HUMAN VACCINES & IMMUNOTHERAPEUTICS
2022, VOL. 18, NO. 1, 1882283 (12 pages)
https://doi.org/10.1080/21645515.2021.1882283

Taylor & Francis
Taylor &Francis Group

RESEARCH PAPER

8 OPEN ACCESS ’ W) Check for updates

Human papillomavirus and Chinese international students in the United States:
attitudes, knowledge, vaccination trends, healthcare behaviors, and sexual activity

d

Aaron Esagoff(®*°, Samuel A. Cohen (<, Guoxuan Chang?, Ozlem Equils®, and Sarah Van Orman

aThe Johns Hopkins University School of Medicine, Baltimore, MD, USA; ®MiOra, Public Health Nonprofit, Encino, CA, USA; <Stanford University School
of Medicine, Stanford, CA, USA; 9Keck School of Medicine of USC, USC Student Health, Los Angeles, CA, USA

ABSTRACT

Human papillomavirus (HPV) is the most common sexually transmitted infection in the world, with the
ability to cause external genital warts and cancers. The HPV vaccineg, first released in the United States of
America (USA) in 2006, has been shown to protect against the highest risk HPV strains responsible for the
majority of HPV-related cancers. In mainland China, the HPV vaccine was only recently approved in 2016
and is therefore not readily available. As a result, Chinese international students (CIS) studying in the USA
continue to have low HPV vaccination rates. This study completed in person and online surveying of 396
CIS at a large Southern California university, with the goal of better understanding CIS knowledge and
awareness of HPV disease, vaccination and healthcare behaviors, and sexual activity. Among participants,
the reported HPV vaccination rate was 61% (females: 85%; males: 32%). HPV vaccination was significantly
correlated with a past visit to the on-campus student health center, having university-sponsored student
health insurance, higher self-perceived HPV knowledge, and increased willingness to pay for vaccination.
A large portion of participants portrayed low levels of sexual activity, which suggests that CIS can take
advantage of catch-up HPV vaccination recommendations through 26 years of age. The results of this
study can be used to inform policy initiatives, particularly at the campus level, that attempt to improve
HPV vaccination rates amongst CIS.
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Introduction window for catch-up for previously unvaccinated Chinese
international students (CIS) who attend college in the USA."
To date, there has been limited research on HPV vaccine
knowledge, beliefs, and behaviors amongst CIS in the USA.
Tung et al. previously examined HPV knowledge and aware-
ness amongst self-identified Chinese college students and dis-
covered that students typically had low to moderate awareness
and knowledge about HPV."! However, the Tung et al. study
participants included all students who self-identified as
Chinese college students, not solely CIS. The purpose of our
study was twofold. First, we assessed knowledge and awareness
of HPV disease and vaccination amongst CIS in the USA.
Second, we collected data on sexual behaviors, and we identi-
fied factors, such as healthcare access and behavior, contribut-
ing to HPV vaccination practices (or lack thereof) amongst
CIS. The results of this study can be used to improve vaccina-
tion rates amongst CIS in the USA and to help American
healthcare providers learn more about CIS health behaviors.

Human papillomavirus (HPV) is the most common sexually
transmitted infection in the world; it is likely to infect nearly all
sexually active, unvaccinated individuals at some point in their
lives."! HPV is the most common cause of cervical cancer and
can also lead to cancers of the oropharynx, vagina, vulva, penis,
and anus.” It is estimated that 14 million Americans were
newly infected with HPV in 2019, with most acquiring the
disease in their late teens and early 20s, an age range that aligns
with most college students in the United States of America
(UsA).?

Given the detrimental effects and widespread nature of the
virus, the HPV vaccine has been lauded as one of the most
important discoveries in cancer prevention, shown to protect
against the highest risk strains, which are responsible for
a majority of related cancers.* Though vaccination has proven
effective, vaccination in China has yet to become
commonplace.”® The HPV vaccine was first approved in main-
land China in 2016 and only made available in 2017.
Therefore, given the lack of vaccine availability, most Chinese
young adults remain unvaccinated.®

Universities in the USA host more than 1 million interna-

Materials and methods

Ethical considerations

tional students a year, about a third of whom are Chinese.”
Given that the Advisory Committee on Immunization
Practices (ACIP) at the Centers for Disease Control and
Prevention (CDC) recommends HPV vaccination through
26 years of age for men and women, there is a substantial

This study was approved by the Institutional Review Board at
a large Southern California university. Participation in the
survey was voluntary, and both paper and online participants
were presented with an information sheet for non-medical
research disclosure prior to surveying.
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Survey

A self-administered survey consisting of 25 multiple choice
questions was developed based on previously used HPV-
related student surveys and the needs of CIS studying at
American universities.'””"'® We collected information on
demographics, healthcare activity, sexual activity, HPV vacci-
nation status, and HPV disease and vaccine knowledge and
attitudes. Questions were multiple choice, with 2 to 11 possible
answers, available in both paper and electronic (Survey
Monkey) formats, and surveys typically took 10-15 minutes
to complete. Surveys were provided in English and glossaries
with Mandarin translations were available for participants.
Prior to approval and use, the survey was trialed by the study
team’s 18 CIS volunteers to ensure clarity and understanding.

