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Abstract

Introduction—Human papillomavirus vaccination is less prevalent among foreign-born than 

U.S.-born women and may lead to disparities in human papillomavirus-related cancers in the 

future. There is limited research on factors associated with vaccination uptake between these two 

groups. This study examined the association between place of birth and human papillomavirus 

vaccine uptake, and what determinants of vaccination attenuate this relationship.

Methods—The 2013–2015 National Health Interview Survey data on women was analyzed in 

2016, to determine differences in prevalence of human papillomavirus vaccination between 

foreign- and U.S.-born women. Multivariate binary logistic regression analysis was used to 

examine the association between foreign born status and human papillomavirus vaccine initiation, 

after controlling for health insurance status, having a usual source of care, obstetrician/

gynecologist visits, Pap tests, length of U.S. residency, and citizenship.

Results—Human papillomavirus vaccination prevalence significantly varied among women born 

in different regions of the world. European and South American women had the highest 

vaccination rates among all foreign-born women. Compared with U.S.-born women, foreign-born 

women were significantly less likely to report human papillomavirus vaccine initiation. This 

relationship was partially attenuated after adjusting for the covariates. Among foreign-born women 

Asians were significantly less likely to report human papillomavirus vaccination uptake than white 

women. Additionally, living in the U.S. for >5 years was significantly associated with vaccine 

initiation, but attenuated by U.S. citizenship status.
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Conclusions—Public health interventions to improve human papillomavirus vaccination need to 

be developed to address multicultural audiences with limited access to health insurance and health 

care.

INTRODUCTION

The foreign-born are the fastest growing population in the U.S., and represent diverse 

subgroups from various regions of the world.1 This population faces barriers to accessing 

health care, and foreign-born women in particular experience challenges to receiving 

preventive health care, such as cancer screening and prevention.2,3 Although evidence 

indicates a decreasing trend in cervical cancer incidence in the U.S., it remains the third 

most common cancer among women globally.4,5 Foreign-born women are at higher risk for 

cervical cancer, as secondary prevention through Pap testing in their countries of origin may 

be less accessible.6,7 For example, regions including Eastern Middle Africa, Central 

America, and the Caribbean have the highest incidence of cervical cancer globally, and yet 

most countries in these regions lack national level cancer screening and prevention 

programs.8 Further, women who migrate to the U.S. from such regions often face barriers to 

accessing and using healthcare services in the U.S.9 These barriers include limited English 

proficiency, lack of knowledge about cancer prevention, difficulty navigating the U.S. 

healthcare system, and structural barriers, which include lack of health insurance and 

transportation.10,11

Nearly all cervical cancer cases are caused by human papillomavirus (HPV) infections.12 

HPV vaccination reduces the risk of infection from the most common HPV types that cause 

an estimated 70% 90% of cervical cancer cases.12,13 The Centers for Disease Control and 

Prevention’s Advisory Committee on Immunization Practices recommends two doses of the 

HPV vaccine at least 6 months apart for females and males aged ≤14 years, and three doses 

for those who initiate the vaccine after age 15 years.14 Nationally, rates of HPV vaccination 

uptake remain quite low, and increase among females has slowed. Vaccine initiation rates 

increased from 20.7% in 2010 to 40.2% in 2014 among women aged 19–26 years, and from 

53% in 2011 to 62.8% in 2015 among adolescent females aged 13–17 years.15-17 HPV 

vaccination rates are lower among foreign-born compared with U.S.-born women, even as 

cervical cancer rates are disproportionately high among these immigrants.11,15,18 A recent 

study of various routinely recommended adult vaccines in the U.S. revealed that foreign-

born adults had lower vaccination coverage than U.S.-born adults, including HPV 

vaccination (14.7% vs 38.7%, respectively).11 Such evidence of HPV vaccination disparities 

is limited, and contains little detail on what characteristics are associated with HPV 

vaccination within different immigrant groups. Additionally, the available research has been 

limited by sample sizes too small to examine differences by world regions or countries of 

birth among foreign-born women.11,18

In order to decrease risk of HPV-related diseases in foreign-born women and children, it is 

important to improve access to primary prevention through HPV vaccination. Thus, there is 

a need to understand more about what characteristics contribute to HPV vaccination among 

different groups of foreign-born women, as these differences may lead to continued 

disparities in cervical cancer and other HPV-related diseases in the future. Further, a greater 
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understanding of the barriers to vaccination can inform the efforts of healthcare providers to 

overcome barriers and better enable them to provide preventive care to their foreign-born 

patients. The purpose of this study is to examine factors associated with HPV vaccine uptake 

in U.S.-born and foreign-born women living in the U.S. who emigrated from different 

regions of the world.

