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Abstract

Background: Human papillomavirus (HPV) vaccination is crucial for preventing HPV-
related cancers, yet vaccination rates remain suboptimal, particularly in Florida. Social
influence, including family and peer support, may shape parental decisions to vaccinate
their children. In this study, we examined the role of social networks (online and offline) in
parental intention to vaccinate their 11- to 12-year-old children against HPV. Methods: We
conducted a cross-sectional survey among 746 parents in Florida as part of the Text & Talk
trial (2022-2023). Among other questions, parents reported on their intention to vaccinate,
perceived social norms, and support received from up to three reported confidants. We
performed logistic regression and multivariable analyses to assess the relationship between
network support, social norms, and vaccination intent. Results: Seventy percent of parents
intended to vaccinate their children. Greater support from the first reported confidant was
significantly associated with higher vaccination intention (OR = 1.30, p < 0.0001). Perceived
norms among friends (p = 0.01) and higher overall network support (p < 0.0001) were also
predictive of intent. The higher the percentage of reported family members, the higher
the support received for the vaccine (p = 0.04). Conclusions: Social support, particularly
from close confidants and peers, plays a critical role in shaping parental HPV vaccination
decisions while accounting for perceived social norms. Public health interventions can
leverage peer networks alongside family support to enhance HPV vaccine uptake.

Keywords: HPV vaccination; social support; parental intention; social norms; peer influence;
public health interventions

1. Introduction

In the United States, there is an urgent need to consider preventive actions for cancer by
promoting vaccination against the human papillomavirus (HPV), which may prevent 73% of
HPV-related cancers including cervical, oropharyngeal, and vaginal cancers [1]. Particularly,
in the state of Florida, adolescent HPV vaccination rates tend to remain below the national
average [2]. This is observed for both the initiation of vaccination (1 or more doses) and
being up-to-date (UTD; two or three doses depending on age at first dose). Currently, Florida
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ranks 37th for the initiation rate and 23rd of 50 states for the overall UTD rate [3]. In addition,
Florida ranks as the eighth highest among all U.S. states for HPV-associated cancers [4].
To increase cancer prevention with the HPV vaccine, interventions are needed to promote
parents” HPV vaccination uptake for their 11- to 12-year-olds—the recommended age for
universal coverage by the US Advisory Committee on Immunization Practices [5].

The Integrated Behavior Model (IBM), a meta-theory combining the Theory of Rea-
soned Action, the Social Cognitive Theory, and the Theory of Planned Behavior, emphasizes
three main factors that drive one’s intention to engage in healthy behavior, including vaccina-
tion: attitudes, personal agency, and social norms [6]. The IBM has been evaluated in many
HPV vaccine studies and the literature supports that parents” HPV vaccine acceptance and
attitudes are driven by perceptions of disease risk, perceived vaccine effectiveness and safety,
personal agency, perceived social norms, and healthcare providers’ recommendations [7-9].
Social norms are the shared rules within a group or society that guide acceptable and appro-
priate behaviors, while the perceptions of social norms are the individual’s belief of what
behaviors are expected (injunctive) and what other people are doing (descriptive) [10].

Injunctive and descriptive social norms and perceptions of social norms have been
associated with parental HPV vaccination decisions [7,11]; however, their impact is not
yet clear when examined alongside interpersonal social support. Research indicates that
perceptions of both online and offline social norms play a critical role in HPV vaccine accep-
tance, with studies showing that perceived norms are associated with parents’ intentions
and vaccination for their children [7,12]. In addition to social norms, parents’ interper-
sonal support can play a key role in their decision to accept vaccination for their children,
including the HPV vaccine [13-19]. A cross-sectional study revealed that mothers with
family support were more likely to exhibit positive attitudes toward vaccination [13]. In
contrast, social norms can also lead to less protective and even harmful behaviors [20]. For
example, having interpersonal contacts advocating against vaccination predicted parents
not having their child receive vaccines including the HPV vaccine [14,19]. Building on
previous research, further exploration of social support—the emotional, informational, or
practical assistance received from one’s interpersonal social network—when accounting
for perceived social norms can provide a more comprehensive understanding of the social
factors associated with parental HPV vaccination decisions.

