancer.

Statistical analysis
We calculated the overall crude prevalence of HR-HPV 
and crude prevalence estimates (with corresponding 
95% confidence intervals [CIs]) for strata defined by 
age, race/ethnicity, clinic type, city, and Pap smear test 
results. Because the prevalence of HR-HPV infection, 
HPV 16- and 18-specific infection, and abnormal Pap 
smear test results differed significantly by age and clinic 
type, we indirectly standardized prevalence estimates, 
adjusting for age and clinic type, using the total number 
of people entered in the project from all cities as the 
standard population. We assumed a binomial distribu-
tion for all outcomes of interest and calculated 95% CIs 
for the prevalence estimates using the exact method. 
We used the Chi-square statistic to test for significant 
differences between proportions. We performed all 
analyses using SAS® version 8.2.18

RESULTS

A total of 9,706 women enrolled in the HSS project 
were included in our analyses. Women who were posi-
tive for human immunodeficiency virus and women 
without valid HPV test results were excluded. Among 
the cohort, 291 women were classified as AI/AN, which 
represented 3% of the overall group (Table 1). NHW 
women comprised 40%, African Americans 26%, His-
panic women 22%, and Asian or Pacific Islander (API) 
11% of the group.

Of 291 AI/AN women, 61 (21%) self-identified as 
AI/AN alone, 136 (47%) self-identified as AI/AN and 
Hispanic, 51 (18%) self-identified as AI/AN and white, 
14 (5%) self-identified as AI/AN and African American, 
and 29 (10%) self-identified as AI/AN and other (API/
Hawaiian or multiracial). Among AI/AN women alone, 
the crude HR-HPV prevalence was 41% (95% CI 29, 
53) compared with 27% (95% CI 18, 37) among AI/
AN women with an additional race and 43% (95% CI 
19, 46) for AI/AN women combined with two or more 
races (data not shown). 
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Among the AI/AN women, the age range was 14–65 
years, with more than half of the women (54%) in their 
20s at the time of testing. About half of the women were 
from family planning clinics (51%), with 35% tested in 
STD clinics, and the remainder in primary care clinics 
(14%). Geographically, 59% were seen in the Seattle 
clinics, 26% in the Denver clinics, 8% in the Boston 
clinics, and the rest in the other cities (Table 1). 

The overall crude prevalence of HR-HPV infec-
tion was 32.7% (95% CI 27.5, 38.4) in AI/AN women 
compared with 24.9% (95% CI 24.0, 25.8) in women 

of other racial/ethnic minority groups. Prevalence was 
highest among the 39 adolescents (aged 14–19 years), 
with 48.7% testing positive for HR-HPV. The prevalence 
of HR-HPV by clinic type was highest among AI/AN 
women attending STD clinics (42.6%) compared with 
family planning (31.8%) and primary care (11.9%) 
clinics. These findings are consistent with the overall 
group of women enrolled in HSS (Table 1).

To assess the relative effects of race/ethnicity on 
HR-HPV, HPV 16 and 18, and abnormal Pap smear 
test results, we calculated age- and clinic-adjusted 

Table 1. Prevalence of HR-HPV by demographic characteristics and cytology results among  
AI/AN women compared with the entire HSS study, 2003–2005

Characteristic
AI/AN enrollees  

N (percent)
HR-HPV prevalence  
Percent (95% CI)a

HSS group  
N (percent)

HR-HPV prevalence  
Percent (95% CI)a

Total 291 (100) 32.7 (27.5, 38.4) 9,415 (100) 24.9 (24.0, 25.8)
Age (in years)
 14–19 39 (13) 48.7 (33.9, 63.8) 1,202 (13) 38.6 (35.9, 41.4)
 20–29 157 (54) 36.9 (29.8, 44.7) 4,433 (47) 32.9 (31.6, 34.3)
 30–39 63 (22) 17.5 (9.9, 28.8) 1,970 (21) 13.8 (12.3, 15.3)
 40–49 22 (8) 31.8 (19.2, 53.0) 1,257 (13) 9.5 (7.8, 11.1)
 50–65 10 (3) 0 553 (6) 5.4 (3.5, 7.3)
Clinic type
 Primary care 42 (14) 11.9 (4.7, 25.5) 3,135 (33) 14.2 (13.0, 15.4)
 Sexually transmitted 
  disease