METHODS

Study Sample

Data from the 2013–2015 National Health Interview Survey (NHIS) was analyzed in 2016. 

The NHIS is a nationally representative cross-sectional household surveillance of the U.S. 

civilian non-institutionalized population. A detailed description of the methods can be found 

elsewhere.19 Briefly, the NHIS uses a complex multistage clustered sample design to collect 

data through in-person interviews on different sociodemographic and health topics from 

household members using family, person, and sample adult modules. In order to improve the 

power of this study to detect differences in HPV vaccination among these groups, data from 

the NHIS 2013 to 2015 surveys were combined. The final response rate for each year was 

61.2%, 58.9%, and 55.2%, respectively. Observed declines in the NHIS response rates over 

the years, because of nonresponse (e.g., refusal, noncontact, or other), has previously been 

documented.20 This study was exempted by the University of Texas Medical Branch’s IRB.

A total unweighted sample of 58,017 women participated in the NHIS survey between 2013 

and 2015. This study included 17,027 of these women who were between the ages of 18 and 

36 years, as they would have been eligible to have received the HPV vaccine at some point 

after it was licensed in the U.S. Women who did not respond to questions regarding their 

country of birth (n=9) and whether or not they initiated HPV vaccination (n=1,128) were 

excluded in the analysis. Thus, the final sample included 15,890 women.

Measures

HPV vaccine initiation was the outcome variable in this study. Participants were asked 

whether they had ever received an HPV vaccine, and their responses were dichotomized (yes 

or no). Participants were also asked how many doses of the HPV vaccine they had received. 

Responses were categorized as one, two, or three doses, as three doses were recommended 

by the Advisory Committee on Immunization Practices prior to 2016.21

The focal independent variable was foreign-born status. Participants were asked where they 

were born, and those who were not born in the U.S. or U.S. territory were categorized as 

foreign-born. Women born in the U.S. were categorized as U.S.-born. In order to evaluate a 

woman’s access to health care, participants were asked whether they had a usual source of 

health care, health insurance, whether they had visited an obstetrician/gynecologist (OB/

GYN) in the past 12 months, and whether they had obtained a Pap smear/test (Pap test) in 

the past 12 months. Each variable was dichotomized, with 1=reported the behavior, and 

0=did not report the behavior. Although Pap testing guidelines now recommend that young 

women between age 21 years and 30 years receive a Pap test every 3 years if their previous 

Pap test was negative for abnormalities, the 2013–2014 data only included whether women 
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had received a Pap test in the past 12 months.22 As Pap test and OB/GYN visit were highly 

correlated, the variables were combined (OB/GYN visit/Pap test) and categorized as 3=Pap 

test and OB/GYN, 2=Pap test, 1=OB/GYN, and 0=none.

Additional covariates included self-rated health status, assessed by asking women how they 

would say their health is in general. Participants’ responses were categorized as excellent/

very good, good, or fair/poor. Foreign-born women were asked which country they were 

born in, and their responses were categorized into geographic regions: U.S., Mexico/Central 

America/Caribbean Island, South America, Europe, Africa, Indian Subcontinent, Asia, 

Southeast Asia, and Other (including Russia and Middle East). Citizenship status was based 

on the question of whether foreign-born women were U.S. citizens. Their responses were 

dichotomized (yes or no). Total number of years lived in the U.S. was determined by asking 

foreign-born women how many years they lived in the U.S. Participants’ responses were 

dichotomized (<10 years or ≥10 years) based on cutoffs from previous literature.11 

Sociodemographic characteristics included age, education, race/ethnicity (non-Hispanic 

white, Hispanic, non-Hispanic black, and Asian), household income (measure of federal 

poverty threshold), and U.S. region (Northeast, Midwest, South, and West).

