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Introduction

The Centers for Disease Control and Prevention’s Advisory 
Committee on Immunization Practices (ACIP) recently expanded 
its recommended immunization schedule for adolescents to 
include three vaccines specifically targeted toward adolescents: 
tetanus, diphtheria, and acellular pertussis (Tdap), quadrivalent 
meningococcal-conjugate (MCV4), and human papillomavirus 
(HPV) vaccines, as well as annual vaccination against influenza.1 
Given the increasing number of recommended vaccines for 
adolescents, low vaccination rates currently among adolescents for 
these four recommended vaccines, and the morbidity, mortality, 
and economic costs associated with non-vaccination for vaccine 
preventable diseases, it is a public health imperative that effective 
strategies for increasing vaccination rates among adolescents are 
developed and implemented. Increasing adolescent vaccination 
rates is especially important in certain states, such as Georgia, 
where adolescent vaccination rates are lower than the national 
average.2

Several studies have identified potential barriers to increasing 
adolescent immunization rates, including: vaccine cost;3,4 provider-
related barriers such as storage and monitoring, vaccine knowledge 
and attitudes toward vaccination, and missed opportunities;5 

vaccination venue and the need for informed consent;6 adolescent 
health care utilization patterns;7 and vaccine acceptance among 
parents and adolescents.5,8,9 Strategies have been suggested to reduce 
many of these barriers, including subsidizing or reducing vaccine 
costs, enhancing physicians’ knowledge and attitudes regarding 
adolescent vaccination, and reducing missed opportunities.5 
Frequently discussed strategies also include addressing adolescent 
and parental concerns regarding vaccination5,6,10 and providing 
vaccinations in settings outside medical homes, including 
schools.11,12

Research suggests that parental attitudes are important 
determinants of vaccine uptake. With respect to HPV vaccination, 
studies have shown that, among parents, low knowledge of HPV, 
low perceived susceptibility of adolescents to HPV/sexually 
transmitted infections, concerns about vaccine safety, and views 
that HPV vaccination leads to sexual activity have been associated 
with reluctance to allow HPV vaccination.13 For influenza 
vaccination, studies have found that, among parents, perceived 
barriers to vaccination,14,15 fear of adverse events,16 and not believing 
in any vaccinations have been associated with influenza vaccine 
refusal16 while perceiving that influenza vaccination is the social 
norm15 has been associated with influenza vaccine acceptance. For 
meningococcal vaccination, research among parents has shown 
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Four vaccines are recommended by the Centers for Disease Control and Prevention’s Advisory Committee on 
Immunization Practices for adolescents. Parental attitudes may play a key role in vaccination uptake in this age group. 
In 2011, we conducted a cross-sectional survey among parents of adolescents in one county in Georgia to identify 
parental attitudes toward adolescent vaccination, reasons for vaccine acceptance or refusal, and impact of a physician 
recommendation for vaccination. Physician recommendation was reported as one of the top reasons for receipt or intent 
to receive any of the vaccines. Physician recommendation of any of the four vaccines was associated with receipt of 
Tdap (p < 0.001), MCV4 (p < 0.001), and HPV (p = 0.03) and intent to receive Tdap (p = 0.05), MCV4 (p = 0.005), and HPV 
(p = 0.05). Compared with parents who did not intend to have their adolescent vaccinated with any of the vaccines, 
parents who did intend reported higher perceived susceptibility (3.12 vs. 2.63, p = 0.03) and severity of disease (3.89 vs. 
3.70, p = 0.02) and higher perceived benefit of vaccination (8.48 vs. 7.74, p = 0.02). These findings suggest that future 
vaccination efforts geared toward parents may benefit from addressing the advantages of vaccination and enhancing 
social norms. Physicians can play a key role by providing information on the benefits of adolescent vaccination.
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that higher perceived vulnerability of their child to contracting 
the disease was related to a more positive attitude toward 
vaccination, while higher perceived control in being able to 
prevent an infection was related to a higher level of concern about 
the safety, usefulness, and effectiveness of vaccination.17 There 
are very limited data available for the role of parental attitudes 
in influencing Tdap vaccine acceptance. One study found that 
lack of knowledge about the vaccine led to Tdap vaccine refusal.18

This study served as a baseline survey of parents of adolescents 
residing in a large county in Georgia to examine: (1) parental 
immunization attitudes, (2) reasons for receipt or intention 
to have their adolescent receive recommended vaccines, (3) 
importance of physician recommendation for vaccination, and 
(4) psychosocial factors associated with receipt or intention to 
have their adolescent receive a recommended vaccine.

