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A B S T R A C T   

Provider recommendation of human papillomavirus (HPV) vaccination among adolescents has steadily improved 
over the years, however, limited research has been conducted to examine if the COVID-19 pandemic disrupted 
this positive trend in parent-reported provider recommendation among minority adolescents. Therefore, we 
conducted the present study to determine if there is an association between the pandemic and parent-reported 
provider recommendation of HPV vaccine among non-Hispanic black and Hispanic adolescents. We also 
examined whether any changes in parent-reported provider recommendation in the years 2019, 2020, and 2021 
differed by race or ethnicity. Using a cross-sectional design to examine data from the National Immunization 
Survey-Teen (2019–2021), a moderation analysis and logistic regression analysis were performed to model race- 
specific variation in parent-reported provider recommendation (n = 50,739). We found that Hispanic parents 
had lower odds (aOR = 0.80 [0.71, 0.91]) of reporting receiving a recommendation compared to non-Hispanic 
white parents. We also found that the odds of parent-reported provider recommendation were higher in 2020 
(aOR = 1.15 [1.03–1.29]) than in 2019. Other variables–age, region, sex, health insurance status, and poverty 
status–were all associated with parent-reported provider recommendation. These findings demonstrated that the 
pandemic may not have triggered any race-related gap in the recommendation of HPV vaccines, however, more 
pandemic-resilient public health efforts are needed to improve parent and provider communication regarding 
HPV vaccination of adolescents.   

1. Introduction 

Human papillomavirus (HPV) vaccines have been available since 
2006, yet approximately 75% of 13-to-17 year-old adolescents in the 
United States are partially vaccinated (Pingali et al., 2021), and over 
27% remain fully unvaccinated (Walker et al., 2019; Elam-Evans et al., 
2020). One of the main determinants of HPV vaccination among ado
lescents is whether their parents or caregivers receive a recommenda
tion to vaccinate from a health care practitioner (Reiter et al., 2021; 
Rodriguez et al., 2020; Perkins et al., 2015). Current national data reveal 
that about 75% of adolescents whose parents reported that they received 
a provider recommendation initiated the HPV vaccine series, compared 
with 47% of adolescents whose parents reported that they had not 
received a recommendation (Walker et al., 2019). Parent-reported HPV 
vaccine recommendation differs by Census region. For example, parents 

who reside in the Midwest are more likely than those in other regions to 
report a HPV vaccine recommendation from a provider (Burdette et al., 
2017). Parent-reported provider recommendation to receive the HPV 
vaccine also differs markedly according to race and ethnicity (Ylitalo 
et al., 2013). In particular, non-Hispanic white parents are more likely 
than non-Hispanic black and Hispanic parents to report receiving a 
recommendation from a health care practitioner to vaccinate their ad
olescents against HPV (Ylitalo et al., 2013; Polonijo and Carpiano, 2013; 
Jeudin et al., 2014). Provider recommendations of HPV vaccination 
have improved over time for adolescents and across all racial and ethnic 
groups (Polonijo and Carpiano, 2013). For instance, Burdette et al 
(Burdette et al., 2017) found that the odds of receiving a provider 
recommendation steadily increased by about 19% between 2008 and 
2013 with a sharper increase among minority adolescents. 

Because parental consent is required for HPV vaccination of 
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adolescents, parents’ perception and recollection of vaccine recom
mendations are important (Dempsey et al., 2016). Previous research 
shows that the tone of provider recommendation influences parental 
attitudes about HPV vaccines and is associated with uptake among ad
olescents (Dempsey et al., 2016; Gilkey et al., 2016). For example, when 
parents perceive a “strong” recommendation, the likelihood of their 
adolescents initiating the HPV vaccine series can increase up to fivefold 
(Dempsey et al., 2016). Strong provider recommendation is character
ized by recommendation of same-day vaccination as with other vac
cines, highlighting the importance of the vaccine for cancer prevention, 
and emphasis on completing the vaccine series (two or three doses 
depending on the recipient’s age) (Gilkey et al., 2016). 

There is often discordance between what health care providers 
believe they are communicating to parents regarding HPV vaccination 
and what parents take away from their encounters (Dempsey et al., 
2016). This discordance may be because recommendation of the HPV 
vaccine may include multiple communication strategies such as face-to- 
face discussions during routine clinic visits, electronic communication 
(email and text messages), and educational campaigns including wall 
posters and pamphlets (DiClemente et al., 2015; Bae et al., 2017; Hen
rikson et al., 2018; Stephens et al., 2019). Thus, whereas health care 
providers report recommendations provided via all of these methods, 
parents tend to report recommendations based on their perception and 
recollection (Gilkey et al., 2016). Currently, the majority of the com
munications between health care providers and patients in the United 
States are electronic (Haque, 2021; Ramirez et al., 2021; Offodile and 
Aloia, 2020; Balatbat et al., 2021). This strategic shift is a result of the 
recent structural changes in the United States health care sector neces
sitated by the COVID-19 pandemic (Balatbat et al., 2021; Punia et al., 
2020). 

Beginning in March 2020, the health care sector in the United States 
underwent structural changes that may have substantial implications for 
parent-reported provider recommendation of HPV vaccination among 
minority adolescents (13–17 years old) (Offodile and Aloia, 2020; 
Balatbat et al., 2021; Punia et al., 2020; Di Gennaro et al., 2020; Bokolo, 
2020; Iancu et al., 2020; Calton et al., 2020). Specifically, most health 
care facilities transitioned to telemedicine, which is the use of electronic 
communication and software (cellphones, etc.) to provide health care 
services to patients without face-to-face visits (Haque, 2021; Ramirez 
et al., 2021; Offodile and Aloia, 2020; Balatbat et al., 2021; Punia et al., 
2020; Bokolo, 2020; Iancu et al., 2020; Calton et al., 2020). Although 
telemedicine is available to people of all races and across the socio- 
economic spectrum (Flores garcia et al., 2018; Campos-Castillo and 
Anthony, 2021), racial and ethnic disparities exist. Specifically, non- 
Hispanic black and Hispanic patients are 35% and 51% less likely to 
use telemedicine, respectively, than are non-Hispanic white patients 
(Adepoju et al., 2022). This racial disparity in telemedicine usage can be 
explained in part by the fundamental cause theory, which purports that 
the issue of health inequalities in a society is due to the uneven distri
bution of health care resources (Burdette et al., 2017; Polonijo and 
Carpiano, 2013). This theory posits that people of high socioeconomic 
status (SES) have better access to health care resources than do people of 
lower SES (Burdette et al., 2017; Williams et al., 2016; Link and Phelan, 
1995; Clouston and Link, 2021). Although the fundamental cause theory 
was developed to study socioeconomic disparities in health, race is 
strongly associated with access to health care resources owing to 
nonequivalence of SES indicators across racial categories (Burdette 
et al., 2017; Williams et al., 2016; Link and Phelan, 1995). Compared 
with non-Hispanic white people, Hispanic and non-Hispanic black 
people tend to have lower income at the same educational level and are 
therefore, more likely to report financial hardship (Williams et al., 
2016). The fundamental cause theory has been employed to examine 
disparities in provider recommendation of HPV vaccination (Polonijo 
and Carpiano, 2013; Fenton et al., 2018). For example, Polonijo and 
Carpiano found social disparities in provider recommendation of HPV 
vaccination that are consistent with the fundamental cause theory 