101 (35) 42.6 (33.4, 52.3) 2,905 (31) 31.0 (29.3, 32.7)

 Family planning 148 (51) 31.8 (25.8, 39.7) 3,375 (36) 29.6 (28.0, 31.1)
City
 Boston  24 (8) 33.3 (17.8, 53.4) 1,984 (21) 26.8 (24.8, 28.7)
 Baltimore 4 (1) 50.0 (15.0, 8.05) 1,388 (15) 25.5 (23.2, 27.8)
 New Orleans 3 (1) 0  718 (8)  25.5 (22.3, 28.7)
 Seattle 171 (59) 32.2 (26.6, 39.5) 1,685 (18) 26.4 (24.2, 28.5)
 Denver 75 (26) 33.3 (23.7, 44.6) 1,760 (19) 27.0 (24.9, 29.1)
 Los Angeles 14 (5) 35.7 (16.2, 68.1) 1,880 (20) 19.0 (17.3, 20.8)
Race/ethnicity
 White NA NA 3,717 (40) 26.4 (25.0, 27.9)
 Hispanic NA NA 2,100 (22) 21.6 (19.9, 23.4)
 African American NA NA 2,478 (26) 28.7 (27.0, 30.5)
 Asian or Pacific Islander NA NA 1,017 (11) 15.4 (13.2, 17.7)
 AI/AN 291 (100) 32.7 (27.8, 38.4) NA 32.7 (27.8, 38.4)
 Multiracialb NA NA 103 (1) 37.9 (28.5, 48.0)
Cytology resultsc

 Normal  234 (83) 25.2 (19.6, 30.8) 8,480 (86) 19.1 (18.2, 20.0)
 $ASC-USd 48 (17) 70.8 (58.0, 83.7) 1,346 (14) 60.1 (57.5, 62.8)

aHR-HPV prevalence by polymerase chain reaction testing
bMultiracial refers to more than one race excluding AI/AN.
cNine AI/AN and 335 non-AI/AN women were missing Papanicolaou smear test results.
dIncludes atypical squamous cells—cannot exclude high-grade lesion, low-grade squamous intraepithelial lesion, high-grade squamous 
intraepithelial lesion, and atypical glandular cells results

HR-HPV 5 high-risk human papillomavirus

AI/AN 5 American Indian/Alaska Native

HSS 5 HPV Sentinel Surveillance

CI 5 confidence interval

NA 5 not applicable 

ASC-US 5 atypical squamous cells of undetermined significance
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prevalence estimates and indirectly standardized to 
the total number of women entered in the study from 
all cities. Adjusted prevalence for HR-HPV in AI/AN 
women was 29.1% (95% CI 23.9, 34.3), which was 
similar in NHW women (25.8%, 95% CI 24.4, 27.2). 
Prevalence rates in African American and multiracial 
women were similar to AI/AN as well. Hispanic and 
API women had a statistically significant lower rate of 
HR-HPV, although the absolute difference in preva-
lence was small (Table 2).

Among AI/AN women, 234 (83%) had a normal Pap 
smear test result compared with 8,480 (86%) in the 
non-AI/AN group (Table 1). The crude prevalence of 
HR-HPV in women with normal Pap smear test results 
was higher in AI/AN vs. non-AI/AN women (25.2% 
vs. 19.1%, p50.02) but not statistically significant after 
adjusting for age and clinic type. Among women with 
an abnormal Pap smear test result, there was no differ-
ence in the crude or adjusted prevalence of HR-HPV 
DNA detected in cervical swab specimens among the 
AI/AN and non-AI/AN groups.

For the HR-HPV types targeted by the prophylactic 
HPV vaccine (i.e., HPV 16 and 18), adjusted prevalence 
estimates were not significantly different for AI/AN 
(6.7%, 95% CI 3.9, 9.6) and NHW (8.8%, 95% CI 7.9, 
9.7) women. The rates in Hispanic, African American, 
and API women were also similar. Prevalence was higher 
at a statistically significant level for non-AI/AN mul-
tiracial women (14.9%, 95% CI 8.0, 21.7) (Table 2). 
Among those positive for HR-HPV, the crude estimate 

of HPV 16 and 18 among AI/AN women was 23% 
(23/95) and was similar to prevalence in non-AI/AN 
women (30% [720/1,625], p50.12 for comparison) 
(data not shown).