In the current study, we aimed to explore relationships between potentially influential
social factors in parents’ intent to vaccinate their 11- to 12-year-old Florida-residing child
against HPV. First, we examined how parents’ intention to vaccinate is associated with the
following: (1) their report of a family member as the first of their most trusted confidants
and (2) the percentage of family members among their top three reported confidants and
their perceived support for the HPV vaccine. We hypothesized that the HPV vaccine inten-
tion is higher among parents with family members as close confidants because close family
ties and family dense networks, especially those providing strong support, are associated
with positive health outcomes [19,21]. Second, we examined the relationship between
their perceived level of support and reported family confidants because prior research
suggests that family members are influential for parents” HPV vaccination decisions [19].
Understanding the relationships between family, support, and parents’ intent to have their
child receive the HPV vaccine can help to determine whether interventions should focus
on family members and support.

2. Materials and Methods
2.1. Study Design

All primary caregivers of 11- to 12-year-old patients (e.g., biological parents, adopters,
or foster caregivers) were considered eligible for participation in the study. For simplicity,
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we refer to them as parents in this article. Within the active intervention period of a cluster
randomized trial entitled Text & Talk conducted between March 2022 and October 2023, 746
parents of 11- to 12-year-olds completed a cross-sectional survey after receiving a vaccine
promotion text message (NCT05006833). As part of the study, clinics sent text messages to
a random 2/3 of their patients. Text messages informed parents of their child’s eligibility
for the HPV vaccine and other adolescent vaccines. Messages were sent at the start of the
study for all children who were aged 11 to 12 years old and had not received any of the
adolescent vaccines. Between March 2022 and October 2023, parents whose children turned
11 years old were sent a message approximately 2 weeks prior to their birthday. All parents
who were sent a text message were sent an invitation to complete a brief behavioral survey.

2.2. Survey Procedures

Two to three days after the vaccine reminder messages, parents were sent an additional
text message inviting them to take a one-time, cross-sectional survey evaluating parents’
acceptance of text messages and the IBM targeted constructs using questions adopted or
adapted from prior studies [6,22-25]. The included survey questions are provided in the
Supplementary Materials. Survey invitations included a personal link to the REDCap
survey. Parents who did not complete the survey and did not respond STOP to the survey
invitation text message were sent up to two reminders via text message. Parents who did
not respond to text messages were contacted up to three times by phone to remind them of
the survey and give them an opportunity to complete the survey over the phone. Parents
who chose to complete the survey, sent via text message, signed a consent form in REDCap.
When the parent chose to complete the survey over the phone, study staff explained the
participant’s rights when participating in research and accepted verbal agreement under a
waiver of documentation of informed consent. Regardless of survey mode, parents were
sent USD 30 for survey completion. All study procedures were approved by the University
of Florida Institutional Review Board.

2.3. Main Measures

The main outcome of our study was parents’ intention to have their child vaccinated for
HPV. Intention to vaccinate their child was measured by asking respondents: “How likely is it
that your child will receive the HPV shots in the next 12 months?”. This question was derived
from the National Immunization Survey and had five response options: very likely, somewhat
likely, not too likely, not at all likely, and don’t know [23]. For analysis, similar to a prior
study [26], we dichotomized the intention into intend to vaccinate (very likely and somewhat
likely) and do not intend to vaccinate (not too likely, not at all likely, and don’t know).

The considered predictors were social norms measured with 9 items adapted or
adopted from prior studies. First, we measured parents’ perceived norms of family and
close friends (one item each). Adapted from prior studies [27,28], parents were asked their
agreement with the following statement: “My family/close friends would want me to
get the HPV vaccine for my child.” The response options were on a five-item Likert scale
from not at all to definitely yes. For general perceived norms to vaccinate their children,
two questions were asked: one for daughters and one for sons. Based on a prior study of
substance-use norms [29], participants were asked to think about a group of 100 parents
who have a daughter/son of their child’s age and answer how many of these parents they
think have gotten the HPV vaccine for their daughter/son. The response options were
10 intervals of 10 ranging from 0 to 100.

