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Purpose: Cervical, oropharyngeal and anogenital cancers are vaccine-preventable diseases,

but human papillomavirus (HPV) vaccination coverage in the US remains poor overall with

regional variations in vaccination rates. We explore the acceptability by adolescents and their

parents of HPV vaccination and text message reminders in the non-traditional setting of the

emergency department (ED).

Patients and Methods: The modified validated Carolina HPVAttitudes and Beliefs Scale

(CHIAS) survey was administered at two urban EDs to adolescents aged 13–18 years and

their parents. Demographic information was collected for each participating adolescent.

Recruitment occurred with consecutive eligible participants on the ED census list approached

within 4-hour blocks from 8am to 8pm.

Results: Ninety-six adolescents completed the survey. The mean adolescent and parental

knowledge scores were 63% (SD=29.7) and 60% (SD=22.1), respectively. The higher the

HPV knowledge score among both adolescents and parents, the more likely they were to accept

HPV vaccine in ED. Among the 10 cases where the parents disagreed to the HPV vaccine and the

adolescents agreed to the HPV vaccine, the mean knowledge score among parents disagreeing

was 47 compared to 62 among the remaining parents (p=0.04). Sixty-seven percent of adoles-

cents and 68% of parents were agreeable to the adolescent receiving vaccination in the ED

(kappa = 0.24). Seventy-five percent of adolescents and 71% of parents reported being agreeable

to receiving text reminders for HPV vaccines (kappa = 0.20). Adolescent agreement with

receiving a text message reminder corresponded with an increased willingness to be vaccinated

(OR=3.21, 95% CI=1.07–9.57, p-value=0.0368). Sexually active adolescents were older (mean

age, 17 years) than those who reported no sexual activity (mean age, 15 years) (p<0.0001).

Conclusion: Increased knowledge about HPV influences vaccine acceptance. Parents and

adolescents may disagree in accepting HPV vaccination. A majority of adolescents and their

parents were agreeable to receiving HPV vaccination in the ED and subsequent text message

reminders. The ED should be explored further as a non-traditional healthcare setting for HPV

vaccination of adolescents.
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Introduction
Genital human papilloma virus (HPV) infection is the most common sexually

transmitted disease (STD) in the USA infecting approximately 79 million, mostly

adolescent and young adult, Americans.1 HPV infection underlies the pathogenesis
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of cervical, oropharyngeal and anogenital cancers and

genital warts.2 A prevalence rate of 33% has been reported

in female teenagers in the US aged between 14 and 19

years.3 Data on the prevalence of HPV infection in ado-

lescent boys in the USA are sparse though one study

reports a prevalence rate of 12.7% in young men aged 18–

20 years.4 HPV vaccination has been shown to reduce the

incidence of high-grade cervical abnormalities in girls

under 18 years old and the incidence of genital warts in

both young men and women under 21 years old.5 Despite

recommendations by the Centers for Disease Control and

Prevention (CDC) and the American Academy of

Pediatrics to immunize all 11–12-year-old children, HPV

vaccination coverage in the US remains poor.6

The 2012 National Immunization Survey–Teen showed

that of girls and boys aged 13–17 years, 33.4% and 6.8%

respectively had completed the three-dose HPV vaccine

series.6 Since October 2016 the CDC has recommended a

two-dose HPV vaccination schedule for adolescents who

start the vaccine series on or before their fifteenth birthday.7

For anyone older or who is immunocompromised three

doses are still recommended. HPV vaccine coverage data

in the US for 2017 varies from state to state. The highest

coverage is the District of Columbia with a rate of 91.9%,

the lowest is Wyoming with a rate of 46.9%.8

HPV vaccination has population-level effects with a

64% decrease in quadrivalent HPV vaccine type preva-

lence among females aged 14–19 years within 6 years of

vaccine introduction in the US.9 Novel strategies are

urgently needed to increase HPV vaccination coverage in

children in the US. A comprehensive review of barriers to

HPV vaccination among US adolescents suggested that

providing opportunities for HPV vaccination in less tradi-

tional healthcare settings and using reminder and recall

systems may facilitate vaccine series completion.10 We

explore the non-traditional setting of the Emergency

Department (ED) in New York City (NYC) as a setting

for HPV vaccination of adolescents.