Comparing racial/ethnic groups, age- and clinic-
adjusted prevalence estimates of abnormal Pap smear 
test results ($ASC-US), AI/AN women were no more 
likely to have an abnormal Pap smear test result than 
NHW women (16.0% vs. 14.9%) (Table 2). Similarly, 
no significant differences were found between AI/AN 
and Hispanic or multiracial women, although AI/AN 
women were more likely to have an abnormal Pap 
smear test result compared with African American 
and API women. 

The crude prevalence of specific HR-HPV types 
for the AI/AN group was compared with non-AI/
AN women (Figure). HPV 16 was the most prevalent 
(5.5%) followed in descending order by 52, 39, 59, 66, 
53, 56, 45, 73, 31, 18, 58, 51,70, 67, 68, 33, 35, 82, 26, 
and 69. HPV IS39 was not found in the AI/AN popu-
lation. While the descending order for the non-AI/
AN group varied from the AI/AN group, the trend 
for these types was quite similar, with HPV 16 being 
the most prevalent and HPV 82, 26, and 69 being the 
least prevalent for both groups. We did not control for 
the presence of multiple HR-HPV DNA types in these 
analyses; however, the crude prevalence estimates of 
multiple infections were similar between AI/AN women 
(37.0% [36/95]) and non-AI/AN women (38.8% 
[909/1,436]) (p50.86).

Table 2. Prevalence of HR-HPV and abnormal Pap smear test results by race/ethnicity,  
adjusted by age and clinic type among women in the HSS study, 2003–2005

Characteristic
Enrollees 

N (percent)

Adjusted prevalence  
for HR-HPV  

Percent (95% CI)a

Adjusted prevalence  
of HPV 16 and 18 
Percent (95% CI)

Adjusted prevalence of 
abnormal Pap smearb 

Percent (95% CI)

Total 9,706 (100) 25.1 (24.3, 26.0) 7.6 (7.1, 8.1) 13.7 (13.0, 14.4)
Race/ethnicity
 American Indian/Alaska Native 291 (3) 29.1 (23.9, 34.3) 6.7 (3.9, 9.6) 16.0 (11.7, 20.3)
 Non-Hispanic white 3,717 (40) 25.8 (24.4, 27.2) 8.8 (7.9, 9.7) 14.9 (13.7, 16.0)
 Hispanic 2,100 (22) 22.5 (20.8, 24.3) 7.2 (6.1, 8.3) 15.0 (13.4, 16.5)
 African American 2,478 (26) 25.4 (23.7, 27.2) 6.4 (5.4, 7.4) 11.3 (10.0, 12.6)
 Asian or Pacific Islander 1,017 (11) 24.5 (21.9, 27.1) 6.8 (5.2, 8.3) 10.6 (8.7, 12.5)
 Multiracialc 103 (1) 32.7 (23.7, 41.8) 14.9 (8.0, 21.7) 18.2 (10.6, 25.7)

aHR-HPV prevalence based on polymerase chain reaction testing
bAbnormal Pap smear test result defined as $ASC-US = atypical squamous cells of undetermined significance, ASC-H 5 atypical squamous 
cells—cannot exclude high-grade lesion, LSIL 5 low-grade squamous intraepithelial lesion, HSIL 5 high-grade squamous intraepithelial lesion, 
AGC 5 atypical glandular cells 
cMultiracial consists of women who specified more than one race/ethnicity excluding American Indian/Alaska Native.

HR-HPV 5 high-risk human papillomavirus

Pap 5 Papanicolaou

HSS 5 HPV Sentinel Surveillance

CI 5 confidence interval
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DISCUSSION

In this analysis of women enrolled in the HSS project, 
AI/AN women had a high burden of HR-HPV, with 
an age- and clinic-adjusted prevalence of 29%. We 
found no difference between AI/AN women and NHW 
women with respect to prevalence of HR-HPV, HPV 
16 and 18, or abnormal Pap smear test results. We did 
find that AI/AN women had a similar prevalence of 
HR-HPV to African American and multiracial women 
and only a slightly higher prevalence of HR-HPV com-
pared with Hispanic and API women. Our findings do 
imply that prevention strategies such as routine Pap 
smear tests and the use of the HPV vaccine should be 
equally efficacious in decreasing cervical cancer rates 
in both AI/AN and NHW women. 