Procedure step 1 - recruiting study volunteers

Several months prior to data collection, 18 CIS were recruited
via mass e-mail to academic departments to participate in
a focus group. Those who were interested in volunteering for
the study implementation were recruited as study-team volun-
teers. This group underwent educational training sessions
facilitated by a team of infectious disease medical doctors
regarding HPV disease, vaccination, and vaccination opportu-
nities at the Student Health Center (SHC). Importantly, the
HPV vaccine is available free of charge at SHC for university
students with university-sponsored student health insurance.
CIS volunteers who underwent educational training sessions
were required to pass a knowledge and competency test
designed by the study team by correctly answering at least 26
out of 27 true/false questions regarding HPV disease and
vaccination.

Procedure step 2 - data collection and sampling

Eight tabling events were held in April of 2019: four near
a popular campus crossing/landmark and four outside of SHC.
The events were intended to obtain as large a sample of CIS as
possible within a short time span to minimize changes in sample
characteristics over time. At these survey and information dis-
semination events, large-print banners were used to catch the
attention of CIS, and CIS who interacted with the study team
were asked to participate in the study by filling out a survey.
After voluntarily filling out the survey, participants were given
the opportunity to share the online version of the survey with
other CIS through WeChat and other social forums.

Procedure step 3 - educational infographic dissemination

The study team’s volunteers provided participants an educa-
tional HPV infographic (Appendix A) after surveying. The
educational infographic summarized key information regard-
ing HPV disease, HPV-related cancers and warts, the HPV
vaccine, and how to obtain the HPV vaccine at SHC. The
educational infographic was double-sided, consisting of
English and Mandarin translations. The decision to pursue
vaccination was left to participants and there was no further

direct communication between the

participants.

study team and

Data analysis

Survey data were stored and analyzed using Excel, SPSS, R, and
Python. Paper and online surveys were coded either numeri-
cally or categorically depending on question type. Unanswered
questions were marked as “Decline to Answer.”

Pairwise crosstabs chi-squared tests were run for 18 of the
25 survey questions. Four questions were left out of crosstab
analysis due to extreme result distributions: gender identity
(Q#3), country/place of origin (Q#4), past personal STI diag-
nosis (Q#8), and witnessing an HPV/cancer diagnosis (Q#12).
Three other questions were left out due to multiple valid
answer possibilities: HPV-related cancer knowledge (Q#11),
information sources on vaccines (Q#18), and key factors for
vaccination (Q#19), as they were designed to elicit information
distributions rather than explore relationships.

The following questions were grouped to ensure that at
least 80% of expected frequencies were above the usually
recommended minimum of 5: age (Q#1), resident years in
the USA (Q#5), sexual activity in the last 12 months (Q#6),
sexual contact partners in the last 12 months (Q#7), knowl-
edge of the HPV infection rate among the general popula-
tion (Q#13), perceived likelihood of personal infection (#14),
feelings toward personal infection (Q#15), and theoretical
willingness to pay for the HPV vaccine (Q#20). When chi-
squared tests had more than 20% of expected values below 5
and no further grouping was possible, the p-value was found
and reported; having over 20% of expected values below 5
does not lead to excess false-positives."” For each crosstab
pair, individual respondents who declined to answer either
question were excluded from the chi-squared test. Given that
153 chi-squared tests were run, a false discovery rate of 5%
was set according to the conservative method of Benjamini
and Yekutieli.'"® By this procedure, the p-values for indivi-
dual chi-squared tests were ordered from smallest to largest,
and tests with p-values below the calculated cutoff of 0.00282
were accepted with a false discovery rate of 5%.

Since male and female answer distributions differed greatly
in terms of HPV vaccination status and self-perceived HPV
knowledge, crosstab chi-squared tests for these variables were
also run independently for both sexes.

Paper and online survey data were compared using chi-
squared testing. Since the goal was not to reject the null
hypothesis, each of the 18 comparisons from the crosstabs
was tested against a criterion of p < .05.

Multivariate logistic regression was run to find the best
combination of variables in predicting HPV vaccination status
and self-perceived HPV knowledge. Categorical responses
were one-hot encoded, while numeric values were ranked in
order. The Synthetic Minority Oversampling Technique
(SMOTE) was used to synthesize new entries for classes of
output variables that did not have sufficient data.'
Ninety percent of datasets were fed into logistic regression to
train models, and the remaining 10% was used for testing
predictions.