To determine parents’ top social connections, we asked participants to identify up
to three individuals from their social network, who they would talk to about important
confidential matters [30,31]. For each reported person, participants were asked to answer
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four questions pertaining to each reported social contact. The first question asked parents
to indicate how they knew this person. Answer choices were “family member”, “friend”,
“neighbor”, “work colleague”, “other, specify”, and “I talk to no one about confidential
matters”. The second question asked parents about the level of general support (GS) which
was adapted from commonly used measures for perceived support and acceptance within
social networks: “How supportive of your decisions is this person?” [32,33]. Response
options on a 4-point scale ranged from “extremely supportive” to “not at all supportive”.
The third question was adapted from previous research to measure the level of influence
(IN): “How influential is this person in your life”? [34,35]. Response options on a 4-point
scale ranged from “extremely influential” to “not at all influential”. The fourth question
measured the level of the connection’s support of the HPV vaccine (R): “How likely is
this person to suggest the HPV vaccine for your child?”. The answer choices ranged from
“very likely” to “not at all likely” on a 4-point scale. This question was a novel measure
intended to reflect the importance of family members” approval of the HPV vaccine on
parents’ intention to have their child receive the vaccine [36,37].

For analysis, we combined the items above to create constructs. First, we measured
the concept of cohesion exposure, which is the percentage of reported contacts who were
family members [25]. To do so, we calculated the number of reported family members
divided by the total number of reported individuals for each participant [38]. We measured
support for HPV vaccination from the first reported person (S;) in two steps. First, we
averaged GS and IN from the first reported person. This average was then multiplied
by R from the first reported person. This measure was continuous and ranged from 0 to
16. The support for HPV vaccination from all reported individuals (S) was measured by
adding up the support for HPV vaccination from each reported person. This measure was
continuous and ranged from 0 to 48. As a result, we were able to combine two concepts:
(1) how much participants’ connections generally influence their decisions and (2) how
often their connections recommend the HPV vaccine.

2.4. Data Analysis

Data were summarized using percentages and frequencies for all categorical and
ordinal variables of interest. We also examined the relationship between participant charac-
teristics and vaccination intent to identify potential covariates that can be included in the
models. Chi-square tests were conducted for categorical variables, and Cochran—-Armitage
trend tests were used for ordinal variables to compare demographic differences between
parents who intended to have their child vaccinated and those who did not. As a result, the
marital status and the number of 11- to 12-year-old children were included as covariates in
the subsequent models. Race/ethnicity was also included based on previous epidemiolog-
ical evidence [39]. We used logistic regression to assess the odds of parents intending to
vaccinate their child. Additionally, multivariable linear regression analysis was performed
to identify significant predictors related to receiving support from a family member as the
first confidant and support from a number of reported family members, respectively. The
same demographic variables were included as covariates in all models. All analyses were
conducted using Statistical Analysis Software (SAS) Version 9.4 (SAS Institute Inc., Cary,
NC, USA) , with statistical significance set at p < 0.05.

3. Results
3.1. Participant Characteristics

The study covered 746 parents residing in North Central Florida, 681 were female
(91%) and 59 were male (8%) (Table 1). The parents represented a diversity of racial/ethnic
groups with 42% non-Hispanic White, 30% Hispanic, and 21% non-Hispanic Black. Of our
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participants, 47.2% reported English as their language of choice. Based on the American
Association of Public Opinion research response rate 4 [40], we achieved a 21% response rate
with a 59% cooperation rate.

Table 1. Participant characteristics and intention to have their child receive the HPV vaccine.

All Not Intending to Intending to p-Value
Vaccinate Vaccinate *
N % of N % of Given % of Given
Total Characteristic Characteristic

Total 746 100% 227 30% 519 70%
(;f.“d.er 5 0 1% 3 60% 2 40% 0.25

issing
Male 59 8% 20 34% 39 66%
Female 681  91% 203 30% 478 70%
Other 1 0% 1 100% 0 0%
Race/Ethnicity 25 30% 65 29% 160 71% 0.56

ispanic
Non-Hispanic White 313 42% 101 32% 212 68%
Non-Hispanic Black 160  21% 50 31% 110 69%
Other 48 6% 11 23% 37 77%
Age (years) 0.47
Missing 18 2% 5 28% 13 72%
25-34 186  25% 51 27% 135 73%
35-44 362 49% 111 31% 251 69%
45-72 180  24% 60 33% 120 67%
Number of 11- to 12-year-old

. 0.01
children
Missing 21 3% 15 71% 6 29%
1 556  74% 176 32% 380 68%
2 or more 169  23% 36 21% 133 79%
Number of 11- to 12-year-old girls 0.33
they have ’
Missing 61 8% 25 41% 36 59%
0 272 37% 81 30% 191 70%
1 365  49% 113 31% 252 69%
2 or more 48 6% 8 17% 40 83%
Number of 11- to 12-year-old boys