There are few published data available on routine child-

hood immunization in the ED and the data that do exist are out

of date. A cohort study in 1994 showed minimal effect on

compliance with primary care after immunization in the ED

and noted that unreliable information from parents at the ED

visit lead to unnecessary immunizations.11 This is less of an

issue now in NYC with the existence of the Citywide

Immunization Registry (CIR). Since 1997, all providers have

been mandated to enter vaccines administered to all children

<8 years of age into CIR. The age requirement was increased

to 18 years old in 2005. A second study in 1996 found that an

urban ED immunization program only temporarily improved

immunization rates of the ED population.12

Text messaging is growing in potential as a vehicle for

health promotion given the advantages of low cost, ease of

use and high accessibility to large numbers of healthcare

consumers.13 Adolescents are learning to navigate their

own health care and other studies have investigated the

acceptability and effectiveness of text messages sent to

adolescents in the context of sexual health promotion.14,15

We describe demographics, knowledge about HPV and

HPV vaccine coverage among adolescents aged 13–18

years and their parents/guardians presenting to two urban

Emergency Departments and describe the willingness of

these adolescents to receive a first dose of HPV vaccine

followed by text messaging reminders to return to a pri-

mary care clinic for a subsequent dose. Note that hereafter

parents/guardians will be referred to as parents while

recognizing that an adult caregiver who is not a parent

could have accompanied the adolescent to the ED.

Patients and Methods
This study utilized a cross-sectional design and was carried

out at two pediatric emergency departments in New York

City: NYC Health+ Hospitals/Bellevue Pediatric Emergency

Service and the KiDS Emergency Department within the

New York University (NYU) Ronald O. Perelman Center

for Emergency Services. Inclusion criteria were all adoles-

cents aged 13–18 years presenting to the study sites.

Exclusion criteria were: parent refusal to participate when

approached, refusal of adolescent to participate regardless of

parental consent, adolescents critically ill at presentation (ie

triage category I or II), and adolescents with a mental health

presenting complaint. Participants were able to withdraw

from the study at any time.

Informed consent was obtained from parents and an

assent form was signed by adolescents. Recruited adoles-

cents and their parent took part in a researcher-adminis-

tered questionnaire based on the validated Carolina HPV

Attitudes and Beliefs Scale (CHIAS).16,17 Additionally,

demographic information was collected for each partici-

pating adolescent.

This was a convenience sample with participants

approached and recruited from the ED between 0800 and

2000 in 4-hour blocks from 0800 to 1200, 1200 to 1600,

1600 to 2000. Consecutive participant counts occurred

from the departmental patient white board census as it

stood at the beginning of the recruitment time block. A
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maximum of 8 patients were recruited per 4-hour block in

order to not affect ED patient flow with study activities.

Parents of all adolescents approached and older adoles-

cents aged 17–18 years were given a copy of the CDC

HPV Vaccine information statement. A telephone inter-

preter was available for non-English language translation.

The patient survey questions consisted of demographic

questions including age, sex, insurance type, place of birth,

and the primary language of the patient and parent. There

were also five knowledge-based questions centering

around who qualifies for the HPV vaccine and short-term

side effects of the vaccine. Additional questions assessed

whether the adolescent had previous discussions about

HPV vaccination, engaged in sexual activity, and knew

of the HPV vaccination status of friends. For the parental

questionnaire, there were nine HPV vaccine knowledge

questions in addition to questions related to the adoles-

cent’s vaccination status, whether the parent had heard of

the HPV vaccine, vaccine cost and access, and vaccination

of other children in the community. Final questions in both

the adolescent and parental survey pertained to cell phone

use and the willingness to be texted by a physician for

vaccination reminders. The full survey questionnaire is

provided as supplementary material.

There were two outcomes of interest. Willingness to

receive vaccination in the ED and willingness to receive

vaccination reminders via text message. Whether the ado-

lescent and/or their parent were willing to have the ado-

lescent receive the HPV vaccine in the ED, was assessed

separately. Adolescents were asked, “if you were offered

an HPV vaccine shot today and your parent agreed would

you have it done?” while parents were asked, “if your

child was due a vaccine shot and it was offered in the

ED today would you get it done?” Survey response cate-

gories were yes, no, and not sure. To simplify the

responses, no and not sure categories were combined to

give a dichotomous outcome variable. To assess willing-

ness to receive text reminders about vaccinations, both

adolescents and their parent were asked if they had a cell

phone and how they felt about text message reminders for

vaccinations.