Statistical Analysis

All analyses were conducted in SAS statistical software, version 9.4. Data were weighted to 

account for the complex sampling methods, by following directions for using these weights 

for pooling data from multiple NHIS survey years.19 Bivariable comparisons for all 

variables were made using chi-square test statistics to examine differences between foreign-

born and U.S.-born women. The prevalence of HPV vaccine initiation by region of birth was 

graphed, with 95% CI indicated with error bars. Multivariable binary logistic regression was 

used to examine the association between foreign-born status and HPV vaccine initiation. 

Two models were used to examine whether this association may be attributable to healthcare 

access. The first model controlled for sociodemographic variables and overall self-rated 

health status. The second model controlled for health insurance status, usual source of care, 

and OB/GYN visit/Pap test in the past 12 months. Next, logistic regression analyses were 

stratified according to whether women were foreign-born or U.S.-born. These analyses were 

conducted because the interaction of foreign-born status and health insurance status was 

associated with HPV vaccination (p=0.04). Two models were developed for foreign-born 

women. The first model controlled for length of U.S. residency, and the second model added 

U.S. citizenship status.

RESULTS

The majority of study participants were U.S.-born. Among those who were foreign-born 

nearly half (49%) were from Mexico/Central America/Caribbean Island (Table 1). Almost 

28% of all women had initiated HPV vaccination. HPV vaccine initiation was higher among 

U.S.-born than foreign-born women (30% vs 14%). HPV vaccine initiation was highest for 

women aged 18–26 years (49%), and this proportion was higher among foreign-born than 

U.S.-born women in the same age range (54% vs 48%). Only a small proportion of all 

women received all three HPV vaccinations (9%), and the rates were similar between the 
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foreign-born and U.S.-born groups. In-depth examination of sociodemographics and 

covariates showed that foreign-born women had significantly lower (unadjusted) odds of 

HPV vaccination than U.S.-born women (Appendix Table 1).

Among foreign-born women, there was significant heterogeneity in HPV vaccine initiation 

by region of birth, p<0.0001 (Figure 1). European (28.19%, 95% CI=19.02, 37.35) and 

South American women (22.24%, 95% CI=14.2, 30.29) had the highest vaccination rates 

among all foreign-born women. Women from the Indian subcontinent had the lowest HPV 

vaccination rate (4.28%, 95% CI=1.09, 7.46). Notably, the rate was 12.12% (95% CI=5.86, 

18.38) among women who originated from Africa, 20.78% (95% CI=4.13, 27.43) among 

Asians, and 10.46% (95% CI=8.8, 12.12) among Hispanics from Mexico, Central American, 

and the Caribbean Islands.

In order to evaluate the independent effects of health access variables on the association 

between foreign-born status and HPV vaccine initiation, two models were developed (Table 

2). Model 1 included sociodemographic variables, self-rated health status, and foreign-born 

status. Foreign-born women had significantly lower odds of HPV vaccination compared with 

U.S. born women (OR=0.51, 95% CI=0.43, 0.62). This association was made slightly 

smaller in Model 2 when the health access variables were included in the model (OR=0.58, 

95% CI=0.49, 0.70). Women with health insurance compared with those without were more 

likely to have been vaccinated (OR=1.54, 95% CI=1.31, 1.81). Women who had a usual 

source of care from clinic/health center, compared with those who did not have usual source 

of care, were more likely to report HPV vaccine initiation (OR=1.20, 95% CI=1.03, 1.41). 

Women who had an OB/GYN visit and Pap test in the past 12 months were more likely to 

have been vaccinated, compared with those who had none (OR=1.86, 95% CI=1.64, 2.11). 

Also, women who had either an OB/GYN visit (OR=1.71, 95% CI=1.39, 2.10) or Pap test 

(OR=1.53, 95% CI=1.29, 1.81) were more likely to have been vaccinated, compared with 

those who had none.

In the analyses stratified by foreign- or U.S.-born status, among foreign-born women Asians 

were significantly less likely to report HPV vaccination than whites (OR=0.59, 95% 

CI=0.37, 0.93; Table 3). Notably, among U.S.-born women race/ethnicity was not associated 

with HPV vaccine initiation. Foreign-born women who had lived in the U.S. for ≥10 years 

were more likely to report vaccine initiation compared with those who had lived in the U.S. 