0.01

they have
Missing 69 9% 23 33% 46 67%
0 247  33% 88 36% 159 64%
1 389 52% 107 28% 282 72%
2 or more 41 6% 9 22% 32 78%
Education level 0.09
Missing 5 1% 3 60% 2 40%
High school or less 154 21% 40 26% 114 74%
Some post high school education 313 42% 87 28% 226 72%
College degree 163 22% 61 37% 102 63%
Postgraduate degree 111 15% 36 32% 75 68%
Marital status 0.03
Missing 6 1% 4 67% 2 33%
Never married 122 16% 33 27% 89 73%

Married or not married, but living 479 64% 159 33% 300 67%
together
Separated, divorced, or widowed 139 19% 31 25% 108 40%

* p-value from Cochran-Armitage trend test, otherwise from Chi-square test. All statistically significant p-values
are in bold font.
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3.2. Intention to Vaccinate Their Child Against HPV

Among participating parents, 519 (70%) reported that they intended to vaccinate their
children against HPV within the next 12 months. In bivariate analyses, having two or more
children (p < 0.01), having at least one boy (p < 0.05), and being married or living with a
significant other (p < 0.05) were related to an intention to vaccinate.

3.3. Nominations of Confidants

Among the 746 parents, 678 (91%) parents reported at least one person they talk to
about important confidential matters. Based on their nominations, 511 (69%) reported
a family member as the first person they would talk to about important confidential
matters. Among parents that reported at least one person, 624 (82%) reported at least one
family member.

Participating parents scored an average of 10.54 (SD = 4.20) out of 16 in support for
HPV vaccination from the first reported person. They scored an average of 29.49 (SD = 11.99)
out of 48 in support for HPV vaccination from all reported confidants.

3.4. HPV Vaccination Intent and First Reported Confidant

We examined the association between HPV vaccine intent and selection of a family
member as the first confidant and the parent’s perception of the level of support they receive
from this person (Table 2). Controlling for the confidant’s relationship, a higher perceived
level of support received from the first reported confidant was significantly associated with
a higher intention to vaccinate (OR = 1.30, p < 0.0001). Above and beyond associations with
the confidant’s support and relationship, intention to vaccinate was also associated with a
perceived norm for the HPV vaccine among friends (“definitely yes” versus “not at all”:
OR =1.78, p = 0.01) and having two or more children (OR = 1.87, p = 0.03).

Table 2. Adjusted association of intention to vaccinate with first confidant relationship and support.

Intent to Vaccinate N or %orSD OR  95% Wald CI  p-Value
Mean
Reportingthe first confidant to be Yes 477 758% 069 041 116 016
a family member
No (ref. *) 152 24.2% - - -
Perceived level of support from
the first reported confidant 10.6 4.2 1.30 1.22 1.39 <0.0001
Perceived norms from family
Definitely yes 173 27.5% 134 037 489 0.21
Probably yes 141 22.4% 0.74 023 236
“My family would want me to get the Possibly 192 30.5% 049 017 137
HPV vaccine for my child” Probably not 72 11.5% 055  0.19 1.57
Not at all (ref.) 51 8.1% - - -
Perceived norms from friends
Definitely yes 128 20.3% 178 043 737 0.01
Probably yes 162 25.8% 570 144 2255
“My close friends would want me to Possibly 221 35.1% 243 072 817
get the HPV vaccine for my child” Probably not 81 12.9% 08 026 290

Not at all (ref.) 37 5.9% - - _
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Table 2. Cont.

Intent to Vaccinate l\lje(;; %orSD OR 95% WaldCI  p-Value

Perceived norms to vaccinate a son

pp— 0-19 (ref.) 216 34.3% - - - 0.51
Think about a group of 100 parents
e & fyisz; il age 20-39 127 202% 144 066 311
. 40-59 142 22.6% 182 079 421
How many of them do you think have o
gotten the HPV wvaccine for their son?” 60-79 81 12.9% 1.80 0.62 522
80-100 63 10.0% 080 021  3.09
Perceived norms to vaccinate a
daughter
“Think about a group of 100 parents 0-19 (ref.) 145 23.0% - - - 0.20
who have a daughter of your child’s 20-39 91 14.5% 1.33 058  3.08
age. How many of them do you think 40-59 167 26.6% 0.98 042 230
have gotten the HPV vaccine for their 60-79 114 18.1% 219 081 590
daughter?” 80-100 112 17.8% 2.62 0.79 8.70
Race/Ethnicity
Hispanic 176 28.0% 1.05 060 1.82 0.07
Non-Hispanic Black 136 21.6% 1.30 0.70 241
Other 40 6.4% 164 058 462