Results

Demographics and vaccination history
The majority of adolescents inquired about in the survey 

were African American (76.1%), and just over half were female 
(55.6%) (Table 1). The mean age was 13.8 y (SD +/- 1.9). Over 
half of parents (59.8%) reported that their adolescent(s) was/
were covered by Medicaid (Table 2).

Overall there was relatively high baseline coverage for all four 
vaccines recommended for adolescents. HPV vaccine coverage 
was the lowest, at 41.0%; Tdap vaccine coverage was the highest, 
at 83.8% (Table  2). There was a relatively high proportion of 
intent to receive vaccination among those who were not up-to-
date on the vaccines. Over 70% intended to have their adolescent 
receive the HPV and MCV4 vaccine and 87.5% the Tdap vaccine; 
the lowest level of intent was for the influenza vaccine at 58.9% 
(Table  2). Of those who had received at least one dose of the 
HPV vaccine, 32 (66.7%) received all three doses (Table 2).

Reasons for vaccinating with adolescent recommended 
vaccines

For parents who had their adolescent vaccinated, a 
recommendation for receipt by the family physician was either 
the number one or number two reason for receipt of all four 
vaccines (Table 3). For influenza vaccine the second and third 
most commonly reported reasons were that the family had good 
experience with the vaccine and a desire to protect a family 
member (Table  3). For Tdap vaccine the number one reason 
was recommendation by the health department, followed by 
physician recommendation and to protect a family member that 
was too young to be vaccinated (Table 3). For MCV4 the second 
and third reasons for receipt were family/friend recommendation 
and hearing about the vaccine on the news. For HPV vaccine the 
second and third most commonly reported reasons were that they 
had heard about it on the news and a recommendation by the 
health department (Table 3).

Physician recommendation was also in the top three reasons 
for parents who intended to have their adolescent vaccinated 
(Table 3). For intention to receive an influenza vaccine, the three 
top reasons were (1) family has had good experience with the 
vaccine, (2) physician recommendation, and (3) to protect a family 
member (Table 3). For Tdap vaccine the top three reasons were 
(1) to protect a family member who is too young for vaccination, 
(2) to protect a family member who has medical problems, and 
(3) a physician recommendation. For MCV4 vaccine the top 
three reasons were (1) a physician recommendation, (2) to protect 
a family member, and (3) hearing about it on the news. For HPV 
vaccine the top three reasons were (1) hearing about it on the 
news, (2) a physician recommendation, and (3) a family/friend 
recommendation.

Reasons for not vaccinating with adolescent recommended 
vaccines

Among parents whose adolescent had not received and did 
not intend to have their adolescent receive the influenza vaccine 
the most commonly reported reasons were: (1) concern it would 
make my child sick (69.0%), (2) concern about side-effects 
(62.1%), and (3) my child didn’t need it (58.6%) (Table  4). 

Table 1. Adolescent demographics and characteristics

Responses  
(n = 114) 

N (%)

Race

White 16 (13.7)

African American 89 (76.1)

Other 12 (10.3)

Gender

Male 52 (44.4)

Female 65 (55.6)

Age

Years (mean [SD]) 13.8 (1.9)

Health insurance

Medicaid 70 (59.8)

Private insurance 43 (36.8)

Other 4 (3.4)

Prior receipt of vaccine

Influenza 76 (82.6)

Tdap 98 (83.8)

MCV4 80 (68.4)

HPV (at least one dose) 48 (41.0)

HPV (three doses) (of those who received one dose) 32 (66.7)

If not received vaccine, intend to receive

Influenza 44 (58.9)

Tdap 14 (87.5)

MCV4 25 (73.5)

HPV 47 (71.1)

Physician recommendation for vaccine

Influenza 66 (72.5)

Tdap 78 (66.7)

MCV4 85 (72.7)

