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Abstract

Background—Effective interventions are needed to address the low rate of human 

papillomavirus vaccination in the United States, particularly among girls and women 16 – 26 years 

old. Counseling and offering the vaccine to postpartum patients could be an effective strategy to 

increase uptake among young women who did not complete the 3-dose series at an earlier age.

Objective—The purpose of this evaluation was to assess the effectiveness of a multi-component 

program designed for postpartum women that used patient navigators and reminders for follow-up 

visits to improve uptake and completion of the human papillomavirus vaccine series.

Design—As part of standard care, patients ≤26 years of age from Galveston County, Texas who 

delivered an infant between November 2012 and June 2014 at a public hospital were counseled 

and offered the human papillomavirus vaccine postpartum. Patient navigators assisted with 

scheduling follow-up injections during postpartum or well-child visits. A program evaluation was 

conducted after 20 months.

Results—Of 1,038 patients approached, only 161 (15.5%) had previously completed the vaccine 

series. Of the 877 patients who had not completed the series, 661 (75.4%) received at least one 

dose postpartum, with 575 patients receiving their first dose and 86 receiving their second or third 

doses. By April 2015, initiation rates had increased as a result of this program from 25.4% before 

the program was initiated to 80.8% and completion rates from 15.5% to 65.1%. Missed 

appointments for injections were less likely among those who received text message reminders 

and more likely among those with ≥2 prior pregnancies. Those who were Hispanic or had received 
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an influenza vaccination in the last year were more likely to initiate and complete the series 

through this program. Patients who missed 1 or more follow-up appointments were less likely to 

complete the vaccine series.

Conclusions—Offering the human papillomavirus vaccine postpartum dramatically increased 

initiation rates among postpartum patients. Patient navigation and text messages ensured that a 

high percentage completed all 3 doses.
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Introduction

The human papillomavirus (HPV) is the cause of almost all cases of cervical cancer as well 

as many cases of vulvar, vaginal, and anal cancers in women.1 In 2006, the US Food and 

Drug Administration approved a vaccine that has the potential to markedly decrease the 

incidence of these diseases. Almost a decade after its introduction, however, uptake of the 

HPV vaccine in the United States remains below that of several other countries, including 

England, Scotland, and Australia.2–5 By 2014, only 60% of US girls 13–17 years of age had 

obtained even one of the 3 required doses, demonstrating the need for catch-up vaccination.6 

Between 2008–2010, only 28% of surveyed 18–26 year old females had initiated and 17% 

had completed the series.7 By 2013, initiation rates rose to only 37% among women 19–26 

years of age.8

Although recommended at a younger age, vaccination is effective among women 18–25 

years old. A clinical trial demonstrated that it reduces abnormal Pap tests, referral for 

colposcopy, and treatment related to abnormal cervical cytology when given to women at 

these ages.9 Thus, vaccination is recommended for women up to 26 years of age not 

previously vaccinated.10

Surveys of pregnant women demonstrate low rates of HPV vaccination.11 This is especially 

true among low-income women and women from minority backgrounds. At our institution, 

only 13% among 500 pregnant patients seen in public clinics in 2012 had initiated the HPV 

vaccine.12 These low rates may be due to a lack of routine care among low-income 

adolescents and young adult women.13 Most US women do obtain medical care during 

pregnancy,14 but the HPV vaccine is not usually discussed during prenatal care as it is not 

administered during pregnancy. Other barriers facing low-income women include the high 

cost of HPV vaccination and the challenge of receiving all three doses, even when the 

vaccine is free of charge. 15,16

Due to low rates of vaccine uptake in the United States, new strategies for increasing 

opportunities and acceptance for HPV vaccination are needed. The postpartum period could 

be an opportunity to increase HPV vaccination rates among low-income women. Studies 

have demonstrated that vaccines are well accepted by women when offered postpartum. For 

example, 91% of women accepted the hepatitis B vaccine when offered postpartum in one 
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study, while 96% of eligible postpartum women accepted the Tdap vaccine in another.17,18 

An examination of the feasibility of postpartum HPV vaccination found an acceptance rate 

of 95% among 150 women offered the first dose prior to hospital discharge.19 However, only 

31% of those patients completed the 3-dose series.