(Polonijo and Carpiano, 2013). They reported that the odds of receiving 
a recommendation are negatively associated with low SES and non- 
Hispanic black racial/ethnic status. 

HPV experts believe that the COVID-19 pandemic–related structural 
changes in the health care sector may negatively affect the progress in 
parent-reported provider recommendation of HPV vaccines. Specif
ically, researchers predict that parent-reported provider recommenda
tions may decline (Gilkey et al., 2020). However, the association 
between COVID-19–related structural changes in health care (from 2019 
to 2021) and parent-reported provider recommendations of HPV 
vaccination among minority communities has yet to be examined. 
Therefore, we performed the present study to 1) describe the association 
between the COVID-19 pandemic and parent-reported provider recom
mendation of HPV vaccination among non-Hispanic black and Hispanic 
parents compared with non-Hispanic white parents by examining the 
parent-reported provider recommendation of HPV vaccination among 
adolescents (13–17 years old) from 2019 to 2021 and 2) investigate 
whether any changes in parent-reported provider recommendation of 
HPV vaccination from 2019 to 2021 varied by race and ethnicity. This 
study is significant because the findings may help researchers and pol
icymakers improve the use of strategies such as telemedicine when 
recommending HPV vaccination to minority adolescents. 

2. Methods 

2.1. Study design and sample 

In this cross-sectional study, data from the National Immunization 
Survey (NIS) - Teen, a yearly random-digit-dial survey of parents and 
caregivers of adolescents (13–17 years old) residing in the United States 
or its territories, collected in 2019, 2020, and 2021 were analyzed 
(Centers for Disease Control and Prevention, 2013). Every year, house
holds with adolescents are identified for the survey. A parent or care
giver is interviewed by phone regarding the adolescent’s vaccination 
history after providing verbal informed consent. Following the inter
view, data are reviewed to ensure completeness, and subsequently, 
sampling weights are calculated after adjustment for subsampling and 
non-response to achieve an accurate representation of the adolescent 
population of the United States. A subset of participants gave consent for 
the adolescents’ vaccine providers to be contacted. Subsequently, the 
vaccination histories of these participants were verified by mailing re
quests for their medical records. Approximately 45% of adolescents with 
consent had adequate provider data. For this study, adolescents without 
adequate provider data were excluded. Also excluded were all partici
pants who responded with “Don’t know” or “Refused” regarding the 
question about provider recommendation of HPV vaccination and those 
who responded “Unknown” regarding poverty status. 

Detailed information about the sampling methodology, data pro
cessing, and estimation of the survey weight is available on the NIS-Teen 
website (Centers for Disease Control and Prevention, 2013). Ethical re
view and approval of this study were waived by The University of Texas 
Health Science Center at Houston Committee for the Protection of 
Human Subjects because the NIS - Teen data are deidentified and pub
licly available. 

2.2. Variables and measures 

Parent-reported provider recommendation of HPV vaccination: The 
outcome variable was the report of whether a parent or caregiver ever 
received a recommendation from a health care professional to vaccinate 
their adolescent for HPV. Response options were “Yes,” “No,” “Don’t 
know,” and “Refused.” This variable was operationalized as binary, with 
only “Yes” and “No” responses retained for analysis. 

Race/ethnicity: The independent variable was parent-reported race/ 
ethnicity of the adolescents. Since we were interested in comparing 
trends in provider recommendation across races, all the represented 
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racial groups were included in our sample. Race/ethnicity was catego
rized in the NIS-Teen dataset as non-Hispanic white, Hispanic, non- 
Hispanic black, and other. 

Covariates: This study controlled for sociodemographic variables 
that have been identified in previous studies as covariates: age of the 
adolescent, sex of the adolescent, region, and poverty status (Reiter 
et al., 2021; Burdette et al., 2017). All four variables were evaluated as 
categorical variables. Specifically, the age of the adolescents in the study 
ranged from 13 to 17 years; poverty status was categorized as less than 
or equal to $75,000, greater than $75,000, or below poverty level; and 
sex was categorized as male or female. In addition, the five-digit Federal 
Information Processing Standard code was used to identify the region for 
each participant. These codes were collapsed into states in the United 
States and then pooled according to the four Census Bureau regions: 
Northeast, Midwest, South, and West (Fig. 1). 

2.3. Statistical analysis 

Data were pooled across years. We accounted for the complex study 
design and survey sampling weights used in the NIS-Teen survey. Survey 
respondents with missing data on provider recommendation (<2%), 
region (<1%), and unknown poverty status (<1%) were dropped from 
the analysis, resulting in a total sample of 50,739 participants. Weighted 
percentages were reported and therefore representative of the general 
population. After addressing the problem of missing data, descriptive 
statistics were conducted via chi-square tests for the population overall 
and stratified according to race/ethnicity. Following the descriptive 
statistical analyses, bivariate and multivariable logistic regression ana
lyses were conducted to examine parent-reported provider recommen
dations from 2019 through 2021. To determine whether the changes in 
this period varied according to race/ethnicity, moderation analyses 
were conducted to see if an interaction between survey year and race/ 
ethnicity was present. A significant effect for the interaction term (‘Year 
X Race’) would indicate that the HPV vaccine recommendations in 2019 
through 2021 were inconsistent across race/ethnicity. All analyses were 
restricted to participants with no missing data for the outcome of in
terest and were done according to the analytical guidelines for the NIS- 
Teen data (Centers for Disease Control and Prevention, 2013). Statistical 
significance was defined as a two-sided P-value < 0.05 for all compar
isons. All statistical analyses were conducted using Stata/IC software 
(version 17; StataCorp. (StataCorp, 2022). 