The AI/AN women enrolled in our study had a 
higher adjusted prevalence of HR-HPV (29%) than 
that observed in previously published studies of AI/
AN from New Mexico (7.7%), Alaska (21%), and the 
Northern Plains (14%).11,19,20 Potential reasons for the 
differences may be that the AI/AN women in this proj-
ect were mainly seen in urban STD or family planning 
clinics rather than in primary care, gynecology, or rural 
outpatient clinics. Also, the HR-HPV prevalence in two 
of the studies19,20 were based on an earlier generation 
dot-blot hybridization method that is less sensitive than 
the PCR technology used in this study.21 The North-
ern Plains study used PCR technology similar to ours. 
Although that study had lower prevalence estimates of 
HR-HPV than our population, they had higher rates 

of HPV 16 or 18 among women who were HR-HPV 
positive (50%) compared with our AI/AN population 
(23%). It is worth noting that the Northern Plains 
service area has one of the highest rates of cervical 
cancer among AI/AN women, with rates that are 50% 
higher than for NHW women living in the same region.3 
While further study needs to address subpopulations 
of AI/AN women to ascertain the reasons for identi-
fied differences seen, the high rate of HPV 16 and 18 
in these populations suggests that HPV vaccination of 
AI/AN women is important. 

The AI/AN women enrolled in our study included 
women who were not just AI/AN alone, but AI/AN 
combined with other races/ethnicities. Based on popu-
lation surveys, approximately 60% of AI/AN people 
are of a single race/ethnicity. For those who live in 
urban centers, which is where our study recruitment 
took place, the rate is lower (54%).22,23 Because AI/
AN people represent only 1.1% of the U.S. population, 
mortality and morbidity data on various medical condi-
tions including cancer are often underestimated due 
to underreporting of the AI/AN race/ethnicity in hos-
pital records, death certificates, and state registries.24–29 
Recommendations have been made on how to classify 
AI/AN women who list more than one race/ethnicity, 
including asking for a primary race designation when 
multiple races/ethnicities are listed.30,31 Because this 
designation was not used in the HSS study, we elected 
to include all women who listed AI/AN as their race/
ethnicity in our AI/AN group. 

aThe prevalence estimates of types of HR-HPV DNA detected on cervical swabs by polymerase chain reaction testing in AI/AN women were 
compared with non-AI/AN women. Both AI/AN and non-AI/AN women had multiple infections. Thirty-six women in the AI/AN group (i.e., 154 
HR-HPV infections identified among 95 women) and 909 in the non-AI/AN group (i.e., 3,732 HR-HPV infections identified among 2,344 women) 
had multiple infections. All identified HR-HPV infections were included in this figure. No statistical differences in HR-HPV types by AI/AN vs. non-
AI/AN women were identified.

HR-HPV 5 high-risk human papillomavirus

HSS 5 HPV Sentinel Surveillance

AI/AN 5 American Indian/Alaska Native

Figure. Prevalence of type-specific HR-HPV DNA among women in the HSS Study, 2003–2005a

P
er

ce
nt

HPV type



336  Research Articles

Public Health Reports / May–June 2011 / Volume 126

Our study did not show differences in age- and 
clinic-adjusted prevalence of abnormal cervical cytology 
between AI/AN women and NHW women, suggesting 
that higher rates of cervical cancer among AI/AN 
women are not due to differential rates of progression 
of HR-HPV infection in causing cervical dysplasia. This 
finding is consistent with the most recent data from the 
National Breast and Cervical Cancer Early Detection 
Program, which showed similar rates of abnormal Pap 
smear test results among AI/AN and NHW women.7 
While rates published in U.S. Cancer Statistics series 
indicate that AI/AN women have the lowest rate of 
cervical cancer,31 rates of cervical cancer have been 
found to be higher in AI/AN women compared with 
NHW women when more extensive methods are used 
to limit racial/ethnic misclassification.32 A recent study 
compared cervical cancer rates of AI/AN women 
residing in or near tribal lands or IHS facilities with 
the rates of cervical cancer of NHW women in the 
same regions.3 The IHS facilities are either adjacent 
to or located on federally recognized tribal lands, and 
records from IHS and tribal data were linked to verify 
AI/AN race/ethnicity.