<10 years (OR=1.55, 95% CI=1.14, 2.11 [Model 1]). However, this relationship lost 

statistical significance after controlling for U.S. citizenship status in the final model (Model 

2). Foreign-born women who were U.S. citizens were significantly more likely to report 

HPV vaccine initiation than noncitizens (OR=1.60, 95% CI=1.16, 2.20).

DISCUSSION

Overall, data on a national sample of women aged 18–36 years revealed that foreign-born 

women were less than half as likely as U.S.-born women to have initiated HPV vaccination. 

Previous studies have found lower prevalence in uptake of other vaccines (e.g., tetanus, 

diphtheria, and cellular pertussis, hepatitis B, pneumococcal polysaccharide, and shingles) 

among foreign-born women compared with U.S.-born women.11,15,23 For example, Lu et 
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al.11 found that vaccination prevalence was highest in the U.S. and Europe, and lower in 

certain regions like Asia and South America. The present study builds on such research by 

demonstrating that even after controlling for sociodemographic variables and other health 

indicators, foreign-born women had lower odds of HPV vaccine initiation. One likely 

explanation of the independent association between being foreign-born women and HPV 

vaccination is the context of healthcare access in their home countries. Most of these women 

are from countries where the majority of HPV related cancers occur, but access to preventive 

care, such as HPV vaccination, may be very limited.23 Thus, foreign-born women come to 

the U.S. with a higher risk of cervical cancer and with lower knowledge about preventive 

care that is available to mitigate their risks of developing this disease.

As expected, health insurance was associated with increased HPV vaccine initiation. This is 

consistent with other studies that observed a strong relationship between having health 

insurance and HPV vaccination.24,25 The present study also suggests that health insurance is 

an important determinant of healthcare access in the U.S., independent of native- or foreign-

born status. Consequently, foreign-born women who have insurance are more likely to 

obtain important preventive services, such as vaccination.11 Previous studies on HPV 

vaccination among adolescents and adult women support the findings that health indicators 

including usual source of care, OB/GYN visit and Pap test in the past 12 months were 

significantly associated with HPV vaccine initiation.26,27 These findings suggest the 

importance of implementing public health programs aimed at providing preventive 

healthcare access, such as HPV vaccination, to immigrant populations. For example, the 

Vaccines for Children program that uses public funding to provide HPV vaccination for 

uninsured and underinsured children could be extended to young adults (aged 19–26 years) 

immigrating to the U.S.28 Provision of free or low-cost vaccination to eligible foreign-born 

women could also be an important step to preventing cervical cancer in this population, and 

a cheaper alternative to treating cancer in these women.

Besides challenges to healthcare access, it is likely that other factors may prevent foreign-

born women from initiating HPV vaccination. For instance, previous studies have suggested 

that higher levels of acculturation among foreign-born women is associated with HPV 

vaccination.29 These women are more likely to assimilate to life in the U.S. with longer 

years of residence. This study shows that among foreign-born women, those who have lived 

in the U.S. for ≥10 years had higher odds of HPV vaccine initiation, which is consistent with 

previous studies.11,15 Unlike those studies, however, this study further revealed that the 

relationship between years lived in the U.S. and vaccination was not significant after 

adjusting for citizenship. This indicates that citizenship is crucial to long-term foreign-born 

residents of the U.S. in overcoming barriers to accessing preventive and healthcare services. 

It is possible that women who become citizens have the resources to overcome barriers that 

they may face in accessing health care, which include: socioeconomic, linguistic, cultural, 

and knowledge-related barriers.2,3

The present study contributes to research on unique differences in vaccination uptake by 

region of birth and racial/ethnic subgroups of foreign-born women. The previous research 

has been sparse, and limited by issues which include sample sizes that were too small to 

examine differences by place of birth. For example, one available estimate of HPV 

Cofie et al. Page 6

Am J Prev Med. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



vaccination prevalence by region of birth using the 2012 NHIS data did not contain a large 

enough sample to examine places such as South America, Asia, and others.11 In this study, 

women from Europe and South America had the highest HPV vaccination prevalence among 

foreign-born women. Although it was not possible to examine HPV vaccination status of 

foreign-born women by country of birth because of the small sample size for some 

countries, this study demonstrated clear variations in HPV vaccination among foreign-born 

women depending on what continent they were born in.