3. Results 

Of the 50,739 participants whose parents reported a provider’s 

recommendation in the pooled sample, 51.5% were females, 20.7% 
were 15 years old, 54.1% were non-Hispanic White, 38.1% resided in 
the Southern region, 58.2% had private health insurance only, and 
53.8% had a poverty status above poverty level (> $75,000) (Table 1). 
Of those whose parents reported not receiving a recommendation from a 
provider, 59.6% were male, 23.3% were 13 years old, 45.1% were non- 
Hispanic White, 43.9% resided in the Southern region, 46.3% had pri
vate insurance only, and 41.4% had a poverty status above poverty level 
(> $75,000). 

After stratifying participants according to race/ethnicity, we found 
that about half of the parents of non-Hispanic white (50.9%), non- 
Hispanic black (51.5%), and Hispanic (51.1%) adolescents who re
ported receiving a provider’s recommendation were female (Table 2). 
Furthermore, 20.7% of the non-Hispanic white adolescents were 15 
years old, 21.3% of the non-Hispanic black adolescents were 14 years 
old, and 22.4% of the Hispanic adolescents were 16 years old. A majority 
of the non-Hispanic white adolescents (33.9%) and non-Hispanic black 
adolescents (59.7%) resided in the South region, whereas a majority of 
the Hispanic adolescents (40.2%) resided in the West region. In addi
tion, most of the non-Hispanic white adolescents (70.9%) had private 
health insurance only, whereas most of the non-Hispanic black adoles
cents (51.3%) and a majority of the Hispanic adolescents (49.2%) had 
Medicaid coverage only. Most of the non-Hispanic white adolescents 
(65.8%) whose parents reported receiving a provider recommendation 
had a poverty status greater than $75,000 whereas a majority of the non- 
Hispanic black (40.5%) and Hispanic (37.6%) adolescents had an in
come (poverty status) above poverty (<= $75,000). Also, 34.1% of the 
parents of non-Hispanic white adolescents reported receiving a provider 
recommendation in 2019. 

Table 3 presents findings of our moderation analysis as well as the 
results from our multivariable logistic regression. Our moderation 
analysis findings suggested that the differences in parent-reported pro
vider recommendation of HPV vaccination from 2019 through 2021 did 
not vary by race/ethnicity. We re-estimated the model without the 
interaction term. Specifically, we conducted a multivariable logistic 
regression analysis to examine parent-reported provider recommenda
tion from 2019 through 2021 and found that in the overall population, 
parents of female adolescents had higher odds (aOR = 1.59 [1.44, 1.75]) 
of receiving a provider recommendation than did parents of male ado
lescents. Also, parents of adolescents who were 15, 16, or 17 years old 
had higher odds of receiving a recommendation (aOR = 1.29 [1.12, 
1.48]; aOR = 1.43 [1.23, 1.66]; aOR = 1.46 [1.24, 1.70] respectively) 
than did parents of adolescents who were 13 years. The odds of 
reporting a provider recommendation were lower for parents of His
panic adolescents (aOR = 0.80 [0.71, 0.91]) compared to parents of non- 

Fig. 1. Census Bureau Regions and Divisions of the United States. Source: U.S. Census Bureau.  
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Hispanic white adolescents. Parents of adolescents who resided in the 
West (aOR = 1.15 [0.99, 1.34]), Midwest (aOR = 1.16 [1.05, 1.29]), and 
Northeast (aOR = 1.38 [1.23, 1.55]) regions had higher odds of 
reporting a provider recommendation compared to parents who resided 
in the South region. Additionally, parents of adolescents who had 
Medicaid, private insurance, or other insurance had higher odds of 
receiving a recommendation (aOR = 1.94 [1.51, 2.48]; aOR = 2.07 
[1.60, 2.68]; aOR = 1.83 [1.38, 2.44]) compared to those who were 
uninsured. The odds of receiving a provider recommendation were 
higher among those with a poverty status of <= $75,000 (aOR = 1.44 
[1.25, 1.67]) and > $75,000 (aOR = 1.82 [1.53, 2.15]) than among 

those below poverty level. Our findings also demonstrated that the odds 
of receiving a recommendation were higher in 2020 (aOR = 1.15 [1.03, 
1.29]) than in 2019. 

4. Discussion 

To the best of our knowledge, this study is the first to comprehen
sively examine parent-reported provider recommendation of HPV 
vaccination among minority adolescents in the United States from 2019 
through 2021. Approximately one-fifth of parents of Hispanic, non- 
Hispanic black, and non-Hispanic white adolescents surveyed reported 
not receiving an HPV vaccine recommendation from a health care pro
vider. This finding is troubling given that provider recommendation is 
the most important determinant of HPV vaccine uptake (Reiter et al., 
2021; Rodriguez et al., 2020; Perkins et al., 2015). Our finding is 
consistent with results from a recent study conducted with the NIS-teen 
data, which demonstrated that “not recommended” was cited by most 
parents and caregivers as the main reason for lack of intent to vaccinate 
against HPV (Sonawane et al., 2020). 

Overall, parent-reported provider recommendation of HPV vacci
nation was higher in 2020 compared to 2019 suggesting that the positive 
trend in recommendation rate may not have been affected by the 
COVID-19 pandemic. It is possible that most adolescents whose parents 
participated in the NIS-Teen survey may have received vaccine recom
mendations prior to the pandemic. Therefore, pandemic-related struc
tural changes in health care may not have affected most adolescents. It is 
also possible that because COVID-19 was initially framed in 2020 as 
more dangerous to the elderly and immunocompromised (Bhopal et al., 
2021), adolescents may have continued with their routine health care 
visits without interruption and their parents may have had HPV vacci
ne–related discussions with their providers. Another plausible hypoth
esis for this finding is that parents had more flexible work schedules 
during the pandemic than before it (Agba et al., 2020), and thus may 
have had more time for doctor visits during working hours in which they 
possibly received HPV vaccine recommendations. Also, this finding may 
be partly explained by the structural changes in health care that 
occurred during the pandemic, specifically, the transition to telemedi
cine (Fiks et al., 2021; Gilkey et al., 2021), which has proven to be an 
effective innovation. Advantages of telemedicine over traditional in- 
person visits are convenience and accessibility (Bokolo, 2020). Previ
ous studies demonstrated that telemedicine can also be useful in mi
nority communities in particular (Flores garcia et al., 2018; Campos- 
Castillo and Anthony, 2021; Yoost et al., 2017). The traditional face- 
to-face strategy entails a network of brick-and-mortar health centers, 
which is important for HPV vaccine conversations between parents/ 
caregivers and health care providers. However, the trade-off has been a 
suboptimal rate of parent-reported HPV vaccine recommendation from 
providers (Burdette et al., 2017). Given the convenience and feasibility 
of telemedicine combined with the understanding that HPV vacci
ne–related conversations via this medium count as provider recom
mendation, it is unsurprising that a higher number of parents may be 
able to have HPV vaccine-related communication with their health 
providers, perceive the communication as a recommendation, and recall 
engaging in the conversation. Further research on the impact of 
pandemic-related structural changes in health care such as increased use 
of telemedicine on provider recommendation of HPV vaccination is 
needed. 