That report showed an overall 25% higher rate of 
cervical cancer among AI/AN women compared with 
NHW women. Striking regional differences were noted 
as well, with AI/AN women in the Northern Plains, 
Southern Plains, and Alaska area having 50% to 70% 
higher rates of cervical cancer compared with NHW 
women. AI/AN women in the Pacific Coast, the East, 
and the Southwest regions showed rates that were no 
different from the rates in NHW women. Interestingly, 
a review of cervical cancer rates and area of residence 
did show that women of all races/ethnicities who live 
in rural areas have higher rates of cervical cancer 
than women who live in urban areas.33 The HSS study 
recruited women mainly from urban areas, while the 
regional study used information from IHS service 
contract areas, which have a high number of sites 
that would be considered rural. Many issues including 
access to care and socioeconomic status also influence 
these rates. 

We found HR-HPV 16 and 18 prevalence to be simi-
lar among AI/AN and NHW women. No significant 
differences were identified in the distribution of other 
HPV types among this AI/AN group compared with 
the non-AI/AN group, or in the prevalence of infec-
tion with multiple HR-HPV types. This information 
should be reassuring to the AI/AN community and 
address the concerns brought up in the focus groups 
with respect to the vaccine targeting correct HR-HPV 
types for AI/AN women. If the same HR-HPV types are 
responsible for similar proportions of cervical cancers 

in both AI/AN and NHW women (i.e., HPV 16 and 
18 are responsible for 70% of cervical cancer cases in 
both groups), these findings suggest that the current 
prophylactic HPV vaccine should have a similar effi-
cacy among AI/AN women as with other racial/ethnic 
minority groups. While variations in the prevalence 
of the non-vaccine HR-HPV types were identified, 
HPV 16 has been reported as the most prevalent HPV 
type throughout the world, with HR-HPV 16 and 18 
persistence responsible for the majority of cervical 
cancers.34,35 

Limitations
This study had a number of limitations. First, while the 
overall study group was evenly distributed among the 
cities and clinic types, the AI/AN subpopulation was 
not. Approximately 80% of our group was enrolled 
from cities located in the western half of the U.S. While 
this is not geographically balanced, it does somewhat 
reflect the AI/AN distribution in the U.S., which has 
about 60% of its population living in the mid- to west-
ern U.S. In addition, the majority of the AI/AN women 
in this study were seen in STD or family planning 
clinics. Although this might be considered a higher 
risk group than women seen in primary care clinics, 
it could reflect the high rate of urban AI/AN women 
who are uninsured (30%)23,36 and may be more likely 
to use an STD or family planning clinic for cervical 
cancer screening services. Also, we looked at a limited 
number of variables and did not look at important 
factors such as health behaviors and socioeconomic 
factors. Finally, the study population was limited to only 
291 AI/AN women, potentially reducing the power of 
our findings. 

CONCLUSIONS

AI/AN women attending urban STD, family plan-
ning, and primary care clinics, most of whom resided 
in Seattle and Denver, were no more likely to have 
HR-HPV, HPV 16 and 18, or abnormal Pap smear test 
results than NHW women. These findings are reas-
suring for this population because they suggest that 
differences in the epidemiology of HR-HPV infections 
among different racial/ethnic minority groups are 
likely to be subtle, and that preventative interventions 
for HPV-related cancers (including prophylactic HPV 
vaccination, Pap smear screening, sex partner reduc-
tion, and condom use) should work equally well in AI/
AN and other racial/ethnic minority groups. However, 
larger regional- and tribal-based studies are needed to 
evaluate how knowledge, acceptability, and feasibility 
of HPV-related preventative interventions affect their 
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implementation and performance in different commu-
nities of eligible women, including AI/AN women.
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