Descriptive statistics detailed adolescent characteristics.

Overall mean knowledge scores were calculated for the

survey questions. Adolescent and parental agreement with

willingness to have the adolescent receive the HPV vaccine

in the ED and with willingness to receive text reminders

were assessed using the kappa statistic. Moreover, a T-test

was used to assess association of mean knowledge scores

with willingness to have the HPV vaccine and separately

with willingness to receive text reminders. A chi-square test

was used to assess if there were differences in correct

responses to knowledge assessment questions between ado-

lescents and parents. Predictors of willingness to have the

adolescent receive the HPV vaccine in the ED and to receive

a text message were identified by logistic regression. Cell

phone use was assessed descriptively for adolescents.

Finally, a missing data analysis was conducted to identify

the characteristics of patients whose parents did not complete

the survey, using two-sample T-tests and a chi-square test.

There are different methods to determine the sample size

for a pilot study and no consensus on which method should

be used. We chose the approach of a pilot study sample size

of 10% of the estimated final study size.18 A final study size

was estimated as follows: NYC Health+ Hospitals/Bellevue

Emergency Department sees approximately 25,000 children

and young adults per year. KiDS Emergency Department

within the NYU Ronald O. Perelman Center for Emergency

Services opened in 2014 with no patient numbers available at

the time of study planning; therefore, an estimate of 18,000

children seen there per year was made. This gave a total of

43,000 children from 0 to 18 years old presenting to the study

sites per year. Based on data from the United States Census

Bureau for New York City,19 approximately 5% of these

children will be aged 13–18 years giving a population size

of 2150 rounded up to 2200. Using a confidence level of 95%

and a confidence interval (margin of error) of 0.075 and a

conservative estimate of variance of 50% (0.5) the calculated

minimum sample size was 159. At 10% of the final study

size, a minimum pilot study sample size of 16 was required.

Study data were collected on paper and entered into Research

Electronic Data Capture (REDCap), a secure, web-based

database software application.20 All analyses were conducted

using Statistical Analysis Software (SAS) version 9.4 (Cary,

NC: SAS Institute Inc.). Institutional Review Board (IRB)

approvals were obtained from NYU Langone Health IRB

and NYC Health+ Hospitals/Bellevue IRB and informed

consent was obtained as required.

Results
Ninety-six adolescents completed the survey between 12

December 2015 and 29 September 2016. Table 1 shows

adolescent demographics. The mean age (SD) of partici-

pating adolescents was 15.9 (1.8) years with most respon-

ders being female (59%), having Medicaid (59%), being

born in the US (84%), speaking English (76%) and having

Spanish-speaking parents (38%).
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The knowledge score ranges were from 0% to 100%

for both adolescents and parents. The mean adolescent

knowledge score was 63% (SD=29.7) and the mean

knowledge score for the parents was 60% (SD=22.1).

Figure 1 shows that agreement to receive HPV vaccine

had a higher mean knowledge score than disagreement to

HPV vaccination for both adolescents (p=0.01) and par-

ents (p=0.02). Two knowledge questions were associated

with agreeing to receive the vaccine among adolescents:

whether one is too young to receive the vaccine (p=0.01)

and whether the HPV vaccine is only for younger people

(p=0.01) (Table 2). The following correctly answered par-

ental responses were associated with agreeing with the

HPV vaccine for their adolescent children: HPV vaccine

might cause future health problems (p=0.03), HPV vac-

cine is effective in preventing genital warts (p=0.01) and

HPV vaccine is effective in preventing cervical cancer

(p=0.02) (Table 3). Sixty-seven percent of adolescents

and 68% of parents reported that they were agreeable to

the adolescent receiving vaccination in the ED (kappa =

0.24). There were 10 cases where the parents disagreed to

the HPV vaccine and the adolescents agreed. The mean

knowledge score among parents disagreeing was 47 com-

pared to 62 among the remaining parents (p=0.04). The

mean of knowledge score of those 10 adolescents who

agreed to receiving HPV, but their parents disagreed was

not significantly different from the knowledge score of the

rest of adolescents who participated in knowledge

assessment.