Our finding that the interaction between race/ethnicity and survey 
year was not significant indicates that the COVID-19 pandemic did not 
trigger any race-related gaps in recommendations for HPV vaccines. This 
finding mirrors previous research that shows the race-related gap in 
parent-reported provider recommendation of HPV vaccine is closing 
(Burdette et al., 2017). Our finding that minority parents, specifically, 
Hispanic parents, had lower odds of reporting provider recommenda
tions compared to non-Hispanic white parents also mirrors previous 
research (Burdette et al., 2017). Although researchers somewhat 

Table 1 
Descriptive statistics, overall sample, National Immunization Survey-Teen 
(2019–2021).   

Overall Sample (n = 50739)  

Characteristics Reported 
recommendation 
(n ¼ 41,857) (w 
%) 

Did not report 
recommendation 
(n ¼ 8,882) (w%) 

Total 
(n ¼
50739) 
(w%) 

P- 
value 

Sex     
Male  48.5  59.6  50.7  0.00 
Female  51.5  40.4  49.3   

Age, years     
13  18.8  23.3  19.7  0.00 
14  20.1  22.2  20.5  
15  20.7  20.1  20.6  
16  20.5  17.8  19.9  
17  19.9  16.6  19.3   

Race/ethnicity     
Non-Hispanic 

white  
54.1  45.1  52.3  0.00 

Non-Hispanic 
black  

13.2  15.0  13.6  

Hispanic  22.3  28.9  23.6  
Non-Hispanic 

other  
10.4  11.0  10.5   

Region     
Northeast  16.3  12.4  15.5  0.00 
Midwest  21.8  19.9  21.4  
South  38.1  43.9  39.3  
West  23.8  23.8  23.8   

Insurance 
status     

Any Medicaid  32.3  40.6  33.9  0.00 
Other insurance  6.6  6.9  6.7  
Private 

insurance 
only  

58.2  46.2  55.8  

Uninsured  2.9  6.3  3.5   

Poverty status, 
% of poverty 
line     

Above poverty 
<= $75,000  

30.7  33.2  31.2  0.00 

Above poverty 
> $75,000  

53.9  41.4  51.4  

Below poverty  15.4  25.3  17.4   

Survey year     
2019  33.2  34.4  33.5  0.01 
2020  33.7  30.4  33.0  
2021  33.1  35.1  33.5  

n = unweighted number of participants; w% = weighted percentages. P values 
in bold indicate statistical significance at p ≤ 0.05. Poverty status was deter
mined based on 2019 census poverty threshold and exact income. 

C.L. Ejezie et al.                                                                                                                                                                                                                                 



Preventive Medicine Reports 35 (2023) 102286

5

observed this trend prior to the pandemic (Perkins et al., 2015; Burdette 
et al., 2017), we postulate that the pandemic may have contributed to 
the racial differences in parent-reported provider recommendation of 
HPV vaccination. Plausible pandemic-related reasons include barriers 
associated with the use of telemedicine in minority communities 
including limited access to technological devices and low level of com
fort with technology (Graves et al., 2021). These barriers may reduce 
opportunities for providers to discuss HPV vaccines with minority pa
tients, which may have a negative impact on HPV vaccination in the 
long run. Our findings also suggest that health care providers in minority 
communities may have been focused on getting the COVID-19 pandemic 
under control (Gilkey et al., 2020). Because people in minority com
munities were most affected by the pandemic (Alcendor, 2020; Peek 
et al., 2021; Tai et al., 2021; Burger et al., 2021), prioritization of con
trolling it over other public health efforts, including provider recom
mendation of HPV vaccination, is not surprising. While we looked at 
provider recommendation of HPV vaccination, we did not examine how 
that recommendation translated into vaccination initiation. 

In our Census region analysis, we found that in the South, parents 
had lower odds of reporting a recommendation compared to parents in 

the other regions. This finding has important public health implications. 
The South region has the lowest reported HPV vaccination completion 
rates in the United States (e.g., Mississippi’s completion rate is 28.8% 
[Hirth, 2019], compared with the national rate of 57.1 % [Ejezie et al., 
2022]). Continued low parent-reported provider recommendation rates 
may exacerbate the persistently low HPV vaccine uptake in this region. 
As a result, the South region may face a disproportionately higher 
burden of HPV-related cancers in future decades than regions with 
higher parent-reported provider recommendation rates. 

Our study has some limitations. Consistent with most studies in this 
area, we relied on parental reporting of provider recommendation of 
HPV vaccination, which may be subject to recall bias. Also possible is 
inclusion bias, as we included only people with adequate provider data, 
so we may have excluded participants without health insurance. The 
survey question used to examine parent-reported provider recommen
dation (“Has a doctor or other health care professional ever recom
mended that [teen name] receive HPV shots?”) is not time bound. 
Therefore, the survey may include recommendations made in previous 
years and could potentially diminish differences in vaccine recommen
dation in 2019, 2020 and 2021. However, this question is useful in 

Table 2 
Descriptive statistics, respondents stratified by race/ethnicity, National Immunization Survey-Teen (2019–2021).   