Moreover, this study extended Lu et al.’s11 earlier examination of racial and ethnic 

differences in HPV vaccination among foreign-born individuals by further adjusting for 

factors associated with vaccination. Compared with non-Hispanic whites, Asian women had 

significantly lower odds of HPV vaccination. This finding is even more concerning as recent 

data shows that Asian women in the U.S. had the lowest rates of vaccine initiation (22.8%) 

compared with other race and ethnic groups.15 National level data monitoring preventive 

behaviors, such as HPV vaccination, should account for heterogeneity among foreign-born 

women, as this is important in determining which groups of foreign-born women are most 

vulnerable to negative health outcomes, and also in informing appropriate interventions to 

prevent cervical cancer.

Limitations

A strength of this study includes the use of a sample representative of the U.S. adult 

population, and containing a significant proportion of foreign-born individuals. However, 

there were a few limitations. First, the study was based on self-reported data, and thus 

responses provided by the women may be subject to recall bias. Second, given that data 

collection for the NHIS is based on a cross-sectional design, it impossible to draw causal 

inference from the findings. Next, the study did not distinguish between different types of 

health insurance, which may have enabled a more nuanced examination of its effect on 

vaccine uptake. Additionally, some respondents may have mistaken a pelvic exam for a Pap 

test. However, the Pap test was well described in the survey, and it is unlikely that this 

problem occurred at a high frequency. Examination of Pap test in the past 12 months does 

not follow current guidelines which are complicated, but generally recommends that women 

undergo a Pap test every 3 years.22 Women aged ≥30 years have the option of screening 

every 5 years after a negative Pap test and negative HPV DNA test.

CONCLUSIONS

This study provided evidence of an independent association between immigration status and 

HPV vaccination, as well as unique variation in HPV vaccination among different groups of 

foreign-born women. A more robust national level data monitoring of the HPV vaccination 

behavior, is needed to further improve understanding the process through which immigrant 

populations adapt to their new healthcare landscape—including changes to their 

sociocultural views, adaptation to the U.S. medical system, or general acculturation into 

American culture and healthcare viewpoints. Also, there is a need for targeted outreach 

across various immigrant communities to improve access to health care in general, and to 
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develop population specific strategies to address the vaccination needs of different groups of 

foreign-born women.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Percentage of HPV vaccine initiation by birth region among women (aged 18–36 years), 

NHIS 2013–2015.

HPV, human papillomavirus; NHIS, National Health Interview Survey
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Table 1

Characteristics of Women by Birth Status, NHIS 2013–2015

Variable Total N=15,890 U.S.-born (n=12,810) Foreign-born N=3,080 Chi-square

n (%) % (95% CI) % (95% CI)

Initiated HPV vaccine <0.0001

 Yes 3,868 (27.56) 30.12 (28.82, 31.42) 14.14 (12.42, 15.86)

 No 11,132 (72.45) 69.88 (68.58, 71.18) 85.86 (84.14, 87.58)

Age at HPV vaccine initiation <0.0001

 8–12 years 219 (5.70) 5.54 (4.49, 6.59) 7.52 (4.16, 10.88)

 13–17 years 1,557 (41.95) 42.93 (40.64, 45.22) 30.91 (25.62, 36.21)

 18–26 years 1,926 (48.64) 48.14 (45.62, 50.66) 54.20 (48.92, 59.48)

 27–35 years 165 (3.71) 3.39 (2.53, 4.24) 7.36 (4.66, 10.07)

Received all three HPV vaccinations 0.0609

 Yes 344 (8.77) 8.82 (7.49, 10.16) 8.12 (4.53, 11.71)

 No 3,194 (83.34) 83.62 (81.92, 85.32) 80.28 (77.23, 84.18)

 Don’t know 330 (7.89) 7.56 (6.42, 8.70) 11.60 (8.12, 15.08)

Age <0.0001

 18–26 years 6,289 (45.03) 47.04 (45.59, 48.48) 34.47 (32.35, 36.59)

 27–30 years 3,862 (25.03) 24.60 (23.67, 25.54) 27.24 (25.42, 29.06)