At the University of Texas Medical Branch (UTMB), we surveyed 500 patients attending 

five prenatal clinics in 2012 to determine whether a postpartum vaccination program would 

be acceptable among women residing in southeast Texas.12 Over 80% said they were willing 

to receive a free HPV shot in the hospital after childbirth. Based on these findings, UTMB 

obtained funding to begin a prevention program that offered counseling for pregnant and 

postpartum women about HPV and the HPV vaccine. Here, we report on the success of this 

program during the first 20 months of its implementation.

Methods

Through a grant funded by the Cancer Prevention Research Institute of Texas (CPRIT), 

UTMB established a program in November of 2012 to offer the quadrivalent HPV vaccine to 

postpartum women from Galveston County free of charge. Vaccinations were offered prior 

to hospital discharge. Follow-up doses were given at postpartum visits and, through 

collaboration with the Department of Pediatrics, at well-child visits for patients’ infants. To 

reduce missed appointments and increase the rate of series completion, patient navigators 

(PNs) used multiple reminder methods (texting, mailing reminders, and placing calls) and 

patient tracking. The Obstetrics & Gynecology department at UTMB serves a low-income 

population with approximately 88% reporting a family income under $29,900/year and 63% 

less than $15,000 annually.20 The majority are uninsured, although 40% do qualify for 

expanded Medicaid coverage during pregnancy. This report describes HPV vaccinations 

administered on the postpartum unit during the first 20 months (November 2012 to June 

2014) of this program with follow-up doses administered through April 2015.

English and Spanish fact sheets about HPV and the HPV vaccine developed by the Centers 

for Disease Control and Prevention (CDC) 21–23 were distributed in waiting rooms of all 

UTMB Health prenatal clinics in Galveston County to educate patients. This information 

was also distributed in the hospital after delivery. Patients then received face-to-face 

counseling from PNs who had been trained by the first author (ABB). Providers involved in 

the care of pregnant and postpartum women and their infants were educated through a series 

of lectures on HPV given across the UTMB campus to attending physicians, residents, 

medical students, nurses, physician assistants, and staff.24

PNs reviewed the electronic medical records (EMRs) and State of Texas immunization 

records daily of all patients who delivered a liveborn infant at UTMB in the previous 24 

hours to identify those eligible for this program (females ≤26 years old residing in Galveston 

County who were unvaccinated or incompletely vaccinated against HPV). Eligible patients 

were then offered written materials and personal counseling about HPV and the vaccine. 

Non-UTMB medical records were checked, as possible, for those who reported they had 

already been vaccinated. If it was determined that the patient had not completed the series, 

she was offered the vaccine postpartum. Patients were informed that one dose could be 
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administered prior to discharge and follow-up doses in conjunction with other scheduled 

appointments. In addition, patients who agreed to be vaccinated selected the type(s) of 

reminders (automated phone calls and/or text messages) they wished to receive prior to 

appointments. Adequate time was given for PNs to address all questions.

Those who agreed to receive a dose of the HPV vaccine postpartum reviewed and signed the 

State of Texas consent form. For patients under age 18, parental consent was required as 

mandated by the state. To facilitate tracking, PNs obtained mailing and email addresses and 

both home and cell phone numbers as well as contact information for up to 3 individuals 

who could reach the patient if needed. The patient’s obstetric provider was then asked to 

place an order for HPV vaccination in the EMR.