Non-Hispanic White 077 44.0% ) ) )
(ref.)
Marital Status
Married or not
married, but living 408 64.8% 0.75 0.40 1.40 0.13
together
Separated, divorced, 115 qgg 140 063 3.1
or widowed
Never married (ref.) 103 16.4% - - -
Number of 11-12 y.o. children
2 or more 145 23.0% 1.87 105 332 0.03
One child (ref.) 484 77.0% - - -

* ref. stands for the reference factor.All statistically significant p-values are in bold font.

With our second model, we examined the percentage of reported family members and
the perceived level support from all reported confidants for the HPV vaccine specifically
(Table 3). The perceived level of support for the HPV vaccine from all reported confidants
was associated with a higher likelihood of intention to vaccinate (OR = 1.10, p < 0.0001).
Above and beyond associations with the confidants’ support and relationships, parents’
vaccination intent was associated with the perceived norms from family and friends, as
well as parents’ marital status.

Table 3. Adjusted association of intention to vaccinate with the percentage of reported family
members and support for the HPV vaccine from all reported confidants.

N or % or

. o g
Intent to Vaccinate Mean SD OR 95% Wald CI  p-Value
Percentageof reported family 649%  335% 1.00 099 1.00 0.47
members ' ' ' ' ' '
Level of support for the HPV
vaccine from all reported 249 12.0 1.10 1.07 112 <0.0001

individuals
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Table 3. Cont.

N or % or

Intent to Vaccinate Mean SD OR 95% Wald CI  p-Value
Perceived norms from family
Definitely yes 174 27.5% 232 0.66  8.10 0.05
Probably yes 142 225% 099 031 313
“My family would want me to get the Possibly 192 304% 061 022  1.69
HPV vaccine for my child” Probably not 73 11.6% 0.62 022 174
Not at all (ref. *) 51 8.0% - - -
Perceived norms from friends
Definitely yes 129 204% 1.63 042 6.25 0.001
Probably yes 162 25.6% 581 156 21.62
“My close friends would want me to get Possibly 223 353% 248 079 784
the HPV vaccine for my child” Probably not 81 12.8% 074 023 235
Not at all (ref. *) 37 5.9% - - -
Perceived norms to vaccinate a son
gy 0-19 (ref.) 216 34.2% - - - 0.70
Think about a group of 100 parents who
P fgyouf C{;l e de. o 20-39 129 204% 118 055 256
. 40-59 142 225% 153 066  3.57
many of them do you think have gotten o
the HPV wvaccine for their son”? 60-79 81 128% 179 062 519
80-100 64 10.1% 087 023  3.26
Perceived norms to vaccinate a
daughter
“Think about a group of 100 parents who 0-19 (ref.) 145 22'92/0 - - . 0.06
have a daughter of your child’s age. How 20-39 92 14.6% 186 081 4.24
. 40-59 167 26.4% 135 058  3.14
many of them do you think have gotten o
the HPV wvaccine for their daughter”? 60-79 115 18.2% 317 118 8.46
' 80-100 113 179% 3.69 116 11.81
Ethnicity
Hispanic 177 28.0% 125 072 217 0.45
Non-Hispanic Black 137 21.7% 157 085 291
Other 41 6.5% 1.65 0.60 4.57

Non-Hispanic White 077 43.8% ) ) )
(ref.)
Marital status
Married or not
married, but living 411 65.0% 0.62 033 115 0.03
together
Separated, divorced,

. 118 18.7% 135 0.61 2.99
or widowed

* ref. stands for the reference factor.All statistically significant p-values are in bold font.