HPV 60 (51.3)
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For Tdap vaccine, the most common reported reasons for 
not receiving or not intending to receive vaccines were: (1) 
concern about adverse effects (66.7%), (2) didn’t know that 
the vaccine was recommended for adolescents (33.3%), and (3) 
my adolescent is scared of needles (33.3%) (Table 4). Among 
parents whose adolescent had not received and did not intend 
to have their adolescent receive the MCV4 vaccine the most 
commonly reported reasons were: (1) concern about adverse 
effects (66.7%), (2) concern it would make my adolescent sick 
(58.3%), and (3) my adolescent is scared of needles (33.3%) 
(Table 4). For HPV vaccine, the most common reported reasons 
for not receiving and not intending to receive the vaccine were: 
(1) concern about adverse effects (65.0%), (2) concern it would 
make my adolescent sick (55.0%), (3) my adolescent didn’t need 

it (40.0%), and (4) my adolescent is too young to get it (40.0%) 
(Table 4).

Association between physicians’ recommendation for any 
adolescent vaccine and vaccination

The majority of parents reported that their physician 
recommended the adolescent vaccines for their child (Table 2). 
The MCV4 vaccine had the highest report of recommendation 
(72.7%) and HPV had the lowest (51.3%) (Table 2). There was 
a significant association between physician recommendation for 
receipt of at least one adolescent vaccine and receipt of Tdap 
(p < 0.001), MCV4 (p < 0.001), and HPV vaccine (p = 0.03) 
(Table  5). There was also a significant association between 
physician recommendation and intent to receive the Tdap vaccine 
(p = 0.05), MCV4 (p = 0.005), and HPV vaccine (p = 0.05) 

Table 2. Application of health belief model (HBM) constructs and social norms to inform the parent survey

Theoretical constructs Items per construct (True/False)

Perceived Susceptibility (HBM)
- My child is not very likely to get [disease]
- A healthy 40-y-old is more likely to get the flu than my child
- Compared with other children your child’s age, your child is more likely to get [flu or meningococcal disease]

Perceived Severity (HBM) - Flu/Whooping cough/Meningoccocal disease/HPV illness is [a] serious [illness]

Perceived Benefits (HBM)

- Giving the influenza vaccine to children will decrease their parents’ time lost from work
- Giving the influenza vaccine to children decreases their time out of school
- Children should be vaccinated against the flu/whooping cough/meningococcal disease/HPV
- By not getting the Tdap vaccine your child is putting others at risk for disease
- The MCV4 vaccine is very effective at preventing meningococcal disease
- The HPV vaccine is very effective in preventing cervical cancer

Perceived Barriers (HBM)
- Pre-teens and teens should only be immunized against serious diseases
- Your child’s immune system could be weakened by too many immunizations
- Your child could get sick from the vaccine itself

Social Norms (TRA)
- Most parents I know take their children for the flu/Tdap vaccine
- Most people important to me think I would give my child the flu/Tdap/MCV4/HPV vaccine

Table 3. Reasons for receiving or intending to receive vaccine

Reasons for receipt of adolescent vaccines Reasons for intention to receive adolescent vaccines

Influenza  
(n = 88) 

N (%)

Tdap 
(n = 98) 

N (%)

MCV4 
(n = 80) 

N (%)

HPV 
(n = 48) 

N (%)

Influenza  
(n = 44) 

N (%)

Tdap 
(n = 14) 

N (%)

MCV4 
(n = 25) 

N (%)

HPV 
(n = 47) 

N (%)

Our family doctor 
recommended it for my child

77 (87.5)* 35 (35.7)† 73 (91.3)* 46 (95.8)* 35 (79.5)† 4 (28.6)‡ 13 (52.0)* 21 (45.7)†

To protect a family member 54 (61.4)‡ — 22 (27.5) — 29 (65.9)‡ — 12 (48.0)† —

Too young to be vaccinated — 32 (32.7)‡ — — — 9 (64.3)* — —

Cannot be vaccinated 
for medical reasons

— 16 (16.3) — — — 5 (35.7)† — —

Family has had good 
experience with the vaccine

73 (83.0)† — — — 39 (88.6)* — — —

I heard about it on the news 38 (43.2) 29 (29.6) 35 (43.8)‡ 21 (43.8)† 25 (56.8) 4 (28.6)‡ 12 (48.0)† 27 (57.5)*

It was recommended by 
the health department

23 (26.1) 88 (89.8)* 23 (28.8) 16 (33.3)‡ 11 (25.0) 4 (28.6)‡ 6 (24.0) 8 (17.0)

It was recommended by a 
friend/family member

30 (34.1) 17 (17.4) 61 (76.2)† 11 (22.9) 18 (40.9) 2 (14.3) 5 (20.0) 10 (21.3)‡

Notes: *Primary reason for vaccine acceptance. †Second most reason for vaccine acceptance. ‡Third most reason for vaccine acceptance.
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(Table 5). Physician recommendation was not associated with 
receipt of or intent to receive an influenza vaccine (Table 5).