A month before the next dose was due, PNs reviewed each patient’s and her infant’s EMRs 

to identify upcoming appointments (eg, postpartum checks or well-child visits) during which 

the next vaccine dose could be administered. When an appropriately timed appointment was 

identified, the PN added a HPV vaccination request to the entry for that visit in the EMR for 

the mother and informed the patient she would receive the next dose at that time. If it was 

not possible to coordinate the next dose with an already scheduled appointment for the 

mother or infant at UTMB (ie, the patient selected outside providers), a vaccine-only 

appointment was scheduled at the closest UTMB facility. Typically, a vaccination-only 

appointment for the third dose was scheduled at the time the patient received the second 

dose. To remind patients of their follow-up appointments, automated phone calls or text 

messages (or both, depending on patient preferences) set up by the PNs through a 

commercial service were delivered four days, one day, and two hours before the 

appointment.

If a patient missed an appointment, a PN phoned her the next day to reschedule. If a patient 

could not be reached by phone, alternative contacts were called when available. Patients who 

could not be reached by these methods were sent physical letters by mail and, finally, a 

notice by email to contact UTMB to reschedule the appointment. Patients who missed ≥5 

appointments or could no longer be reached were considered inactive. Patients who 

informed a PN that they were not willing to complete the vaccine series were no longer 

contacted or tracked.

For billing purposes, UTMB personnel obtained information to determine if the patient had 

current coverage for vaccinations through Medicaid or another insurance provider. If not, 

CPRIT paid the costs of all vaccines. Women were excluded from this evaluation if they 1) 

were minors whose parents did not sign the vaccination consent form, or 2) did not receive 

the vaccine postpartum due to hospital error. With approval from the UTMB Institutional 

Review Board, records were reviewed to evaluate the project.

Statistical Analysis

Bivariate analyses compared characteristics between patients who initiated the HPV vaccine 

postpartum with those who declined. In addition, adjusted multivariable logistic regression 

analysis was conducted to examine correlates of HPV vaccine initiation and completion 

among all enrolled patients, series completion among postpartum initiators and series 
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completion within 6 months of postpartum initiation (the timeframe recommended by the 

CDC).22 We only included characteristics that had an association with the outcome with a p 
value <0.2 value in initial analyses of the associations. Age at first sexual intercourse and 

number of lifetime sexual partners were not included in the multivariable model due to 

excessive missing data. We also examined associations with missing an appointment for 

follow-up vaccine doses using adjusted logistic regression analysis. Statistical tests were 

based on 2-tail and a p value <0.05 was considered as statistically significant. All statistical 

analyses were conducted using Stata Statistical Software (Stata 14, College Station, Texas, 

USA).

Results

From November 1, 2012 through June 30, 2014, 1,038 eligible patients ≤26 years of age 

who delivered an infant at UTMB were screened and those eligible were invited to 

participate in this project (Figure 1). Among them, 264 (25.4%) had previously initiated the 

vaccine and 161 (15.5%) had completed the 3-dose series prior to this pregnancy. Of the 877 

patients eligible for 1 or more HPV vaccine doses, 575 (65.6%) received the first dose 

postpartum (postpartum initiators) and 86 (9.8%) received their second or third dose 

postpartum. Among the previously unvaccinated patients, 184 declined (21.0%) vaccination. 

Of 11 other women who did not receive the vaccine, 8 were minors whose parents did not 

sign the vaccination consent form and 3 were not approached due to hospital error. Overall, 

75.8% (436/575) of new initiators completed the series by April 2015.

Among those screened on the postpartum unit, only 25.4% had previously received any HPV 

vaccines. At the time we conducted this assessment, 80.8% of patients had received at least 

1 vaccine, and completion rates rose from 15.5% at baseline to 65.1% as a result of this 

program. Among new initiators who completed the series (n=436), 265 (60.8%) patients 

completed the series within 6 months as recommended by the CDC. The average time 

between the first and second dose was 2.3±2.1 months and the average time between the 

second and third dose was 5.6±2.5 months. A total of 1,651 vaccine doses were provided for 

the 575 new initiators and 103 incompletely vaccinated patients who participated in this 

program. Almost 59% of doses were funded by Medicaid, 36% by CPRIT, and 5% by 

private insurance. CPRIT funded 2%, 42% and 78% of the first, second, and third doses, 

respectively.