 31–36 years 4,849 (29.95) 28.36 (27.28, 29.43) 38.29 (36.06, 40.51)

Education level <0.0001

 No high school degree 1,802 (10.30) 7.93 (7.33, 8.54) 22.79 (20.74, 24.84)

 High school degree 3,118 (19.59) 19.62 (18.62, 20.62) 19.42 (17.60, 21.24)

 Some college 3,853 (26.89) 28.40 (26.99, 29.12) 17.63 (15.63, 19.63)

 Associate/college degree or higher 6,203 (43.42) 44.04 (42.60, 45.48) 40.16 (37.67, 42.66)

Household income <0.0001

 0–100% FPL 3,951 (24.79) 23.69 (22.11, 25.26) 30.60 (28.15, 33.06)

 <100% 200% FPL 3,230 (20.34) 19.81 (18.91, 20.72) 23.09 (21.35, 24.83)

 <200% 300% FPL 3,872 (26.45) 27.13 (25.89, 28.36) 22.89 (20.82, 24.95)

 >300% FPL 3,175 (23.04) 24.06 (22.78, 25.34) 17.69 (15.85, 19.54)

Race/Ethnicity <0.0001

 Non-Hispanic white 7,951 (59.81) 67.93 (66.68, 69.18) 17.10 (14.12, 19.38)

 Hispanic 3,484 (17.92) 11.84 (11.16, 12.51) 49.87 (47.30, 52.44)

 Black 2,526 (16.33) 17.71 (16.65, 18.76) 9.08 (7.80, 10.37)

 Asian 1,039 (5.95) 2.53 (2.20, 2.86) 23.94 (21.67, 26.21)

Marital status <0.0001

 Married 5,134 (33.41) 30.37 (29.02, 31.72) 49.37 (46.92, 51.83)

 Living with partner 8,118 (55.18) 57.87 (56.40, 59.33) 41.06 (38.66, 43.47)

 Other (not married) 1,728 (11.42) 11.77 (10.98, 12.56) 9.56 (8.19, 10.94)

Region <0.0001

 Northeast 2,116 (14.98) 14.52 (13.41, 15.62) 17.39 (15.11, 19.67)

 Midwest 3,058 (23.19) 25.07 (23.47, 26.67) 13.32 (10.93, 15.71)
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Variable Total N=15,890 U.S.-born (n=12,810) Foreign-born N=3,080 Chi-square

n (%) % (95% CI) % (95% CI)

 South 5,683 (39.69) 39.81 (38.01, 41.61) 39.04 (36.10, 41.97)

 West 4,143 (22.15) 20.61 (19.16, 22.05) 30.25 (27.65, 32.86)

Region of birth NA

 U.S. 12,143 (84.03) 100 48.14 (45.60, 50.68)

 Mexico, Central America, Caribbean Island 1,550 (7.69) NA (NA) 5.54 (4.66, 6.42)

 South America 159 (0.89) NA (NA) 8.51 (6.86, 10.17)

 Europe 171 (1.36) NA (NA) 5.77 (4.79, 6.74)

 Africa 147 (0.92) NA (NA) 8.25 (6.89, 9.60)

 Indian subcontinent 226 (1.32) NA (NA) 8.70 (7.30, 10.09)

 Asia 238 (1.39) NA (NA) 7.12 (6.07, 8.17)

 Southeast Asia 224 (1.14) NA (NA) 7.97 (6.40, 9.55)

 Other (includes Russia and Middle East) 140 (1.27) NA (NA) 34.47 (32.35, 36.59)

U.S. citizenship NA

 Yes 13,131 (90.01) 100 37.20 (34.85, 39.55)

 No 1,853 (9.99) NA (NA) 62.80 (60.45, 65.15)

Years in the U.S. NA

 <10 years NA (NA) 40.91 (38.80, 43.03)

  ≥10 years NA (NA) 59.09 (56.97, 61.20)

Usual source of care <0.0001

 No 2,808 (187.53) 16.78 (15.92, 17.63) 27.77 (25.77, 29.78)

 Clinic/health center 4,048 (23.58) 21.93 (20.91, 22.96) 32.20 (29.80, 34.60)

 Doctor’s office/HMO 7,422 (53.33) 56.74 (55.51, 57.97) 35.39 (33.01, 37.77)