Results

Demographic variables (age, sex, country of origin,
resident years in USA)

In total, 396 CIS participated in the survey, 300 in paper format
and 96 in online format. 212 participants were female and 184
were male (Q#2). A vast majority of participants (94%) were
from mainland China (Q#4). All participants were at least
18 years of age, and 83% of survey-takers were under
25 years of age (Q#1). Just over half of the participants (55%)
were residents in the USA for under 2 years (Q#5, Table 1).

Paper vs. online surveys

Chi-squared tests were run for paper vs. online surveys against
the 18 crosstab variables. Consistent with the null hypothesis,
only one difference yielded p < .05: online survey-takers were
younger than paper survey-takers (p = .0288). Paper and online
surveys were therefore combined in subsequent analyses.

HPV vaccination status

Sixty-one percent of students reported to be HPV vaccinated,
with 85% vaccination among females and 32% among males
(Q#9, Table 2). Several factors were correlated to HPV vacci-
nation status in both females and males: SHC visit (p < .0001),

Table 1. Demographics.

n (%)
Q#1: What is your age in years?
18 14 (3.54)
19 34 (8.59)
20 20 (5.05)
21 30 (7.58)
22 55 (13.89)
23 84 (21.21)
24 90 (22.73)
25 33 (8.33)
26 16 (4.04)
27-32 18 (4.55)
Over 32 2 (0.51)
Q#2: What sex were you assigned at birth?
Female 212 (53.54)
Male 184 (46.46)
Other 0 (0.00)
Q#3: What is your preferred gender identity?
Woman 214 (54.04)
Man 181 (45.71)
Trans Man 1 (0.25)
Trans Woman 0 (0.00)
Nonbinary or Genderqueer 0 (0.00)
Questioning 0 (0.00)
Other 0 (0.00)
Q#4: What is your country or place of origin?
China 374 (94.44)
Hong Kong 10 (2.53)
Taiwan 12 (3.03)
Other, Please Specify: 0 (0.00)
Q#5: How many years have you spent living in the United States?
Less than 1 year 151 (38.13)
1 year 67 (16.92)
2 years 73 (18.43)
3 years 35 (8.84)
4 or more years 70 (17.68)
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theoretical willingness to pay for the HPV vaccine (p = .0007),
self-perceived HPV knowledge (p < .0001), and knowledge of
the HPV infection rate among the general population
(p = .0005; Table 5).

HPV knowledge - self-perceived and knowledge-based
questions

Sixteen percent of students reported “no knowledge” regarding
HPV, 80% “some,” and only 4% “a great deal.” There were
stark differences between males and females, where 30% of
males reported “no knowledge,” 67% “some,” and only 3% “a
great deal.” For females, 3% reported “no knowledge,” 92%
“some,” and 5% “a great deal” (Q#10, Table 2). Overall, females
self-reported to have more HPV knowledge than males
(p < .0001; Table 5).

In terms of knowledge of the HPV infection rate among the
general population, 42% of participants responded that they
had “no idea,” while only 29% identified that HPV is likely to
infect at least half of people over a lifetime (Q#13, Table 2).
Between females and males, females correctly identified higher
HPV infection rates than males (p = .0004; Table 5).

When asked about which groups (males, females, both) are
recommended for HPV vaccination, 86% of participants cor-
rectly identified that both males and females are recommended
for vaccination. Five percent of males incorrectly identified
“females only” for recommendation, while 11% of females
did so; 10% of males selected “I have no idea” while only 2%
of females did so (Q#17, Table 2).

About two-thirds of students identified at least one form of
cancer related to HPV; males and females identified HPV as
causing cancer at about the same rate (Females: 69%, Males:
67%) (Q#11, Table 2).

Sexual activity, partners, and STls

Over half of participants were not sexually active in the last
12 months, with 39% of females and 49% of males having
engaged in sexual activity (Q#6). Of those who were sexually
active, only 5% had more than one partner in the last
12 months, and none had more than five partners (Q#7,
Table 4). Sexual activity was found to be significantly correlated
with increased resident years in the USA (p = .0003; Table 5)
for both males and females, and in males only, sexual activity
and HPV vaccination status were significantly positively corre-
lated (p = .0049).

Ninety-seven percent of participants had no previous STI
diagnosis (Q#8, Table 4), and only 7% of students knew anyone
who had been diagnosed with HPV or any HPV-related can-
cers (Q#12, Table 2).

Healthcare interaction

Only 38% of students reported having spoken to a doctor or
personal healthcare provider regarding the HPV vaccine
(Q#16, Table 2). Females were more likely to have done so
when compared to males (p < .0001; Table 5).