3.5. Association Between Perceived Support for the HPV Vaccine and Reporting Family Members

To investigate whether family members as the first confidants were associated with
the likelihood of perceived support for the HPV vaccine, we examined the association
between reporting the first confidant to be a family member and the level of support for
the HPV vaccine from the first reported confidant (Table 4). The perceived level of support
for the HPV vaccine from the first confidant was higher when the first confidant was a
family member compared to a non-family member (p < 0.0001). Beyond the effects of
family relation, a higher level of perceived support for the HPV vaccine from the first
reported confidant was associated with perceived norms from family members (p < 0.0001),
perceived norms to vaccinate a daughter (p < 0.001), being Hispanic compared to non-
Hispanic White (p = 0.01), and marital status.
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Table 4. Adjusted association of the perceived level of support for the HPV vaccine from the first
reported confidant with first confidant’s relationship.

Predictors of Level of Support N % Beta SE p-Value
Reportingthe first confidant to be a Yes 477  242% 157 0.34 <0.0001
family member No (ref. *) 152 75.8% - -
Perceived norms from family
Definitely yes 173 275%  3.37 0.81 <0.0001
u ‘ Probably yes 141 22.4%  1.08 0.81 0.18
MVJ;‘}I";ZXZ/V would want mehtol dgft the Possil:}),l}}ll 192 305% 072 075 0.34
oaccine for my chi Probably not 72 115% —045 076 0.56
Not at all (ref) 51 8.1% - -
Perceived norms from friends
Definitely yes 128 20.3% 047 0.92 0.61
” ) Probably yes 162 25.8% —0.45 0.90 0.61
My ;}igzﬁ%ﬁggg}g Lot 0 8¢t Possibly 21 351% -1.02 084 022
Y Probably not 81 129% —1.67 0.83 0.05
Not at all (ref) 37 5.9% - -
Perceived norms to vaccinate a son
P 0-19 (ref) 216  343% - -
Think about a group of 100 parents who
have a son of yoéir clfilc{s agffHow many 20-39 127:202% =075 049 0.13
of them do you think have gotten the 40-59 12 226%  —025 052 0.64
HPV vaccine for their son”? 60-79 81 129% —0.32  0.61 0.60
80-100 63 10.0%  0.02 0.72 0.98
Perceived norms to vaccinate a
daughter
“Think about a group of 100 parents who 0-19 (ref) 145 23'10/0 - -
have a daughter of your child’s age. How 20-39 o1 14.5% - 1.76 0-56 0.002
many of them do you think have gotten 40-59 167 26.62/0 2.14 0.55 0.0001
the HPV vaccine for their daughter”? 60-79 14 18.1% - 2.15 0.60 0.0004
80-100 112 17.8%  3.01 0.67 <0.0001
Race/Ethnicity
Hispanic 176~ 28.0% —091 0.35 0.01
Non-Hispanic Black 136 21.6% —033 0.39 0.40
Other 40 64% —021  0.60 0.72

Non-Hispanic White (ref) 277  44.0% - -
Marital status
Married or not married, but

- 408 64.8% —097 041 0.02
living together
Separated, divorced, or 118  188% —1.01 049 0.04
widowed
Never married (ref) 103 16.4% - -
Number of 11-12 y.o0. children
2 or more 145 23.1%  0.19 0.34 0.57
One child (ref) 484 76.9% - -

* ref. stands for the reference factor. All statistically significant p-values are in bold font.

With our last model, we examined the association between the perceived level of
support for the HPV vaccine from all reported confidants and the percentage of reported
family members (Table 5). The perceived support of confidants for the HPV vaccine was
higher with a higher percentage of reported family members (p = 0.04). Beyond the effects
of confidants’ relationships, increased perceived support for the HPV vaccine from reported
confidants was associated with perceived norms from family members (definitely yes vs.
not at all p = 0.04), perceived norms to vaccinate a daughter (0-19 versus 40-59, p = 0.01,
and 0-19 versus 80-100, p = 0.002), and being non-Hispanic White compared Hispanic
(p = 0.0002) or non-Hispanic Black (p = 0.01).
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Table 5. Adjusted association of the perceived level of support for the HPV vaccine from all reported

confidants with the percentage of reported family members.