Differences in attitudes and beliefs and receipt or intent to 
receive adolescent vaccinations

Parents whose adolescent had received any of the four vaccines 
showed significantly higher perceived susceptibility to disease 
(p < 0.001), perceived severity of disease (< 0.001), perceived 
benefit of vaccination (p < 0.001), and social norms (p < 0.001) 
and reported lower perceived barriers to vaccination (p < 0.001) 
than parents whose adolescent did not receive any of the four 
vaccines (Table 6).

Parents who intended to have their child vaccinated with 
any of the four vaccines reported significantly higher perceived 
disease susceptibility (p = 0.03), disease severity (0.02), and 
higher perceived benefit of vaccination (p = 0.02) (Table 6).

Discussion

To our knowledge this is the first report of parental attitudes 
toward adolescent vaccines and influence of a physician 

recommendation on uptake, as well as intention to receive of all 
four adolescent recommended vaccines. Also, we were able to 
compare how attitudes differed between the vaccines. We found 
higher vaccination uptake than reported for the state of Georgia 
for Tdap vaccine, with Georgia estimates for Tdap coverage of 
68.0% (US 85.3%).2 We also found higher influenza vaccination 
uptake at 82.6% while a national estimate of influenza vaccination 
coverage among 13–17 y olds in 2011–2012 was 33.7%.19 Some 
of this higher than national average may be attributable to 
school-located influenza vaccination clinics conducted in the 
study county in the same time period as our survey. We found 
that uptake of MCV4 and HPV vaccine was similar to recent 
Georgia estimates of 67.7% for MCV4 (US 70.5%) and 48.4% 
(US 53.0%) for at least one dose of HPV vaccine in females.2

Further, we found that there was a high frequency of physician 
recommendation for all four vaccines. In addition, when it 
came to reasons that a parent had their adolescent vaccinated, 
physician recommendation was important for all four vaccines. 
For parents whose adolescent had not been vaccinated but 
intended to also reported protection for a family member as an 
important reason. To our knowledge this study is the first to 
show that physician recommendation for any of the four vaccines 
was significantly associated with parents having their adolescent 
vaccinated or intending to have their adolescent vaccinated for 
Tdap, MCV4, and HPV. Physician recommendation has been 
study for individual vaccines. Physician recommendation has 
been shown to be associated with an increase in the odds of series 
initiation for HPV vaccine among adolescent girls.20,21 Physician 
recommendation was also associated with increased influenza 
vaccination coverage among minority adults.22

Hearing about vaccination in the news was also an important 
reason for vaccine acceptance. This highlights the important role 
public health communications by the media may play in public 

Table 4. Reasons for not receiving or not intending to receive vaccine

Influenza (n = 30) 
N (%)

Tdap 
(n = 6) 
N (%)

MCV4 
(n = 12) 

N (%)

HPV 
(n = 20) 

N (%)

Concern about side-effects 18 (62.1)† 4 (66.7) * 8 (66.7) * 13 (65.0) *

Concern it would make my child sick 20 (69.0)* 1 (16.7) 7 (58.3) † 11 (55.0) †

Didn’t know that vaccine was 
recommended for children

5 (17.2) 2 (33.3) † 5 (41.7) —

My child didn’t need it 17 (58.6)‡ 1 (16.7) — 8 (40.0) ‡

May increase sexual activity — — — 3 (15.0)

My child is too young to get it — — — 8 (40.0) ‡

My child is scared of needles 10 (34.5) 2 (33.3) † 4 (33.3) ‡ 6 (30.0)

Our family doctor did 
not recommend it

7 (24.1) 0 (0) 3 (25.0) 7 (35.0)

Didn’t know where to go to get it 0 (0) 0 (0) — —

Hard to find time to fit it in 4 (13.8) 0 (0) 1 (8.3) 3 (15.0)

The vaccine costs too much 3 (10.3) 0 (0) 0 (0) 2 (10.0)

Vaccine does not prevent disease 9 (31.0) — — —

Notes: *Primary reason for vaccine refusal. †Second most reason for vaccine refusal. ‡Third most reason for vaccine refusal.