Adolescent predictors of willingness to receive the

HPV vaccine in the ED included their knowledge score,

with an increase in score corresponding with an increase in

willingness to be vaccinated (OR=1.02, 95% CI=1.01,

2.16, p=0.0102) and agreement with receiving a text mes-

sage from their physician corresponding with an increase

in willingness to be vaccinated (OR=3.21, 95% CI=1.07–

Table 1 Characteristics of Participating Adolescents

Total N = 96

Sex

Male 39 (40.6%)

Female 57 (59.4%)

Age (years)

12–13 14 (14.5%)

14–15 28 (29.2%)

16–17 26 (27.1%)

18 28 (29.2%)

Insurance

Medicaid 57 (59.4%)

Private 31 (32.3%)

None 6 (6.2%)

Missing 2 (2.1%)

Birth Place

Born in the US 81 (84.4%)

Born elsewhere 13 (13.5%)

Missing 2 (2.1%)

Patient Language

English 73 (76.1%)

Spanish 15 (15.6%)

Other 6 (6.2%)

Missing 2 (2.1%)

Parent Language

English 34 (35.4%)

Spanish 36 (37.5%)

Other 5 (5.2%)

Missing 21 (21.9%)

Figure 1 Mean knowledge score by HPV acceptance.
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9.57, p-value=0.0368). Predictors of parent willingness to

have their child vaccinated included whether they had

enough information about HPV, with parents who reported

not having enough knowledge less likely to agree to have

their child vaccinated (OR=0.18, 95% CI=0.04–0.78,

p-value=0.0216). Additionally, parents who were agree-

able to receiving text messages were also agreeable to

their child receiving the vaccine (OR=11.5, 95%

CI=2.25–58.8, p-value=0.0034).

Seventy-five percent of adolescents and 71% of parents

reported that they were agreeable to receiving text mes-

sage reminders regarding vaccination (kappa = 0.20).

There were no statistically significant differences among

knowledge scores and the subset of parents/adolescents

who disagreed to receiving text messages. Overall, there

was no statistically significant difference among adoles-

cents agreeing to receive text messages and their mean

knowledge scores; the same was true for parents.

However, parents who correctly answered questions

about the HPV vaccine causing future health problems

and that HPV vaccine is not as necessary as a Pap smear

were associated with agreeing to receiving text reminders

(p=0.02 and 0.05, respectively - Table 4). Predictors of

whether an adolescent was agreeable to receiving text

reminders included age whereby as age increased, will-

ingness to receive a text reminder decreased (OR=0.66,

95% CI=0.44–0.99, p-value=0.0475) and, whether an

interpreter was used, with patients who used an interpreter

less keen on being contacted with a text message reminder

(OR=0.10, 95% CI=0.02–0.065, p-value=0.0156). Also,

adolescents who had not had anyone talk to them about

the HPV vaccine were more likely to agree to text mes-

sages reminders than those who had conversations about

the HPV vaccine (OR=7.02, 95% CI=1.88–26.23, p-

value=0.0038). Ninety percent of adolescents had a cell

phone and reported between 118 and 130 text messages a

day being sent or received.

Parental data were consistently missing for adolescents

that reported sexual activity and for older adolescents.

Specifically, patients who reported sexual activity were

older (mean age 17 years) than patients who reported no

sexual activity (mean age 15 years), p<0.0001. This also

corresponded with a missing parental survey with all older

adolescents with a mean age of 17 years not having a

parent survey completed and younger adolescents with a

mean age of 15 having one completed (p<0.0001).

Discussion
Uptake of HPV vaccination remains poor overall across

the USA. As part of their HPV Cancer Free campaign,

The American Cancer Society has a goal that by 2026

80% of adolescents will be up to date with HPV

Table 2 Association of Correct HPV Question Answers with

Adolescent Acceptance of HPV Vaccine

HPV Questions Agreed

to

HPV

Vaccine

(n=69)

Disagreed to

HPV Vaccine

(n=27)

P-value

HPV vaccine is for girls

only

43 (62%) 14 (52%) 0.35

HPV vaccine will cause

side effects

31 (45%) 9 (33%) 0.30

HPV vaccine is safe 51 (74%) 15 (56%) 0.08

Too young to get HPV

vaccine

58 (84%) 16 (59%) 0.01

HPV vaccine is only for

sexually active people

52 (75%) 13 (48%) 0.01

Table 3 Association of Correct HPV Question Answers with

Parental Acceptance of HPV Vaccine

HPV Questions Agreed to

HPV

Vaccine

(N=43)