When asked their reason for declining the HPV vaccine postpartum, 111 of the 184 

previously unvaccinated patients who refused vaccination stated that they were not interested 

in receiving the vaccine (60.3%). It is unknown whether these patients were referring to the 

postpartum period only or at any time. Other reasons for declining included wanting to 

discuss it with their primary physician (12.5%), a belief that they did not need it because 

they were married (7.6%), opposition to this vaccine by the patient or family member 

(6.0%), and fear that the injection would be too painful (3.8%).

Patients who were postpartum vaccine initiators were more likely to be Hispanic and to have 

received the influenza vaccine during this pregnancy compared to decliners (Table 1). Age at 

first sexual intercourse, history of prior sexually transmitted disease, number of lifetime 
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sexual partners, history of tobacco use, obstetric complications, delivery method, neonatal 

intensive care unit (NICU) admission, and breastfeeding did not differ between postpartum 

initiators and decliners.

We also examined factors associated with postpartum vaccine initiation, completion among 

all program participants, completion among postpartum initiators, and timely completion 

among postpartum initiators (Table 2). After adjusting for possible confounders, Hispanic 

women were more likely to receive a vaccine postpartum and complete the vaccine series 

compared to non-Hispanic white patients. Vaccine series completion within 6 months among 

postpartum initiators was also higher among Hispanic patients. Uptake of the influenza 

vaccine during pregnancy was associated with postpartum HPV vaccine receipt and 

completion. Older women were more likely to complete but not initiate the vaccine series 

than girls and younger women. Older postpartum initiators were more likely to complete the 

series and more likely to complete within 6 months than girls and younger women. Patients 

with 2 or more previous pregnancies were less likely to complete the series and complete the 

series within 6 months compared to those reporting a first pregnancy.

A higher proportion of those that did not miss follow-up appointments completed the 

vaccine series compared to those that missed at least 1 appointment (87.9% vs. 70.2%, 

p<0.001). Among 575 postpartum HPV vaccine initiators, 182 (31.7%) attended all 

appointments while 393 (68.3%) missed at least one follow-up appointment. Further 

analysis of missed appointment data showed that non-Hispanic blacks and patients with two 

or more prior pregnancies were more likely to miss one or more follow-up appointments 

(Table 3). Women ≥21 years of age and those who received automated text messages were 

less likely to miss an appointment.

Automated phone calls and text messages were received by 87.0% and 78.8% of patients, 

respectively, prior to any appointments. The median number of times PNs called a patient 

due to missed appointments was 4 (interquartile range 1–8). Overall, 12.7% of women in the 

project received letters and 6.1% received emails because they missed appointments and 

could not be reached by phone. Of the 72 patients that initiated the HPV vaccine postpartum 

and were lost to follow-up, 34 patients moved out of Galveston County (5.9% of vaccine 

initiators), 29 patients (5.0%) changed their telephone number or address and could not be 

found, and 9 (1.6%) were lost to follow-up for other reasons.

Comment

Among women residing in the southern portion of the U.S., cervical cancer diagnoses and 

mortality rates continue to exceed those of the rest of the country.25 Women with low 

incomes and minority backgrounds are at highest risk of this deadly, HPV-linked 

disease.26,27 In fact, those living below the poverty line are 3 times more likely to contract a 

high-risk strain of HPV than women who are not poor.27 Thus, it is critical to develop and 

implement effective interventions to increase HPV vaccine initiation and completion rates 

among low-income women, including those from minority backgrounds.
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Ideally, the HPV vaccine should be administered at 11–12 years of age as it is most effective 

if given prior to the onset of sexual activity and vaccination at ≤15 years of age results in a 

higher antibody levels than vaccination of older patients. 28 However, it still provides some 

benefit if given at a later age as it is unlikely that the patient would have contracted all the 