Predictors of Level of Support 1\1};;; % or SD  Beta SE Vaiille
Percentageof reported family 649%  335% 003 001  0.04
members
Perceived norms from family
Definitely yes 174 27.5% 5.21 2.49 0.04
Probably yes 142 22.5% —-1.69 247 0.49
“My family would want me to get the Possibly 192 30.4% -127 228 0.58
HPV vaccine for my child” Probably not 73 11.5% -314 234 0.18
Not at all (ref. *) 51 8.1% - -
Perceived norms from friends
Definitely yes 129 20.4% 291 2.81 0.30
Probably yes 162 25.6% —040 274 0.89
“My close friends would want me to get Possibly 223 35.3% —241 256 0.35
the HPV vaccine for my child” Probably not 81 12.8% —-2.69 256 0.29
Not at all (ref) 37 5.9% - -
Perceived norms to vaccinate a son
g 0-19 (ref) 216 34.2% - -
Think about a group of 100 parents
ot o 8 fy’f) uf: il age 20-39 129 204%  —036 150 081
. 40-59 142 22.5% —-041 1.60 0.80
How many of them do you think have o
gotten the HPV vaccine for their son”? 60-79 81 128% 054 186 0.77
80-100 64 10.1% —-050 219 0.82
Perceived norms to vaccinate a
daughter
“Think about a group of 100 parents 0-19 (ref) 145 22.9% - -
who have a daughter of your child’s age. 20-39 92 14.6% 1.86 1.72 0.28
How many of them do you think have 40-59 167 26.4% 4.49 1.69 0.01
gotten the HPV vaccine for their 60-79 115 18.2% 2.94 1.83 0.11
daughter”? 80-100 113 17.9% 6.38 2.03 0.002
Race/Ethnicity
Hispanic 177 28.0% —4.04 1.07  0.0002
Non-Hispanic Black 137 21.7% -3.02 119 0.01
Other 41 6.5% 0.09 1.81 0.96
Non-Hispanic White (ref) 277 43.8% - -
Marital status
Married or not married, =) 65.0% 175 125  0.16
but living together
Separated, divorced, or 118 187%  —245 149  0.10
widowed
Never married (ref) 103 16.3% - -
Number of 11-12 y.o. children
2 or more 147 23.3% 191 1.04 0.07
One child (ref) 485 76.7% - -

* ref. stands for the reference factor.All statistically significant p-values are in bold font.

4. Discussion

The findings from our study underscore the significant role that social support plays in

parents’ intention to vaccinate their children against HPV. Specifically, the support received

from the first reported confidant was strongly associated with a higher intention to vacci-

nate. This result aligns with the existing literature that emphasizes the importance of close

interpersonal relationships in health-related decision-making [41]. For instance, studies

have shown that support from family and friends can increase the likelihood of getting vac-

cinated through encouragement or modeling behavior [42,43]. In addition, observational
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research indicates that vaccinated individuals often perceive stronger social influence from
their immediate social circles than those who are unvaccinated [44]. Our results further
reveal that receiving support from all three reported confidants was significantly related
to a higher likelihood of intention to vaccinate. This finding is consistent with the theory
of social capital, which states that cumulative support from a network can strengthen
individual health behaviors [45].

While the current study indicates that reporting support from confidants is important,
it did not demonstrate that reporting family members as confidants directly translates into
a higher likelihood of vaccination intention, given it was not significantly associated with
a higher intention to vaccinate. While having family members as confidants is generally
an influential social factor in health behavior decisions [46], in the context of the HPV
vaccination of 11- to 12-year-olds, parents’ peer support may be especially important to
consider in identifying new intervention strategies. While family members are important,
public health interventions aiming to increase HPV vaccination rates specifically should
consider broadening their focus beyond the family unit to include other influential figures
within a parent’s social network, particularly friends and healthcare providers.

Another key finding from the current study is the association between perceived
norms and vaccination intentions. The perceived norms among friends were significantly
associated with a higher intention to vaccinate, while the perceived norms from family
members were not as influential. This result supports the previous literature on the
importance of social norms within peer groups in shaping health behaviors and HPV
vaccination intentions [10]. However, the finding that family norms were less influential is
intriguing and may suggest that parents can be more swayed by the opinions and behaviors
of non-familial ties than by their family when it comes to making vaccination decisions for
their children. Family involves multi-generational relationships with variant sociohistorical
experiences as well as different developmental tasks [11,47], whereas parents” chosen
(and prioritized) friendships likely reflect more similarities both in generation and social
experiences [19]. Thus, these parents may find the advice and support of other parents
most important in their HPV vaccination uptake [19]. This is usually the case for younger
populations who find their friends to be a more relevant and immediate source of social
comparison than family members [48]. Nearly half of the participants in this study are
young adults between 35 and 44 years of age, who may find friends to be crucial influencers
of their decisions. It is also possible, as this is a cross-sectional study, that parents are
likely to choose friends who have similar vaccine attitudes as themselves while they do
not have the freedom to choose their family members. Future research could explore
how these norms are formed and disseminated within different social groups, providing
further insight into how to harness them to improve vaccination rates, potentially by
tailoring interventions to peer networks and emphasizing the positive behaviors of others
in the community.