 Other 719 (4.56) 4.55 (4.10, 5.00) 4.64 (3.71, 5.56)

OB/GYN visit/Pap test in the past 12 months <0.0001

 OB/GYN and Pap test 6,500 (45.07) 47.48 (46.22, 48.74) 32.36 (30.48, 34.25)

 OB/GYN 1,095 (7.36) 7.09 (6.46, 7.71) 8.77 (7.56, 9.98)

 Pap test 2,144 (13.44) 13.46 (12.69, 14.22) 13.36 (11.90, 14.82)

 None 5,193 (34.13) 31.97 (30.88, 33.06) 45.51 (43.33, 47.69)

Health insurance <0.0001

 Yes 12,029 (82.62) 85.81 (84.98, 86.64) 65.87 (63.47, 68.26)

 No 2,910 (17.38) 14.19 (13.36, 15.02) 34.13 (31.74, 36.53)

Self-rated health status <0.0001

 Excellent/Very good 1,535 (72.19) 72.39 (71.31, 73.46) 71.16 (69.17, 73.14)

 Good 3,441 (21.56) 21.04 (20.03, 22.05) 24.33 (22.40, 26.25)

 Fair/Poor 1,021 (6.25) 6.58 (6.08, 7.08) 4.52 (3.71, 5.32)

Note: Boldface indicates statistical significance (p<0.05). Values are unweighted sample sizes, and all percentages and 95% CI were weighted; Chi-
square represents association between U.S.-born and foreign-born women by each of characteristics.

NA, not applicable; HPV, human papilloma virus; OB/GYN, obstetrics and gynecology visit; NHIS, National Health Interview Survey; FPL, 
federal poverty level
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Table 2

Logistic Regression of Factors Associated With HPV Vaccine Initiation Among Women, NHIS 2013–2015

Variable AOR (95% CI)

Model 1 Model 4

Foreign

 No ref ref

 Yes 0.51 (0.43, 0.62)*** 0.58 (0.49, 0.70)***

Health insurance

 No ref

 Yes 1.54 (1.31, 1.81)***

Usual source of care

 No ref

 Clinic/Health center 1.20 (1.03, 1.41)*

 Doctor’s office/HMO 1.12 (0.95, 1.31)

 Other 1.43 (1.05, 1.96)*

OB/GYN visit/Pap test in the past 12 months

 None ref

 OB/GYN and Pap test 1.86 (1.64, 2.11)***

 OB/GYN 1.71 (1.39, 2.10)***

 Pap test 1.53 (1.29, 1.81)***

Note: Boldface indicates statistical significance (*p<0.05; **p<0.01; ***p<0.001). Models adjusted for age, education, race/ethnicity, income level, 
marriage, region, self-rated health status, and OB/GYN visit/Pap test in the past 12 months.

HPV, human papilloma virus; NHIS, National Health Interview Survey; OB/GYN, obstetrics and gynecology visit
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Table 3

Logistic Regression of Factors Associated HPV Vaccine Initiation Among Women by Foreign-born Status, 

NHIS 2013–2015

Variable U.S.-born
AOR (95% CI)

Foreign-born
AOR (95% CI)

Model 1 Model 2

Race/Ethnicity

 Non-Hispanic white ref ref ref

 Hispanic 0.96 (0.83, 1.12) 1.08 (0.69, 1.71) 1.11 (0.70, 1.76)

 Black 0.86 (0.74, 1.00) 1.01 (0.59, 1.72) 0.98 (0.58, 1.67)

 Asian 1.05 (0.81, 1.37) 0.59 (0.37, 0.93)* 0.62 (0.39, 0.98)*

Years lived in the U.S.

 <10 years ref ref

 ≥10 years 1.55 (1.14, 2.11)** 1.26 (0.90, 1.76)

U.S. citizenship

 No ref

 Yes 1.60 (1.16, 2.20)**

Note: Boldface indicates statistical significance (*p<0.05; **p<0.01; ***p<0.001). Models adjusted for age, education, income level, marriage, 
region, self-rated health status, usual source of care and OB/GYN visit/Pap test in the past 12 months.

HPV, human papilloma virus; NHIS, National Health Interview Survey; OB/GYN, obstetrics and gynecology visit
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