Hispanic respondents (n ¼ 8,278) Non-Hispanic black respondents (n ¼ 4,186) Non-Hispanic white respondents (n ¼ 32,466) 

Characteristics Reported 
recommendation 
n ¼ 6,442) (w%) 

Did not report 
recommendation 
(n ¼ 1,836) (w%) 

P- 
value 

Reported 
recommendation 
(n ¼ 3,361) (w%) 

Did not report 
recommendation 
(n ¼ 825) (w%) 

P- 
value 

Reported 
recommendation 
(n ¼ 27,298) (w 
%) 

Did not report 
recommendation 
(n ¼ 5,168) (w%) 

P- 
value 

Sex          
Male  48.9  57.8  0.00  48.5  58.1  0.00  49.1  62.4  0.00 
Female  51.1  42.2   51.5  41.9   50.9  37.6   

Age, years          
13  18.4  24.6  0.00  19.3  22.3  0.30  18.7  23.3  0.00 
14  19.4  22.6   21.3  23.3   19.8  21.4  
15  20.7  21.1   21.3  22.8   20.5  19.9  
16  22.3  17.9   18.4  16.0   20.4  17.8  
17  19.2  13.8   19.7  15.6   20.6  17.6   

Region          
Northeast  12.6  10.2  0.12  14.7  11.2  0.20  18.3  13.5  0.00 
Midwest  10.3  11.3   17.6  17.1   28.3  26.9  
South  36.9  41.6   59.7  65.8   34.0  40.0  
West  40.2  36.9   8.0  5.9   19.4  19.6   

Insurance 
status          

Any Medicaid  49.2  54.2  0.00  51.3  51.6  0.43  21.2  28.2  0.00 
Other 

insurance  
6.7  5.8   5.8  6.4   6.2  7.8  

Private 
insurance 
only  

38.1  28.0   40.2  37.6   70.8  60.0  

Uninsured  6.0  12.0   2.7  4.4   1.8  4.0   

Poverty 
status, % of 
poverty line          

Above poverty 
<= $75000  

37.6  32.8  0.00  40.5  37.5  0.16  26.2  33.4  0.00 

Above poverty 
> $75,000  

34.7  23.9   33.5  31.1   65.8  54.0  

Below poverty  27.7  43.3   26.0  31.4   7.9  12.6   

Survey year          
2019  32.3  33.9  0.69  34.6  33.5  0.72  34.1  35.8  0.11 
2020  33.6  31.3   32.5  31.3   33.7  31.0  
2021  34.1  34.7   32.9  35.2   32.2  33.2  

n = unweighted number of participants; w% = weighted percentages. Bolded p values indicate statistical significance at p ≤ 0.05. Poverty status was determined based 
on 2019 census poverty threshold and exact income. 
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examining if parent-reported provider recommendation of HPV vacci
nation has improved over time and thus, is applicable to our research in 
examining whether the COVID-19–related structural changes in health 
care affected the progress in these recommendations. Several studies 
have employed this question from the NIS-Teen survey to study trends in 
provider recommendation of HPV vaccination (Perkins et al., 2015; 
Burdette et al., 2017). Another limitation is that previous HPV vacci
nation may decrease the likelihood of providers recommending it. The 
NIS-teen dataset does not contain information regarding the quality of 
recommendation of HPV vaccination. Specifically, we were unable to 
ascertain if parents/caregivers received a strong or weak recommen
dation. High quality recommendation is associated with ninefold higher 
odds of HPV vaccine initiation (74% vs. 23%, OR = 9.31, 95% CI, 
7.10–12.22) and more than three times the odds of follow-through (44% 
vs. 17%, OR = 3.82, 95% CI, 2.39–6.11) compared to low-quality 
recommendation (Gilkey et al., 2016). The 2020 and 2021 NIS-Teen 
data can be used to assess the impact of the COVID-19 pandemic on 
the progress in parent-reported provider recommendation of HPV 
vaccination for adolescents aged 13 to 17 years (which is the goal of our 
present research) but not on parent-reported provider recommendation 
according to the Advisory Committee on Immunization Practices (ACIP) 
vaccination schedule (that recommends that children who are 11 to 12 
years old receive the HPV vaccine) (Pingali et al., 2021). This is because 
adolescents included in the survey were at least 13 years old, which is 
past the age when most routine adolescent vaccines are recommended. 
Since recommendation of HPV vaccination starts at the age of 9 years, 
there is a need for vaccine registries to provide de-identified data of 
vaccination records for adolescents younger than 13 years to enable HPV 
vaccine researchers to better examine parent-reported provider recom
mendation and HPV vaccine uptake according to the ACIP recom
mended vaccination schedule. Strengths of the study include its large 
sample size and nationally representative data. 

The present study contributes to previous research in that we 
examined racial disparities in parent-reported provider recommenda
tions of HPV vaccine uptake. We showed that despite the COVID-19 
pandemic, which disproportionately affected minority communities, 
racial disparities in parent-reported provider recommendation of HPV 
vaccination are narrowing. This important gain may be associated with 
the structural changes in health care that occurred during the pandemic. 
Since most health care providers are advocating continued use of tele
medicine even after the pandemic (Di Gennaro et al., 2020; Bokolo, 
2020; Iancu et al., 2020), findings from this research may be important 
for ongoing improvement in telemedicine-based provider recommen
dation of HPV vaccination. 

5. Conclusion 

Provider recommendation of HPV vaccination is strongly associated 

Table 3 
Association between sociodemographic characteristics and provider recom
mendation among 13–17-year-olds in overall sample, National Immunization 
Survey-Teen (2019–2021).  

Characteristics Crude OR 
(95% CI) 

Adjusted OR 
(95% CI)a 

Adjusted OR 
(95% CI)b 

Overall (n ¼ 50,739)    
Sex    
Male Ref Ref Ref 
Female 1.56 

(1.42–1.72 
1.59 
(1.44–1.75) 

1.59 
(1.44–1.75)  

Age, years    
13 Ref Ref Ref 
14 1.12 

(0.98–1.29) 
1.13 (0.98–1.30) 1.13 (0.98–1.30) 

15 1.27 
(1.11–1.46) 

1.28 
(1.12–1.48) 

1.29 
(1.12–1.48) 

16 1.43 
(1.23–1.66) 

1.43 
(1.23–1.66) 

1.43 
(1.23–1.66) 

17 1.48 
(1.27–1.73 

1.45 
(1.24–1.70) 

1.46 
(1.24–1.70)  

Race/ethnicity    
Non-Hispanic white Ref Ref Ref 
Non-Hispanic black 0.73 

(0.64–0.84) 
1.01 (0.78–1.30) 0.90 (0.78–1.05) 

Hispanic 0.64 
(0.56–0.72) 