In terms of student health insurance rates, 77% of partici-
pants reported having the wuniversity’s student health



(panunuod)

(80°8) € (s8°01) €T (68%) 6 Kjuo sajewa
£10J papuaWILLIOdal dUIIDA AdH 3y} sI 3jdoad jo sdnoib 1oym /1 #D
(ST0) L (000) 0 (¥5°0) L 1amsuy 03 aulPag
(50°S) 0T (z¢ev) ol (ev's) oL Mmouy 3,uop |
(LE9S) €TT (€T9Y) 86 (€6'£9) STl ON
(8€'8¢€) TSL (90'6%) 0L (6097) 8 SOA
£3UIIDA AdH 3y} In0qgD noA 0] udyods 1aA3 Japiaoid a1pdy3ay Jay3o 10 10120p INOA SDH 9| #0D
(ST0) L (Lv0) L (000) 0 1amsuy 03 aulPaq
(S€°0L) Ly (8e'0l) T (egoL) 61 19sdn |je 1e 10N
(8¥°€7) €6 (re6l)ly (92'87) ¢ 19sdn 1eymawos
(L1'Ty) L91 (€T'9v) 86 (05°£€) 69 19s5dn Ajpwaiix3
(WL€2) v6 (85°€2) 0§ (L6'€T) v uaddey pinod 1eyy buiyy 1siop
£(SUDM [DYUBB puD J3UDD JO YSII PASDAIDU] 0} PD3| UDD YdIYM) AdH 34Inbop 03 a1am noA Ji sbuyaay 1ok saqudsap 153G buImoyjog ayl Jo YIym SL#0
(ereL) zs (96'8) 61 (€6°£1) €€ a|qissodw|
(69°€Y) €£1 (86°LY) 68 (S9°St) 8 APyIun
(8¥°€T) €6 (90v0) LS (€8°C0) Ty AN
(€€8) €€ (L6'6) LT (zs9) T1 ETRRIETY
(9€°L1) S¥ (60°S1) T€ (£0'2) €1 Al Apwainxg
¢AdH a4inbap 0} a1b NoA analjaq nok op Ajdxij MOH 1 #0D
(150) T (000) 0 (60°1) T Jamsuy 031 aulpaq
(zr'zy) 891 (Evve) €L (€9°19) 56 e3p] OU dAeY |
(€€8) €€ (802) S1 (8£6) 81 01 UeY) SS9
(0L'61) 8L (VAN 44 WA 74 (5891) L€ S3AI| 113y} ul Juiod wos 18 AdH Yum pa1dajul 3q |jim 3jdoad |je jo Ja1enb-suo noqy
(Lyl) 9§ (ov'81) 6€ vre) LL SIAI| J19Y3 Ul Julod SwWos 18 AdH Yum pa1dajul 3q ||Im 3jdoad |je Jo ey inoqy
(06%1) 65 (¢6°L1) 8€ (L) 1z SIAI| 413y} Ul Julod SWOS 18 AdH YHM Pa1dajul 3 |[IM SUOKISAS AJJeau 1eyl uowwiod 05
¢AdH S! uowwod MoH (€L #0
(ST0) L (Lv70) L (000) 0 Jamsuy 03 aulag
(£1°£1) 89 (£8'81) O (zTsl) 8 mouy j,uop |
(L0'94) LOE (£¥°S2) 091 (€992) Lyl ON
(£59) 9T (61°G) LL (51'8) Sl SOA
;winydai 1o ‘snup ‘sjuad ‘DAINA ‘DUIbbA “1D0IY) :SI9IUDD BUIMOJOf BY3 JO AUD 1O 4BIUDD [DIIAIDD ‘AdH YUM pasoubpip udaq sby oym auoAub mouy nok og :z1#0D
(¥8'8) S€ (z0'8) LL (8£'6) 8L Jamsuy 03 aulag
(6¥'70) L6 (8T°00) €F (S€'60) ¥S $I90URD 3|1UAd pue IBAJNA 3SNED URd AdH
(€5°£2) 601 (¥9T0) 8 (SL€E) L9 J192Ued |eue 3sned ued AdH
(¥0'62) SLL (Tv'97) 95 (£0°T€) 65 Jaued |esbufieydolo asned ued AdH
(9£°05) LOT (¥6°05) 801 (¥509) €6 192U [BDIAID 3SNED Ued AdH
i (VL'€0) ¥6 (85°€7) 0§ (L6'€0) ¥¥ J195Ued 3sned 1,ued AdH
M Ajddp 1oy 1o 123)35 :| | #D
w
s (¥0'v) 91 (619 LL (c¢ro s abpajmouy| Jo |eap 1ealb v
e (50°08) £LE (LS°L6) v6L (58'99) €TL 3bpamouy| awos
m (L6'SL) €9 (og€) L (E¥°0€) 95 abpajmous| oN
< (AUIDIDA \dH 33 pup (AdH) snaapwiojjidbd ubwng jo abpajmouy InoA saquasap 1saq uondo YIYM 01#0
e (e0€) Tl (9€0) S (08€) £ MOUY| 1,uop |
(9€9€) vL (9zT1) 9t (EL'¥9) 8LL ON
¥ (L9:09) ovT (8€°68) 8L (£0°T€) 65 SOA
m £SaLias ay) bunajdwiod Jo ssa204d ay3 ur oA aIp 10 ‘SalIas dUIIDA AdH Yl PaAIaIal nok aADH 64D
m (%) u (%) u 3jewa (%) u slew
) *I0IABY3Q pUB ‘sapniiie ‘@Bpajmouy auiddeA pue aseasip AdH ‘T dlqeL