Table 5. Association of physician recommendation for any adolescent 
vaccine and receipt of or intent to receive recommended vaccine

Receipt of vaccine Intent to receive vaccine

N (%) p-value N (%) p-value

Influenza vaccine 82 (70.1) 0.71 43 (58.9) 0.95

Tdap vaccine 96 (98.0)  <0.001* 10 (50.0) 0.05*

MCV4 vaccine 79 (67.5)  <0.001* 22 (59.5) 0.005*

HPV vaccine 47 (40.2) 0.03* 43 (64.2) 0.05*

Note: *Significant at α ≤ 0.05
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perceptions of vaccines and diseases, and suggests that media 
and social marketing campaigns should be engaged as informed 
advocates of vaccination. The primary reasons for parents not 
having vaccinated or not intending to vaccinate their adolescent 
were safety concerns, including concerns about adverse effects and 
concern the vaccine would make their child sick. Our findings 
are similar to other studies that found that concerns about 
vaccine safety and adverse events were inversely associated with 
HPV and influenza vaccine acceptance.13,16,23 Parents need to be 
made aware of how much care and attention is paid to ensuring 
that vaccines are as safe as possible. Knowing this may increase 
confidence in the vaccine system and help shape beliefs. Given 
the breadth, depth, and rigor of the US vaccine safety system 
including the ability to rapidly detect potential vaccine adverse 
events, education strategies to increase parental knowledge in this 
area might change beliefs and improve confidence and trust in 
the system. Similar to other studies, feeling that their adolescent 
did not need the vaccine (influenza and HPV) was also reported 
as a reason for non-acceptance.13,23 Views that HPV vaccine 
would lead to sexual activity have been reported,13 and we found 
that a parent feeling that their adolescent was too young to get 
the HPV vaccine was an important reason for non-vaccination. 
Importantly though, a recent study by Bednarczyk et al. found 
that there was no increase in sexual activity-related outcomes 
following HPV vaccination among youth.24 We found that there 
was very little concern about increase in sexual activity among 
parents in our study.

Factors associated with intention to receive any of the four 
recommended adolescent vaccines were perceived susceptibility 
to and severity of disease and perceived benefit of vaccination. 
Perceived benefits included vaccine effectiveness, not getting 
vaccinated putting others at risk, and vaccination decreasing 
parents’ time off work and adolescent’s time out of school. 
Developing and implementing strategies to increase perceived 
benefits of vaccination for adolescents may serve to increase 
vaccine uptake. Social norms measure the participants’ belief 
that their medical providers, family, and others would approve 
of them getting their adolescent vaccinated. While social norms 
have been found in other studies to be associated with receiving 
a vaccine and intention to vaccinate15,25-28 our study found this 
relationship in only those who had received vaccination. On the 
other hand, we identified the importance of a family member or 
friend recommendation and physician recommendation among 
parents whose adolescent had received one of the four vaccines in 

our study population, suggesting that campaigns for adolescent 
vaccination may be most successful if they include information 
about endorsement of vaccination by physicians and trusted 
individuals and focus on vaccination as a social norm. This finding 
also underscores the importance of developing interventions to 
be implemented on various levels and targeting multiple people, 
including parents, providers, school administrators, peers, and 
teachers.

There are several strengths to our study. First, our study 
site consists of a high minority, low SES population that has 
traditionally been a hard-to-reach population. Second, our study 
focuses on all four adolescent vaccines and how recommendation of 
any one impacts the uptake of all four. Finally, our study is unique 
in that it assesses the impact and differences in parental attitudes 
on both receipt and intention to receive adolescent vaccines.

Limitations
The findings in this report are subject to several limitations. 