Disagreed to

HPV Vaccine

(N=20)

P-value

HPV vaccine is for

girls only

32 (74%) 12 (60%) 0.25

HPV vaccine might

cause side effects

12 (28%) 8 (40%) 0.34

HPV vaccine might

cause health problems

in the future

23 (54%) 5 (25%) 0.03

HPV vaccine is only

for sexually active

people

31 (72%) 16 (80%) 0.50

HPV vaccine is safe 30 (70%) 9 (45%) 0.06

My child is too young

to get HPV vaccine

34 (79%) 12 (60%) 0.11

HPV vaccine is

effective in preventing

genital warts

21 (49%) 3 (15%) 0.01

HPV vaccine is

effective in preventing

cervical cancer

34 (79%) 10 (50%) 0.02

HPV vaccine is not

necessary as much as

Pap smears

28 (65%) 12 (60%) 0.69
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vaccination before their thirteenth birthday.21 The

majority of states have not achieved this goal. A recent

study estimated that at least 14.39 million additional

adolescents aged 11–12 years would need to receive

two doses of the HPV vaccine to reach this goal.22

Continued efforts are needed to find innovative ways

to improve HPV vaccination rates for adolescents in

the United States. The ED is often, for a variety of

reasons used by parents for non-urgent care of their

children23,24 and an ED presentation may represent an

opportunity for HPV vaccination.

We found that the higher the HPV knowledge score among

both adolescents and parents, the more likely they were to

accept HPV vaccination in ED. The correct age for vaccina-

tion and misconceptions about sexual activity were not shown

as gaps in knowledge. However, just over half the parents

thought that HPV vaccination could cause health problems in

the future and 70% of them thought that it could cause side

effects. Vaccine safety was therefore a concern with parents

and this may be a barrier to vaccine uptake.

While the majority of adolescents and parents were agree-

able to HPV vaccination in the ED, the predictors of will-

ingness to receive HPV vaccination in this setting were

different. The willingness of adolescents to receive the HPV

vaccine in the EDwas predicted by their willingness to receiv-

ing text reminders. Additionally, as their HPV knowledge

score increased so did their odds of accepting the HPV vaccine

in the ED.

Parental agreement to their children receiving HPV vacci-

nation in theEDwas predicted by havingHPVinformation and

also willingness to receiving text reminders. Predicators of

both adolescents and their parents being agreeable to receiving

a text message reminder for HPV vaccination were younger

age and not having someone who had previously talked to

them about the vaccine. Mobile phone ownership is wide-

spread and text messaging is popular among teenagers. One

survey showed that 95% of young adults aged 18–24 years in

the United States own mobile phones and send/receive an

average of 50 messages per day, compared to adults sending

and receiving an average of 10 messages per day.25 Our find-

ings were similar with 9/10 of adolescents having a cell phone.

Text messaging volume was, however, much higher with

between 118 and 130 text messages a day being sent or

received. This heavy use of text messaging can be leveraged

for text message reminders about vaccinations, particularly

with older adolescents who are starting to takemore ownership

of their healthcare needs. Our finding that parental data was

consistently missing (parents elected not to fill the survey

information) with both older adolescents and sexually active

adolescents could indicate that parents in these circumstances

are also starting to “let go”with respect to health care for their

children. Text messaging has been shown by two studies to be

an effective intervention to increase HPV vaccine uptake ado-

lescent and young adults presenting to a clinic setting. In one

study parents received up to three weekly reminders that a

vaccine dose was due.26 In another study, although adolescents

were the main target for intervention, more parents than ado-

lescents elected to receive the text reminders.27 There are no

data on text message reminders and its effect specifically on

HPV vaccine uptake following first dose vaccination in

the ED.

Our pilot study shows that in the Emergency

Department, certainly a less traditional healthcare setting

for childhood immunization, an initial HPV vaccine fol-

lowed by text message reminders for subsequent doses

would be acceptable for adolescents and their parents.