0.81 (0.66–1.01) 0.80 
(0.71–0.91) 

Non-Hispanic other 0.78 
(0.66–0.92) 

0.79 (0.58–1.07) 0.81 
(0.69–0.97)  

Region    
South Ref Ref Ref 
West 1.15 

(0.99–1.33) 
1.15 
(0.99–1.34) 

1.15 
(0.99–1.34) 

Midwest 1.26 
(1.14–1.39) 

1.16 
(1.05–1.29) 

1.16 
(1.05–1.29) 

Northeast 1.50 
(1.34–1.68) 

1.38 
(1.23–1.55) 

1.38 
(1.23–1.55)  

Insurance status    
Uninsured Ref Ref Ref 
Any Medicaid 1.77 

(1.39–2.24) 
1.93 
(1.51–2.48) 

1.94 
(1.51–2.48) 

Private insurance only 2.79 
(2.21–3.53) 

2.07 
(1.59–2.68) 

2.07 
(1.60–2.68) 

Other insurance 2.14 
(1.63–2.81) 

1.84 
(1.38–2.45) 

1.83 
(1.38–2.44)  

Poverty status, % of 
poverty line    

Below poverty Ref Ref Ref 
Above poverty <=

$75,000 
1.51 
(1.32–1.73) 

1.44 
(1.25–1.66) 

1.44 
(1.25–1.67) 

Above poverty >
$75,000 

2.13 
(1.87–2.43) 

1.81 
(1.53–2.15) 

1.82 
(1.53–2.15)  

Survey year    
2019 Ref Ref Ref 
2020 1.14 

(1.02–1.28) 
1.15 
(1.01–1.31) 

1.15 
(1.03–1.29) 

2021 0.97 
(0.86–1.09) 

1.01 (0.88–1.16) 0.96 (0.85–1.08)  

Interaction between 
year and race    

Non-Hispanic white X 
2020  

Ref  

Non-Hispanic black X 
2020  

0.85 (0.61–1.20)  

Hispanic X 2020  0.98 (0.73–1.32)   

Table 3 (continued ) 

Characteristics Crude OR 
(95% CI) 

Adjusted OR 
(95% CI)a 

Adjusted OR 
(95% CI)b 

Non-Hispanic other X 
2020  

1.37 (0.94–2.00)  

Non-Hispanic black X 
2021  

0.85 (0.60–1.22)  

Hispanic X 2021  0.97 (0.71–1.33)  
Non- Hispanic other X 

2021  
0.84 (0.63–1.11)  

Bolded values indicate statistical significance at p ≤ 0.05; OR = odds ratio; CI =
confidence interval; Ref = reference category. 

a Model estimated with interaction term and adjusted for sociodemographic char
acteristics and survey year. 

b Model re-estimated without interaction term and adjusted for sociodemographic 
characteristics and survey year. Poverty status was determined based on 2019 census 
poverty threshold and exact income. 
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with HPV vaccine uptake among adolescents, yet parent-reported pro
vider recommendation for it among minority adolescents remains sub
optimal. Despite the COVID-19 pandemic, parents reported receiving a 
recommendation more often in 2020 than 2019. While this is an 
important gain, more effort is needed to improve parent and provider 
communication regarding HPV vaccination of adolescents. 

6. Financial disclosure 

None reported. 

7. Ethics approval 

Ethical review and approval for this study was waived by the Uni
versity of Texas Health Science Center at Houston Committee for the 
Protection of Human Subjects because the NIS-Teen data is de-identified 
and publicly available. 

8. Consent to participate 

Informed consent was obtained from all individual participants 
included in the study. 

Funding 

The authors did not receive any funding support for this study. 

Author contributions 

All authors contributed to the study conception and design. Material 
preparation, data collection and analysis were performed by Chinenye 
Lynette Ejezie. The first draft of the manuscript was written by Chinenye 
Lynette Ejezie and all authors commented on previous versions of the 
manuscript. All authors read and approved the final manuscript. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Data availability 

Data will be made available on request. 

References 

Adepoju, O.E., Chae, M., Ojinnaka, C.O., Shetty, S., Angelocci, T., 2022 Apr. Utilization 
gaps during the COVID-19 pandemic: racial and ethnic disparities in telemedicine 
uptake in federally qualified health center clinics. J. Gen. Intern. Med. 37 (5), 
1191–1197. 

Agba, A.O., Ocheni, S.I., Agba, M.S., 2020 Sep 23. COVID-19 and the world of work 
dynamics: A critical review. J. Educ. Soc. Res. 10 (5), 119–130. 

Alcendor, D.J., 2020 Aug. Racial disparities-associated COVID-19 mortality among 
minority populations in the US. J. Clin. Med. 9 (8), 2442. 

Bae, J., Ford, E.W., Wu, S., Huerta, T., 2017 Nov 1. Electronic reminder’s role in 
promoting human papillomavirus vaccine use. Am. J. Manag. Care 23 (11), 
e353–e359. 

Balatbat, C., Kadakia, K.T., Dzau, V.J., Offodile, A.C., 2021. No Place Like Home: 
Hospital at Home as a Post-Pandemic Frontier for Care Delivery Innovation. NEJM 
Catal. Innov. Care Deliv. 2 (4). 

Bhopal, S.S., Bagaria, J., Olabi, B., Bhopal, R., 2021 May 1. Children and young people 
remain at low risk of COVID-19 mortality. Lancet Child Adolesc. Health. 5 (5), 
e12–e13. 

Bokolo, A.J., 2020 Jul. Use of telemedicine and virtual care for remote treatment in 
response to COVID-19 pandemic. J. Med. Syst. 44 (7), 1–9. 

Burdette, A.M., Webb, N.S., Hill, T.D., Jokinen-Gordon, H., 2017 Jan. Race-specific 
trends in HPV vaccinations and provider recommendations: Persistent disparities or 
social progress? Public Health 1 (142), 167–176. 

Burger, Z.C., Mehta, S.N., Ortiz, D., Sor, S., Kothari, J., Lam, Y., Meka, M., Meka, A., 
Rodwell, T., 2021 Jan 27. Assessing COVID-19–Related Knowledge, Attitudes, and 

Practices Among Hispanic Primary Care Patients: Protocol for a Cross-sectional 
Survey Study. JMIR Res. Protocols. 10 (1), e25265. 

Calton, B., Abedini, N., Fratkin, M., 2020 Jul 1. Telemedicine in the time of coronavirus. 
J. Pain Symptom Manage. 60 (1), e12–e14. 