Despite the lesser influence of family members on vaccination intentions, our study
found that participants reported a higher level of support from their first confidant if this
individual was a family member. In addition, reporting a higher percentage of family
members was associated with a higher level of support. These results highlight an intricate
psychosocial dynamic. While family members may not directly influence vaccination
intentions, they may still provide substantial emotional and instrumental support. The
findings agree with the broader research on social support, which tends to differentiate
between the emotional comfort provided by family and the informational or practical
support that might come from other network ties [49,50]. This suggests that family members
can provide a supportive environment that is more complementary than direct when
influencing health behaviors like vaccination. Future research could delve into the different
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types of support received from family versus non-family members and how they impact
health decision-making processes.

Several study limitations must be noted. First, as we used a cross-sectional design, we
cannot establish causality nor directionality between variables. Therefore, it is possible that
intentions influence how parents perceive their friends and family. Second, while we mea-
sured parents’ intention to vaccinate, a highly predictive factor for vaccine receipt [18], we
did not follow parents to determine if intention led to vaccination. Therefore, it is possible
that the associations between perceptions of social support and vaccination are different
than those with the intention to vaccinate. Third, the measurement of social support in
this study was based on participants” subjective perceptions. While perceptions of social
support are consistently linked to health outcomes [51], individuals tend to overestimate
their peers’ agreement with their attitudes in general and about vaccines [52,53]. Thus, if
we collected friend and family members’ actual attitudes about vaccines, we may reach dif-
ferent conclusions. While parents’ perception of peer attitudes may be more influential on
their behaviors than their peers” actual attitudes [54], including members of parents’ social
networks in the study would allow for a more comprehensive measurement of actual social
support. Through this approach, researchers can analyze the social network structures as
an indicator of social support, offering deeper insights into how these networks influence
parental decisions.

Nevertheless, this study presents some notable strengths. We successfully recruited
a racially and ethnically diverse sample of primary caregivers with 42% non-Hispanic
White, 21% non-Hispanic Black, and 30% Hispanic participants, thereby contributing to
the generalizability of the findings across racial/ethnic groups and very similar to the
racial/ethnic distribution of middle-aged adults in Florida [55]. For example, among 35-
to 39-year-olds, 45% are non-Hispanic White, 17% are non-Hispanic Black, and 32% are
Hispanic [55]. Our sample of primarily females is consistent with the predominance of
women as primary caregivers of children in the United States and worldwide [56]. Second,
this study allowed survey assessments to take place through a diverse number of media
channels, including phone and online surveys. This strategy allows parents to engage
based on their comfort. Additionally, this study was the first to strategically measure the
general influence of social networks and their support for the HPV vaccine separately
before integrating these factors under one measure. This approach mitigated the risk of
survey respondents downplaying the role that social influence has on their thoughts and
decisions about the vaccine.

5. Conclusions

Ultimately, this study offers important contributions to our understanding of the social
factors influencing HPV vaccination decisions. The findings suggest while general support
from parents’ networks can play a key role in vaccination intentions, the presence of family
members in one’s network of confidants is associated with a higher level of support. These
results emphasize the importance of incorporating peer and familial support dynamics into
public health interventions. Practitioners in this domain should consider design strategies
that engage peer networks, community groups, and particularly family members. Future
research should also continue to explore the nuances of social support and its impact on
vaccination, particularly in diverse populations. While this study focused on interpersonal
and family relationships, other influences in cultural and society, particularly the media and
social media, influence social norms and parents’ vaccine decisions [57,58]. It may be useful
to explore how social media plays a role in shaping social norms within familial or relational
networks as it has also been demonstrated to be an effective influential factor in shaping
families” health beliefs and related behavioral intentions [59]. Moreover, investigating the
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mechanisms by which social support influences decision-making could yield insights that
further refine public health messaging and intervention strategies.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/vaccines13070667/s1, Survey questions are provided verbatim in
the order they appear in the manuscript tables.
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