HUMAN VACCINES & IMMUNOTHERAPEUTICS €1882283-5

(8€°€l) €9
(2998) £v€

(£59) 9T
(ev'e6) 0LE

(65'8) ¥¢€
(58'7¢€) 8€L
(6L¥Y) SLL

(L€TL) 6F

(18°9) €2
(L1'98) L¥E
(000) 0

(co'8) L1
(86°16) S61

(sTh) 6
(5£°56) €0

(68°L) ¥
(97°'£8) S8l
(000) 0

(£5°61) 9€¢
(€7°08) 8L

(¥Te) LL
(9£°06) £91

(681) 6
(€9'97) 6%
(60°LS) 6
(6€°LL) T€

(egol) 61
(8£%8) 951
(000) 0

ON
SOA
;adupInsu| yipay
1UBPNIS bUIBY YUM 3BIDYD JO 3314 JBIUD) Y} DK UBPNIS UBYO) D147 10 13U Y}D3H IUBPNIS uUbWabug ay) 1 aUIDA AdH ay3 186 ubd noA 1byy mouy nok piq :SZ#D

ON
SIA
¢abipy> Jo aay 1 buLinbp Ul pajsaiazul 3q noA pinom ‘mou noA o} pajuasaid SLM UIDA AdH Y1 J| HZ#D

0S$<
05¥$ 031 051$
0S1$- 1%
0%
;(asop/0s 1S Ajp1pwWixoiddp
§11502 ay1 ‘abb Jo SIDaA | UDY] J3PJO ISOY] 104 SASOP £ SO PaPUIWILIOIAI) SaLIAS dUIIDA AdH 3yl 10j Abd 0 buljim aq Ajpa13ay3odAy noA pjnom Aduow yanw MoH :0Z#D

e3p! OU dAeY |
S3lew pue s3jeway ylog
Kjuo sajepy

‘(panunuo)d) 'z 3jqelL



€1882283-6 A. ESAGOFF ET AL.

Table 3. Healthcare and vaccination attitudes and history.

n (%)
Q#18: What is the most common information source on health and vaccines for you?
Family and Friends 209 (52.78)
Personal Healthcare Provider 66 (16.67)
Social Media 134 (33.84)
Other 11 (2.78)
Decline to Answer 0 (0.00)
Q#19: Which of the following factors would most determine whether or not you were going to get a certain vaccine?
Time and Accessibility 134 (33.84)
Family Values 18 (4.55)
Cost 48 (12.12)
Safety Concerns 176 (44.44)
Vaccine Effectiveness 82 (20.71)
Q#21: Have you visited a medical provider in the United States outside of the Engemann Student Health Center or Eric Cohen Student Health Center?
Yes 147 (37.12)
No 248 (62.63)
Decline to Answer 1 (0.25)
Q#22: Do you have Aetna Student Health Insurance through USC?
Yes 306 (77.27)
No 90 (22.73)
Q#23: Have you visited the Engemann Student Health Center or Eric Cohen Student Health Center?
Yes 334 (84.34)
No 62 (15.66)

insurance, and rates were similar between males and females
(Q#22). About 85% of participants indicated that they had
visited SHC at least once in the past (Q#23). On the other
hand, under 40% had visited a medical provider in the USA
outside of SHC (Q#21, Table 3).

Vaccination factors, willingness, payment, and
acknowledgment

Forty-three percent of participants identified their perceived
likelihood of personal infection as “extremely likely,” “very
likely,” or “likely” (Q#14). In regard to one’s reaction to per-
sonally being infected by HPV, about two-thirds of students
said that it would be the “worst thing that could happen” or
that they would be “extremely upset” (Q#15, Table 2). A higher
perceived likelihood of personal infection was significantly
correlated to more negative feelings in regard to a personal
HPV infection (p < .0001; Table 5).

Table 4. Sexual activity and sexual history.

About half of students cited “Family and Friends” as
a principal source of health and vaccine information, and
another 32% cited “Social Media,” while only 15% cited their
“Personal Healthcare Provider” (Q#18). In terms of key factors
in determining to be vaccinated, 40% of participants noted
“Safety,” 31% “Time and Accessibility,” and 16%
“Effectiveness”; only 10% cited “Cost” and 4% cited “Family
Values” (Q#19, Table 3).