Campos-Castillo, C., Anthony, D., 2021 Jan. Racial and ethnic differences in self-reported 
telehealth use during the COVID-19 pandemic: A secondary analysis of a US survey 
of internet users from late March. J. Am. Med. Inform. Assoc. 28 (1), 119–125. 

Centers for Disease Control and Prevention. National Immunization Survey-Teen: a user’s 
guide for the 2013 public-use data file; 2020. 

Clouston, S.A., Link, B.G., 2021 Jul. A retrospective on fundamental cause theory: State 
of the literature and goals for the future. Annu. Rev. Sociol. 31 (47), 131–156. 

Dempsey, A.F., Pyrzanowski, J., Lockhart, S., Campagna, E., Barnard, J., O’Leary, S.T., 
2016 Jun 2. Parents’ perceptions of provider communication regarding adolescent 
vaccines. Hum. Vaccin. Immunother. 12 (6), 1469–1475. 

Di Gennaro, F., Pizzol, D., Marotta, C., Antunes, M., Racalbuto, V., Veronese, N., 
Smith, L., 2020 Jan. Coronavirus diseases (COVID-19) current status and future 
perspectives: A narrative review. Int. J. Environ. Res. Public Health 17 (8), 2690. 

DiClemente, R.J., Murray, C.C., Graham, T., Still, J., 2015 Dec 2. Overcoming barriers to 
HPV vaccination: a randomized clinical trial of a culturally-tailored, media 
intervention among African American girls. Hum. Vaccin. Immunother. 11 (12), 
2883–2894. 

Ejezie, C.L., Osaghae, I., Ayieko, S., Cuccaro, P., 2022. Adherence to the Recommended 
HPV Vaccine Dosing Schedule among Adolescents Aged 13 to 17 Years: Findings 
from the National Immunization Survey-Teen, 2019–2020. Vaccines 10 (4), 577.a.  

Elam-Evans, L.D., Yankey, D., Singleton, J.A., Sterrett, N., Markowitz, L.E., Williams, C. 
L., Fredua, B., McNamara, L., Stokley, S., 2020. National, regional, state, and 
selected local area vaccination coverage among adolescents aged 13–17 
years—United States, 2019. Morb. Mortal. Wkly Rep. 69 (33), 1109–1116. 

Fenton, A.T., Elliott, M.N., Schwebel, D.C., Berkowitz, Z., Liddon, N.C., Tortolero, S.R., 
Cuccaro, P.M., Davies, S.L., Schuster, M.A., 2018 Mar. Unequal interactions: 
Examining the role of patient-centered care in reducing inequitable diffusion of a 
medical innovation, the human papillomavirus (HPV) vaccine. Soc. Sci Med. 1 (200), 
238–248. 

Fiks, A.G., Jenssen, B.P., Ray, K.N., 2021 Jan 1. A defining moment for pediatric primary 
care telehealth. JAMA Pediatr. 175 (1), 9–10. 

Flores Garcia, J.J., Reid, M.W., Raymond, J., 2018. Feasibility of shared telemedicine 
appointments for low SES adolescents and young adults with T1D. Diabetes 67. 
Supplement_1.  

Gilkey, M.B., Calo, W.A., Moss, J.L., Shah, P.D., Marciniak, M.W., Brewer, N.T., 2016 Feb 
24. Provider communication and HPV vaccination: the impact of recommendation 
quality. Vaccine 34 (9), 1187–1192. 

Gilkey, M.B., Bednarczyk, R.A., Gerend, M.A., Kornides, M.L., Perkins, R.B., Saslow, D., 
Sienko, J., Zimet, G.D., Brewer, N.T., 2020 Nov 1. Getting human papillomavirus 
vaccination back on track: Protecting our national investment in human 
papillomavirus vaccination in the COVID-19 era. J. Adolesc. Health 67 (5), 633–634. 

Gilkey, M.B., Kong, W.Y., Huang, Q., Grabert, B.K., Thompson, P., Brewer, N.T., 2021 
Sep 10. Using Telehealth to Deliver Primary Care to Adolescents During and After 
the COVID-19 Pandemic: National Survey Study of US Primary Care Professionals. 
J. Med. Internet Res. 23 (9), e31240. 

Graves, J.M., Mackelprang, J.L., Amiri, S., Abshire, D.A., 2021 Jan. Barriers to 
telemedicine implementation in Southwest tribal communities during COVID-19. 
J. Rural Health 37 (1), 239–241. 

Haque, S.N., 2021 Jan 1. Telehealth beyond COVID-19. Psychiatr. Serv. 72 (1), 100–103. 
Henrikson, N.B., Zhu, W., Baba, L., Nguyen, M., Berthoud, H., Gundersen, G., 

Hofstetter, A.M., 2018 Nov. Outreach and reminders to improve human 
papillomavirus vaccination in an integrated primary care system. Clin. Pediatr. 57 
(13), 1523–1531. 

Hirth, J., 2019 Jan 2. Disparities in HPV vaccination rates and HPV prevalence in the 
United States: a review of the literature. Hum. Vaccin. Immunother. 15 (1), 146–155. 

Iancu, A.M., Kemp, M.T., Alam, H.B., 2020. Unmuting medical students’ education: 
utilizing telemedicine during the COVID-19 pandemic and beyond. J. Med. Internet 
Res. 22 (7), e19667. 

Jeudin, P., Liveright, E., Del Carmen, M.G., Perkins, R.B., 2014 Jan 1. Race, ethnicity, 
and income factors impacting human papillomavirus vaccination rates. Clin. Ther. 
36 (1), 24–37. 

Link, B.G., Phelan, J., 1995 Jan. Social conditions as fundamental causes of disease. 
J. Health Soc. Behav. 1, 80–94. 

Offodile, A.C., Aloia, T., 2020. Oncology Clinical Transformation in Response to the 
COVID-19 Pandemic. JAMA Health Forum 1 (9), e201126. 

Peek, M.E., Simons, R.A., Parker, W.F., Ansell, D.A., Rogers, S.O., Edmonds, B.T., 2021 
Feb. COVID-19 among African Americans: an action plan for mitigating disparities. 
Am. J. Public Health e1–e7. 

Perkins, R.B., Lin, M., Silliman, R.A., Clark, J.A., Hanchate, A., 2015 Mar 1. Why are US 
girls getting meningococcal but not human papilloma virus vaccines? Comparison of 
factors associated with human papilloma virus and meningococcal vaccination 
among adolescent girls 2008 to 2012. Womens Health Issues 25 (2), 97–104. 