HPV types for which the vaccine provides protection. In fact, a study of 3,276 sexually 

active 18–26-year-old women found that only 9% tested positive for 1 or more of the 4 HPV 

types targeted by the quadrivalent HPV vaccine and none tested positive for all 4 types.29 

The American College of Obstetricians and Gynecologists states that HPV DNA testing is 

not recommended before vaccine administration and that eligible women should be offered 

the vaccine regardless of prior exposure to HPV as infection with all vaccine types is 

unlikely.30 Furthermore, administering the vaccine to women who are already positive for 

one or more HPV types has not been demonstrated to result in harm to the patient. 

Therefore, we did not examine patients’ histories of abnormal Pap tests or HPV tests before 

administering the vaccines.

HPV vaccination rates among low-income, postpartum patients from minority backgrounds 

are very low in the southeastern region of Texas. In our population, only 25.4% had received 

at least one dose and only 15.5% of patients eligible for this vaccine had already received all 

3 doses. Through this program, UTMB offered HPV vaccination postpartum free of charge 

which increased the percentage of women who received at least 1 dose to 80.8%. This 

exceeds national averages for both 13–17 year olds and 18–26 year olds. Moreover, Hispanic 

patients accepted the vaccine twice as often as white, non-Hispanic women. Many of those 

patients were likely new immigrants to the United States who may not have had the 

opportunity to be vaccinated at a young age. For example, in 2012 we found that 14% of 

pregnant women attending UTMB prenatal clinics had moved to the United States in the 

prior five years.12 Thus, postpartum vaccination may offer a way to identify and vaccinate 

this hard-to-reach population of new immigrants who are at increased risk of cervical 

cancer.31

It is likely that this program’s success was due to the fact that multiple barriers were 

addressed. One major barrier among those over age 18 is the high cost of the vaccine as this 

age group is no longer eligible for free vaccines through the Vaccines for Children program. 

By the time all 3 doses are administered, the HPV vaccine is the most expensive routine 

vaccine in the United States.15 The high cost of this vaccine has been shown to be a 

particular concern to Hispanics,32 who comprise a large part of UTMB’s patient population. 

A postpartum vaccination program solves part of this issue as pregnant low-income patients 

often have Medicaid coverage, which remains active for 8 weeks after delivery, and will 

cover HPV vaccination. This allowed time to administer the first 2 injections. In this 

program, the majority of all injections were covered by Medicaid. Due to the fact that 

CPRIT funds were required for 36% of injections, primarily for the third injection, it is 

important to identify how this would be funded in other settings. States other than Texas 

may offer Medicaid for a longer period of time postpartum, and this may be one source of 

payment. Compensation may also be available through the Affordable Care Act. Such 

coverage is currently available for those who purchase insurance through the exchange or 

apply for insurance subsidies.
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Our program also addressed other barriers, such as lack of access to a site that provides 

vaccination. Impoverished women typically only access emergency care, where vaccines are 

rarely administered, with limited participation in preventive care where the majority of 

vaccines are given. Problems with access may be solved by offering the vaccine where 

individuals are already receiving care. Hospitalization immediately following delivery is one 

such opportunity, as most women stay in the hospital at least 24 hours. Moreover, most 

women have extensive contact with health care personnel during pregnancy, 14 creating 

multiple opportunities for providers to discuss the HPV vaccine. Discussing the vaccine at 

prenatal appointments may have had an impact on the rates of acceptance in our program, as 

physician recommendation has been shown to be a strong predictor HPV vaccine 

acceptance.33 In addition, women may be more receptive during the postpartum period to 

messages about cervical cancer prevention, as a serious illness would interfere with their 

ability to care for their child.