In terms of willingness to pay for the HPV vaccine, only
12% of students expressed unwillingness to pay anything, while
44% were willing to pay up to 150 USD and 43% were willing to
pay more than 150 USD (Q#20, Table 2).

Eighty-seven percent of participants acknowledged that
they were aware of the HPV vaccine’s availability at SHC
(Q#25). Moreover, when asked regarding their theoretical will-
ingness to receive the HPV vaccine for free at the time of
surveying, 93% of students expressed their theoretical willing-
ness to be vaccinated (Q#24, Table 2).

n (%)
Q#é6: Select all that apply:
| have had intercourse in the last 12 months 100 (25.25)
| have had oral sex in the last 12 months 52 (13.13)
| have had anal sex in the last 12 months 8(2.02)
| have had sexual contact in the last 12 months 100 (25.25)
| have had no sexual contact in the last 12 months 219 (55.30)
Q#7: How many sexual partners have you had in the last 12 months?
0 Partners 215 (54.29)
1 Partner 158 (39.90)
2-5 Partners 21 (5.30)
More than 5 Partners 0 (0.00)
Decline to Answer/Inconsistent Responses 2 (0.51)
Q#8: Have you been diagnosed with a sexually transmitted disease (STD) like chlamydia, gonorrhea, syphilis, or HPV, in the past?
Yes 9(2.27)
No 383 (96.72)

Prefer not to say

4(1.01)




Table 5. Significant chi-square analysis results following conservative correction.
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Variable 1 Variable 2 p-value
Q#2: Sex Q#9: HPV Vaccination Status <0.0001
Q#2: Sex Q#10: Self-Perceived HPV Knowledge <0.0001
Q#2: Sex Q#13: Knowledge of HPV Infection Rate 0.0004
Q#2: Sex Q#16: Spoken to Doctor Regarding HPV Vaccine <0.0001
Q#2: Sex Q#20: Willingness to Pay for HPV Vaccine <0.0001
Q#5: Resident Years in USA Q#6: Sexual Activity 0.0003
Q#5: Resident Years in USA Q#7: Number of Sex Partners in Past 12 Months <0.0001
Q#9: HPV Vaccination Status Q#10: Self-Perceived HPV Knowledge <0.0001
Q#9: HPV Vaccination Status Q#13: Knowledge of HPV Infection Rate 0.0005
Q#9: HPV Vaccination Status Q#20: Willingness to Pay for HPV Vaccine 0.0007
Q#9: HPV Vaccination Status Q#23: Past Student Health Center Visit <0.0001
Q#14: Perceived Likelihood of Personal HPV Infection Q#15: Feelings Toward Personal HPV Infection <0.0001

Regression analysis for HPV vaccination status and
self-perceived HPV knowledge

Regression analysis determined that sex, past SHC visit, and
university-sponsored student health insurance status were the
best factors in predicting HPV vaccination (Pseudo
R® = 0.335). Females were about three times more likely than
males to be vaccinated (coef. = 2.9742), CIS with a past SHC
visit were about twice as likely to be vaccinated (coef. = 1.8946),
and participants with student health insurance were about 75%
more likely to be vaccinated. In terms of sex, a student health
insured female with an SHC visit has ~90% predicted chance of
vaccination, a non-student health-insured female with an SHC
visit has ~81% predicted chance of vaccination, and a non-
student health-insured female with no past SHC visit has only
a ~39% predicted chance of HPV vaccination. Males were
much less likely to be vaccinated. A student health-insured
male with an SHC visit has ~31% predicted chance of vaccina-
tion, a non-student health-insured male with an SHC visit has
~18% predicted chance of vaccination, and a non-student
health-insured male with no past SHC visit has only a ~3%
predicted chance of HPV vaccination (Table 6).

Regression analysis used to predict self-perceived HPV
knowledge found that HPV vaccination status and perceived
likelihood of personal infection were the best predictors
(Pseudo R? = 0.283). HPV vaccination status had more than
twice as great an influence on predicting self-perceived HPV
knowledge than perceived likelihood of personal infection.
Those with HPV vaccination were 2.7 times more likely to
have indicated “some” or “a great deal” of HPV knowledge
(Table 7).

Discussion

This study is the first to quantitively measure HPV disease
and vaccination knowledge and attitudes, healthcare experi-
ence and behaviors, and sexual activity of CIS in the USA.
Tung et al. studied similar topics among Chinese students
in the USA, but the study did not distinguish between CIS
and Chinese American students, nor did the study collect
data on sexual activity and healthcare engagement and
behaviors."’