Pingali, C., Yankey, D., Elam-Evans, L.D., Markowitz, L.E., Williams, C.L., Fredua, B., 
McNamara, L.A., Stokley, S., Singleton, J.A., 2021. National, regional, state, and 
selected local area vaccination coverage among adolescents aged 13–17 
years—United States, 2020. Morb. Mortal. Wkly Rep. 70 (35), 1183–1190. 

Polonijo, A.N., Carpiano, R.M., 2013 Apr. Social inequalities in adolescent human 
papillomavirus (HPV) vaccination: a test of fundamental cause theory. Soc. Sci. Med. 
1 (82), 115–125. 

Punia, V., Nasr, G., Zagorski, V., Lawrence, G., Fesler, J., Nair, D., Najm, I., 2020 Oct 1. 
Evidence of a rapid shift in outpatient practice during the COVID-19 pandemic using 
telemedicine. Telemedicine and e-Health. 26 (10), 1301–1303. 

C.L. Ejezie et al.                                                                                                                                                                                                                                 

http://refhub.elsevier.com/S2211-3355(23)00177-8/h0005
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0005
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0005
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0005
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0010
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0010
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0015
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0015
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0020
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0020
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0020
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0025
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0025
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0025
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0030
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0030
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0030
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0035
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0035
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0040
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0040
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0040
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0045
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0045
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0045
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0045
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0050
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0050
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0055
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0055
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0055
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0065
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0065
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0070
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0070
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0070
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0075
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0075
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0075
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0080
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0080
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0080
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0080
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0085
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0085
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0085
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0090
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0090
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0090
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0090
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0095
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0095
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0095
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0095
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0095
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0100
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0100
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0105
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0105
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0105
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0110
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0110
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0110
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0115
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0115
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0115
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0115
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0120
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0120
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0120
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0120
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0125
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0125
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0125
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0130
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0135
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0135
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0135
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0135
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0140
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0140
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0145
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0145
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0145
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0150
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0150
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0150
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0155
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0155
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0160
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0160
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0165
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0165
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0165
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0170
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0170
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0170
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0170
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0175
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0175
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0175
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0175
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0180
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0180
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0180
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0185
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0185
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0185


Preventive Medicine Reports 35 (2023) 102286

8

Ramirez, A.V., Ojeaga, M., Espinoza, V., Hensler, B., Honrubia, V., 2021 Jan. 
Telemedicine in minority and socioeconomically disadvantaged communities amidst 
COVID-19 pandemic. Otolaryngol. Head Neck Surg. 164 (1), 91–92. 

Reiter, P.L., Pennell, M.L., Martinez, G.A., Katz, M.L., 2021. Provider recommendation 
for HPV vaccination across Hispanic/Latinx subgroups in the United States. Hum. 
Vaccin. Immunother. 17 (4), 1083–1088. 

Rodriguez, S.A., Mullen, P.D., Lopez, D.M., Savas, L.S., Fernández, M.E., 2020 Feb. 
Factors associated with adolescent HPV vaccination in the US: A systematic review 
of reviews and multilevel framework to inform intervention development. Prev. 
Med. 1 (131), 105968. 

Sonawane, K., Zhu, Y., Montealegre, J.R., Lairson, D.R., Bauer, C., McGee, L.U., 
Giuliano, A.R., Deshmukh, A.A., 2020 Sep 1. Parental intent to initiate and complete 
the human papillomavirus vaccine series in the USA: a nationwide, cross-sectional 
survey. Lancet Public Health 5 (9), e484–e492. 

StataCorp., 2022. Stata Statistical Software: Release 14. StataCorp LLP, College Station, 
TX.  

Stephens, A.B., Wynn, C.S., Stockwell, M.S., 2019 Jun 18. Understanding the use of 
digital technology to promote human papillomavirus vaccination–a RE-AIM 
framework approach. Hum. Vaccin. Immunother. 15 (7–8), 1549–1561. 

Tai, D.B., Shah, A., Doubeni, C.A., Sia, I.G., Wieland, M.L., 2021 Feb 15. The 
disproportionate impact of COVID-19 on racial and ethnic minorities in the United 
States. Clin. Infect. Dis. 72 (4), 703–706. 

Walker, T.Y., Elam-Evans, L.D., Yankey, D., Markowitz, L.E., Williams, C.L., Fredua, B., 
Singleton, J.A., Stokley, S., 2019. National, regional, state, and selected local area 
vaccination coverage among adolescents aged 13–17 years—United States, 2018. 
Morb. Mortal. Wkly Rep. 68 (33), 718–723. 

Williams, D.R., Priest, N., Anderson, N.B., 2016 Apr. Understanding associations among 
race, socioeconomic status, and health: Patterns and prospects. Health Psychol. 35 
(4), 407. 

Ylitalo, K.R., Lee, H., Mehta, N.K., 2013 Jan. Health care provider recommendation, 
human papillomavirus vaccination, and race/ethnicity in the US National 
Immunization Survey. Am. J. Public Health 103 (1), 164–169. 

Yoost, J.L., Starcher, R.W., King-Mallory, R.A., Hussain, N., Hensley, C.A., Gress, T.W., 
2017 Apr 1. The use of telehealth to teach reproductive health to female rural high 
school students. J. Pediatr. Adolesc. Gynecol. 30 (2), 193–198. 

C.L. Ejezie et al.                                                                                                                                                                                                                                 

http://refhub.elsevier.com/S2211-3355(23)00177-8/h0190
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0190
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0190
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0195
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0195
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0195
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0200
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0200
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0200
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0200
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0205
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0205
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0205
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0205
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0210
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0210
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0215
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0215
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0215
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0220
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0220
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0220
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0225
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0225
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0225
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0225
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0230
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0230
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0230
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0235
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0235
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0235
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0240
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0240
http://refhub.elsevier.com/S2211-3355(23)00177-8/h0240

	Parent-reported provider recommendation of HPV vaccination among minority adolescents before and during the COVID-19 pandem ...
	1 Introduction
	2 Methods
	2.1 Study design and sample
	2.2 Variables and measures
	2.3 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	6 Financial disclosure
	7 Ethics approval
	8 Consent to participate
	Funding
	Author contributions
	Declaration of Competing Interest
	Data availability
	References