Another problem with HPV vaccination, particularly among young women, is a low rate of 

vaccine series completion.34 In our postpartum vaccination program, however, most patients 

received all 3 doses within the CDC’s recommended time frame of 6 months. We achieved 

this by timing HPV vaccine injections with existing doctor visits for the mother or her 

infant. Following delivery, women typically have at least one postpartum visit and frequently 

visit their child’s pediatrician over the next 12 months. If the HPV vaccine is administered 

postpartum, these visits can be used to complete the series. This requires coordination with 

other providers, but is feasible in settings where multiple specialties and clinic locations see 

patients within the same health system.

Our program differs considerably from a study by Wright et al carried out among 

postpartum women in another region of the United States.19 First, we evaluated the results of 

a program in which patients were offered the HPV vaccine as part of standard care. We 

employed patient navigators as well as text reminders and coordinated vaccination with 

pediatric appointments for the infants of the mothers. Wright et al’s program used phone and 

mail reminders and scheduled vaccine-only visits for the third vaccine doses, which can be 

difficult for new mothers to add to their schedule when they are caring for children or 

returning to work.19

Moreover, nearly 80% of patients who initiated the HPV vaccine while on the postpartum 

ward in our program received text message reminders about their follow-up appointments 

for the second and third vaccine dose. This reminder service may partially explain why we 

achieved a high percentage of vaccine completion among this group (75.8%) as patient 

reminder and recalls systems have been shown to improve immunization rates.35 Another 

reason our team may have achieved high completion rates was the availability of counseling 

and navigation services in English and Spanish. Many patients at UTMB are Spanish-

speaking and availability of services in a preferred language has been shown to improve the 

timeliness with which Spanish-speaking patients acquire cancer care.36 Finally, personalized 

phone calls by the PNs likely improved completion rates as this has been shown to be the 

most effective reminder method for improving immunization rates.35 It should be noted that 

the amount of effort to recall patients represents a significant time commitment that would 
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not normally be spent in a typical healthcare setting; however, programs that utilize PNs may 

be warranted when they substantially increase adherence to preventive care.

HPV vaccine initiation could be improved in the United States through implementation of 

similar programs at other institutions. Series completion is more difficult, but it could also 

be improved by coordinating vaccination appointments for postpartum women with 

pediatricians. This could be facilitated by the PNs. Currently, PNs are available primarily for 

cancer patients. Funding of the patient navigators thus remains a barrier to implementation 

of this program in many hospitals.

Some barriers remained, including the challenge of completing the relatively lengthy HPV-

vaccine series among patients who moved outside of Galveston County or changed their 

telephone number. Additionally, we also found that patients who had 2 or more previous 

pregnancies were less likely to complete the series or complete it within the CDC 

recommended timeframe. This suggests that intense family care duties may be a barrier for 

some women.

Overall, this project markedly improved HPV vaccination rates among patients from 

Galveston County who delivered an infant at UTMB. This supports offering the HPV 

vaccine postpartum and coordinating follow-up doses with postpartum and well-child visits 

as an effective strategy for catch-up HPV vaccination among low-income and Hispanic 

patients.
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Figure 1. 
Patient participation. Flow chart showing number of patients approached and number of 

doses given.

*Four women received a 4th dose in error as we could not confirm their HPV vaccination 

status prior to injection. These four doses are included.

UTMB, University of Texas Medical Branch; w/o, without.
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Table 1

Socio-demographic characteristics of patients eligible to participate in the postpartum HPV vaccination 

program, and who had not received at least 1 HPV vaccine

Characteristics Enrolled in program, initiated 
vaccination (n=575)

Declined to participate (n=184) P value

Age (years) n(%) .688

 14–20 130 (22.6) 39 (21.2)

 21–26 445 (77.4) 145 (78.8)

Race/ethnicity <.001

 Non-Hispanic white 141 (24.5) 62 (33.7)

 Non-Hispanic Black 120 (20.9) 43 (23.4)