The content of the health intervention text message can

influence its effectiveness. A study using focus groups of

Table 4 Assocation of Correct HPV Question Answers with

Parental Acceptance of Text Message Reminders

HPV Questions Agreed to Text

Message

Reminder

(N=45)

Disagreed to

Text Message

Reminder

(N=18)

P-value

HPV vaccine is for

girls only

34 (76%) 10 (56%) 0.12

HPV vaccine might

cause side effects

14 (31%) 6 (33%) 0.86

HPV vaccine might

cause health

problems in the

future

24 (53%) 4 (22%) 0.02

HPV vaccine is only

for sexually active

people

34 (76%) 13 (72%) 0.78

HPV vaccine is safe 31 (69%) 8 (44%) 0.07

My child is too young

to get HPV vaccine

34 (76%) 12 (67%) 0.47

HPV vaccine is

effective in

preventing genital

warts

17 (38%) 7 (39%) 0.93

HPV vaccine is

effective in

preventing cervical

cancer

33 (73%) 11 (61%) 0.34

HPV vaccine is not

necessary as much as

Pap smears

32 (71%) 8 (44%) 0.05
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seventh graders with an average age of 13 years examined

text message preferences about HPV vaccination.28 It was

found that the best composite score for likeability, trust-

worthiness and motivation to seek more information was

for a message emphasizing reduction in HPV infection if

vaccinated. Messages emphasizing threats of disease if not

vaccinated scored lower. A recent randomized control trial

found that embedding health literacy information

improved the effectiveness of text message reminders for

a second dose of influenza vaccine for children in a low-

income, minority community in New York City.29 If rou-

tine HPV vaccination is to be initiated in an ED with

follow-up text messaging reminders, then care will have

to be taken with the content of the text message reminders

to ensure maximal effectiveness.

It was found that there was a discordance between

parents and their adolescent children with respect to

HPV vaccine acceptance and text message reminder

acceptance. It is not clear what the reason for this

discordance is. It is possible that a contributing factor

may be the generational gap that often exists between

parents and their children or differences that come with

adolescents being born and raised in the US in contrast

to their parents. This is not unlikely in a multicultural

location like New York city and though place of birth

data were not collected, 38% of parents were Spanish

speaking.

The role of the clinician in improving vaccine uptake

cannot be underestimated and a clinician recommendation

is one of the most important determinants of HPV vaccine

uptake.10 It was interestingly noted in a recent study that the

lack of school entry requirements for HPV vaccination may

contribute to decreased vaccine uptake.30 Conflicting mes-

sages were given by the clinicians interviewed with strong

recommendations given by emphasizing the importance of

the vaccine for cancer prevention degraded by the lack of

urgency suggested by stating that the vaccine is not needed to

attend school. Only three states have school entry HPV

vaccine requirements and for two out of the three the require-

ments are only for female adolescents. As such, not focusing

on school entry requirements may be beneficial in discus-

sions about HPV vaccination. Increasing HPV vaccination in

adolescents across the USA will require a multipronged

approach targeting not just barriers for the adolescents and

their parents but also barriers for clinicians and barriers at the

health and education system levels.

This study is limited by a potential lack of general-

izability. Though data were collected at two emergency

departments, they are located in one city in a single

state. Furthermore, findings may not be generalizable

to emergency departments in more rural and remote

locations in the US. A second limitation is the depen-

dence of self-reported data on the participant under-

standing of the question being asked and the

completeness and integrity of participant responses.31

This was mitigated by the more time-consuming and

labor-intensive process of questionnaire administration

by researchers in an interview format. However, even

with this approach, there are still missing data. A final

limitation is inherent in the cross-sectional study design

meaning that there may be alternate explanations for the

study findings.32 This limitation is usually addressed by

comparing data to that collected in similar studies in

other institutions. However, there is a paucity of pub-

lished data on HPV vaccination in the ED setting and

this comparison was not possible.

Conclusion
While the ED setting has been explored for other vaccine-

preventable disease such as influenza, it has not been

explored as an option for HPV vaccination. We show in

this pilot study that receipt of HPV vaccination is accep-

table to both adolescents and their parents in the ED. This

approach, combined with text message reminders for sub-

sequent vaccine doses by primary care providers which

were also found to be acceptable, warrants further inves-

tigation. The ED can be a setting for public health inter-

ventions and is a potential non-traditional setting to be

considered in efforts to increase HPV vaccination rates

in adolescents in the US.
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