Since the HPV vaccine was approved in China four years
ago, and due to limited vaccine availability, vaccination
rates among Chinese students in China remain quite low.
Even among those with high levels of healthcare access,
such as Chinese medical students, rates of HPV vaccination
are approximately 45% in females and 2% in males."* In
terms of self-identified Chinese students in the USA, Tung
et al. reported a 38% HPV vaccination rate in the Nevada
area, with a significant difference between female and male
vaccination rates, 55% and 15%, respectively.'' The HPV
vaccination rate of 61% (Females: 85%, Males: 32%)
reported in this study is much higher than that reported
for both college students in China and for self-identified
Chinese students in the USA, and the large difference in
male and female HPV vaccination rates reflects trends in
both the USA and China.'*™"?

Regression analysis found that the optimal predictors for
HPV vaccination were sex, past SHC visit, and student health
insurance status. The high vaccination rate among CIS in this
study is likely due in part to HPV vaccine availability at SHC,

Table 6. Multivariate regression of HPV vaccination status (Q#9) by sex (Q#2), university-sponsored student health insurance status (Q#22), and past student health

center visit (Q#23).

Coefficient Standard Error  z-value Pr(>|z|) [95% Conf. Int.]
Constant —3.4291 0.4536 —7.5599 0.0000 -4.3181 —2.5400
Q#2: Sex 2.9742 0.2735 10.8730 0.0000 2.4381 3.5104
Q#22: University-Sponsored Student Health Insurance Status 0.7508 0.2950 2.5457 0.0109 0.1728 1.3289
Q#23: Past Student Health Center Visit 1.8946 0.3779 5.0131 0.0000 1.1539 2.6354
Model Summary No. Observations Df Model Df Residual Pseudo R* Log-Likelihood LL Null ~LLR p-value
434 3 430 0335 -200.17  —300.83 2.21*107*%
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Table 7. Multivariate regression of HPV knowledge (Q#10) by HPV vaccination status (Q#9) and perceived likelihood of personal HPV infection (Q#14).

Coefficient Standard Error z-value Pr(>|z|) [95% Conf. Int.]
Constant 1.5032 0.1585 9.4815 0.0000 1.1925 1.8140
Q#9: HPV Vaccination Status —2.6993 0.2172 —12.4304 0.0000 —3.1249 —2.2737
Q#14: Perceived Likelihood of Personal HPV Infection -1.2027 0.2201 —5.4650 0.0000 —-1.6340 -0.7714
Model Summary No. Observations Df Model Df Residual  Pseudo R* Log-Likelihood ~ LL Null  LLR p-value
592 2 589 0.283 -294.23 -41034 3.73*107°

which is free of charge for those with university-sponsored
student health insurance. Healthcare engagement findings
indicated that three-fourths of participants had university-
sponsored student health insurance, and two-thirds of partici-
pants used only SHC for healthcare access, indicating the
importance of SHC to CIS health and vaccination. Moreover,
over 85% of participants acknowledged their awareness of the
vaccine’s availability at SHC, and this awareness of the vac-
cine’s availability is likely a key factor in its high uptake rate at
the university.

In both males and females, pay willingness and HPV knowl-
edge (both self-perceived and knowledge regarding HPV infec-
tion among the general population) were significantly
correlated with HPV vaccination status.

The issue of cost is noted as a central barrier to HPV
vaccination in both China and the USA, and the study’s
findings further illustrate the trend that those with the
highest willingness for vaccination also express a higher
willingness to pay to acquire the HPV vaccine.'***7*?
Females were significantly more willing to pay than males,
which likely relates to higher HPV vaccination rates among
females. Moreover, when students were asked regarding
their theoretical willingness to obtain the HPV vaccine if
it were presented to them free of charge, over nine in ten
indicated that they would opt for vaccination, conveying
the draw of no-cost vaccination. Since this was one of the
last questions asked on the survey, it is probable that
students may have been positively influenced by the survey
to receive the vaccination.

In this study, participants with higher self-perceived HPV
knowledge were more likely to be vaccinated. Regression ana-
lysis found the best predictors for self-perceived HPV knowl-
edge were HPV vaccination status and perceived likelihood of
personal infection, which is similar to previous reports on the
relationship between knowledge and vaccination rates.'>'*>*2!
Moreover, the observed lower levels of self-perceived HPV
knowledge among males could help explain their lower vacci-
nation rates compared to females.

For male participants in particular, reported HPV vaccina-
tion was over three times higher for those who had discussions
with a primary healthcare provider regarding HPV, further
supporting the importance of strong healthcare provider
recommendations for male CIS.**"*

Among males, self-reported sexual activity significantly
correlated with HPV vaccination status. It is possible that
males who are sexually active perceive their risk of con-
tracting HPV as higher, and thus seek out vaccination;
according to Liu et al., one common reason for not being
vaccinated is low perceived risk due to sexual inactivity.'*
Interestingly, in our study, perceived likelihood of HPV

infection did not significantly correlate with self-reported
sexual activity, possibly suggesting that sexual activity may
have been under-reported.