 Hispanic 307 (53.4) 66 (35.9)

 Non-Hispanic others 7 (1.2) 13 (7.1)

Gravidity .459

 1 195 (34.0) 68 (37.0)

 2 or more 379 (66.0) 116 (63.0)

Age at 1st sexual intercourse .087

 ≤14 years old 91 (15.8) 29 (15.8)

 ≥15 years old 328 (57.0) 90 (48.9)

 Unknown 156 (27.1) 65 (35.3)

Number of lifetime sexual partners .160

 1 94 (16.4) 24 (13.0)

 2–5 194 (33.8) 54 (29.4)

 6 or more 101 (17.6) 30 (16.3)

 Unknown 186 (32.4) 76 (41.3)

STD history .173

 No 313 (58.8) 105 (64.8)

 Yes 219 (41.2) 57 (35.2)

History of tobacco use .478

 No 429 (76.5) 136 (79.1)

 Yes 132 (23.5) 36 (20.9)

History of marijuana use .699

 No 503 (90.8) 156 (91.8)

 Yes 51 (9.2) 14 (8.2)

History of alcohol use .046

 No 491 (88.2) 159 (93.5)

 Yes 66 (11.9) 11 (6.5)

Received influenza vaccine during this pregnancy <.001

 No 241 (42.7) 105 (60.3)

 Yes 324 (57.4) 69 (39.7)

Received any other vaccine postpartum .238

 No 376 (65.4) 129 (70.1)

 Yes 199 (34.6) 55 (29.9)
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Characteristics Enrolled in program, initiated 
vaccination (n=575)

Declined to participate (n=184) P value

Obstetric complicationa

 No 376 (65.4) 133 (72.3) .083

 Yes 199 (34.6) 51 (27.7)

Cesarean delivery

 No 406 (70.6) 124 (67.4) .408

 Yes 169 (39.4) 60 (32.6)

Infant admitted to NICU

 No 505 (86.8) 160 (87.0) .755

 Yes 70 (12.2) 24 (13.0)

Intent to breastfeed

 No 92 (16.1) 23 (12.6) .243

 Yesb 478 (83.9) 160 (87.4)

Boldface indicates significant results.

a
Had any of the following complications recorded in the electronic medical records by a physician during this pregnancy: pregnancy induced 

hypertension, chronic hypertension, diabetes mellitus, chorioamnionitis, endometritis, preterm labor, preterm delivery, premature rupture of 
membranes (PROM), preterm PROM, postpartum hemorrhage, and oligohydramnios

b
Includes women who used both bottle and breast milk HPV, human papillomavirus; NICU, neonatal intensive care unit; STD, sexually transmitted 

disease.
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Table 3

Correlates of missing one or more appointment for follow-up vaccine doses

Characteristics Adjusted odds ratio (95% CI) P value

Age (years)

 14–20 Reference

 21–26 0.51 (0.31–0.85) .010

Race/ethnicity

 Non-Hispanic white Reference

 Non-Hispanic black 2.00 (1.07–3.76) .031

 Hispanic 0.91 (0.56–1.47) .698

Gravidity

 1 Reference

 2 or more 2.00 (1.30–3.07) .002

STD history

 No Reference

 Yes 1.04 (0.69–1.58) .853

History of tobacco use

 No Reference

 Yes 1.13 (0.66–1.92) .659

History of alcohol use

 No Reference

 Yes 0.74 (0.39–1.43) .376

Received influenza vaccine during this pregnancy

 No Reference

 Yes 0.85 (0.57–1.26) .414

Received any other vaccine postpartum

 No Reference

 Yes 1.11 (0.74–1.66) .623

Received automated phone call reminders

 No Reference

 Yes 0.95 (0.54–1.65) .843

Received automated text message reminders

 No Reference

 Yes 0.42 (0.25–0.72) .002

Boldface indicates significant results.
STD, sexually transmitted disease
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