Similar to previous observations, females were more likely
to identify higher personal likelihood of HPV infection.
However, unlike previous studies that have shown that females
have more negative feelings toward getting infected with HPV,
our observations found no significant difference between males
and females in this regard.'>**

In our study, participants placed a large focus on “Family
and Friends” and “Social Media” for health and vaccine infor-
mation, and key factors influencing vaccination were “Safety,”
“Time and Accessibility,” “Effectiveness,” “Cost,” and “Family
Values,” in that order. Cheung et al. found a similar trend of
safety concerns among Chinese college students, and Liu et al.
found that safety concerns were a major barrier to HPV
vaccination.'>'* These findings support the importance of
education regarding the safety and efficacy of the HPV vaccine
in increasing HPV vaccination rates among CIS.

In this study, CIS reported low levels of sexual activity. Chi
et al. reported that approximately 13% of university students in
China reported having premarital intercourse or oral sex.*®
Chen et al. found that, among female college students in
China, about 80% had no sexual partners in the last year, and
under 10% had two or more sexual partners,”” and Yan et al.
found that only about 18% of Chinese female college students
have had sex.”® CIS sexual activity rates reported here are
similar to those in China and are significantly lower than sexual
activity trends among college students in the USA.*

Participants also reported very low levels of STI diagnosis,
with less than 3% having been diagnosed with an STI in the
past. These findings are similar to those by Dangui et al. where
~3% of sexually active Chinese university students had a pre-
vious STI diagnosis but lower than those by Chen et al. who
observed that 8% of Chinese females had a previous STI
diagnosis.””*

The study had several limitations. Since the study took place
at a well-known and large research institution, the study popu-
lation may not be representative of the general CIS population
in the USA. Furthermore, we did not confirm the self-reported
HPV vaccination rate with that in the medical records, nor did
we ask regarding the number of doses of the HPV vaccine
taken. Both paper and online survey response rates were not
collected and thus cannot be reported. Knowledge questions
were initially planned to be indexed together to form
a knowledge score; however, due to extreme answer distribu-
tions and high levels of unsure and decline to answers, this was
not an effective technique to measure knowledge. Finally, it is
possible that a preexisting relationship between CIS volunteers
and study participants may have influenced participants’



answers to the survey; however, the survey was anonymous,
which makes this less likely.

Strengths of the study include a large data set of 396 CIS at
a university with a very large CIS population. Data were col-
lected by the study team with the help of CIS volunteers,
allowing peer-to-peer interaction and notably higher comfort
among participants. After collecting the surveys, we provided
an educational infographic on HPV disease and vaccination
hoping to increase CIS knowledge and awareness; however, the
effectiveness of this infographic was not a part of this research
study (Appendix A).

Future studies may focus on more diverse populations of CIS
and non-Chinese international students. More data may be col-
lected on the differences in vaccination trends between univer-
sities and the influence of university health policies on CIS
vaccination rates. In addition, there is a need for data on the
potential effect of the COVID-19 pandemic on CIS HPV vacci-
nation knowledge, attitudes, and uptake, as there may be
a decrease in HPV vaccination due to the effects of the pandemic.

In conclusion, our findings give a clearer picture of CIS
health behaviors in the USA and may inform policy decisions
as well as public awareness campaigns that aim to boost HPV
vaccination rates amongst CIS. Furthermore, our insights can
help healthcare providers frame discussions surrounding the
potential for HPV vaccine catch-up when treating CIS patients.
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Appendix A. Educational Infographic

HUMAN
PAPILLOMAVIRUS

HPV is one of the most common sexually
H UMAN transmitted infections in the world.
HPV is aviral infection that spreads through

PA Pl LLOM A— sexual activity.

e HPV can be transmitted even when no

VI RUS ( HP\/) symptoms are present.

e There are more than 100 strains of HPV.

Strains of HPV are associated with several types
of cancer, induding those of the cervix, throat,
C)A\N CER anus, vulva, and penis.
e Cervical cancer is the fourth most common
AN D WA RTS cancer in women worldwide.
HPV infections can lead to genital wartsin both
males and females.

The Gardasil 9 Vaccine prevents infection with
9 strains of HPV most associated with cancer

H PV and warts.
The HPV vaccine is safe and ef cient in both

d .
VACCl N E \r/n;crc]:;natignoirsnfencommended through 21years

of age for men and through 26 years of age for
women and men who have sex with men or are
transgender.

e The HPV vaccine is provided at Engemann
HO\/V TO Student Health Center at UPC or Eric Cohen
Student Health Center at HSC.

C\fr YOLJR e The vaccine is fully covered for students with

Aetna Student Health Insurance.
To schedule an appointment, call (213)740-9355
or visit usc.edu/myshr.

VACCINE

USC Student Health

Keck Medicine of USC
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