The study population is from one county in Georgia and the 
majority of participants were on Medicaid, so the results may not 
be generalizable to populations residing in other geographical 
locations. Further, the rate of return of consent forms was low, 
reducing the power of our analysis and the precision of our effect 
estimates. However, low response rates are a constant challenge for 
school-based studies, and our response rate is comparable to that 
of other studies that mailed surveys.29-32 Additionally, we had a 
very short timeline in which to complete the baseline surveys (five 
weeks) before the intervention began. Parents who participated 
in the telephone survey may differ in important ways from the 
majority of parents who opted not to take the survey. The strength 
of physician recommendation was not assessed, and future studies 
should follow-up on how the strength of the recommendation 
impacts intention and receipt. Additionally, our outcomes of 
vaccination were based on self-report and not actual medical record 
review; it is possible that parents may have inaccurately reported 
their child’s vaccination history. Finally, there may be social 
desirability bias since the survey was conducted over the phone.

Conclusions

These findings suggest that a physician recommendation 
is critical for enhancing adolescent vaccination uptake and may 
serve to help ensure that those who intend to have their adolescent 
vaccinated actually do so, especially for Tdap, MCV4, and 
HPV. Further, providers should be informed that their active 

Table 6. Differences between parental attitudes and barriers scores

Theoretical constructs
Receipt of 

vaccine 
Mean (SD)

No receipt of 
vaccine 

Mean (SD)
p-value

Intend to 
vaccinate 
Mean (SD)

No intention to 
vaccinate 
Mean (SD)

p-value

Perceived Susceptibility (HBM) 3.0 (1.7) 1.0 (1.0)  < 0.001* 3.12 (1.7) 2.63 (1.7) 0.03*

Perceived Severity (HBM) 3.84 (0.5) 3.0 (1.0)  < 0.001* 3.89 (0.3) 3.70 (0.7) 0.02*

Perceived Benefits (HBM) 8.33 (1.73) 1.5 (2.1)  < 0.001* 8.48 (1.4) 7.74 (2.6) 0.02*

Perceived Barriers (HBM) 1.17 (1.0) 2.0 (1.0)  < 0.001* 1.14 (1.0) 1.28 (1.1) 0.31

Social Norms (TRA) 4.48 (1.9) 2.67 (2.1)  < 0.001* 4.44 (1.8) 4.42 (2.0) 0.94

Note: *Significant at α ≤ 0.05
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recommendation for adolescent vaccination and explanation 
about the vaccines’ effectiveness and safety is critical to parental 
acceptance. Understanding the correlates of vaccine uptake separate 
from intention to vaccinate is key to designing interventions that 
target both intentions to receive and ultimately receipt of vaccine. 
Future studies should investigate whether interventions targeting 
perceived susceptibility, severity, and benefits to adolescent 
vaccination increase vaccine uptake.

Materials and Methods

Study population
The study population consisted of a sample of parents of 

students enrolled in a middle- or high-school participating in a trial 
of a vaccination promotion intervention in one county in Georgia. 
Eleven schools participated. In 2010, the county population was 
54.2% African American and 92.2% urban; 23.4% of children 
12–17 y old were living in poverty.33 Eligibility criteria for the 
survey included (1) residing in the target county, (2) having 
adolescent(s) enrolled in a participating middle- or high-school, 
and (3) providing written consent to participate. Study protocols 
were reviewed and approved by the Emory Institutional Review 
Board (IRB) as well as the IRBs of collaborating institutions.

Data collection
Data for the present study were derived from telephone surveys 

administered to parents of students in our participating schools 
at baseline, prior to intervention implementation (November–
December 2011). A random sample of parents was taken from 
participating schools. In October 2011, packets were mailed or 
sent home from the schools to a sample of parents (or primary 
caretaker) of children enrolled in either participating middle- 
or high-schools in the study county. The packets included an 
invitation letter briefly describing the phone survey, a consent 
form, a contact information sheet, and an envelope to return 
the completed materials to the school. Interested parents were 
instructed to sign the consent form and complete the contact 
information sheet (which asked for phone number and best times 
to call to complete the survey) and send both back to school with 
their child. A reminder call was made to parents two weeks after 
the initial packets were mailed. All surveys were completed by 
Thanksgiving in order to be completed before the intervention 
was implemented in December 2011. A $20 Walmart gift card 
was offered as an incentive to parents. Telephone surveys were 
conducted by trained research assistants and were approximately 
25 min in duration. At baseline, 2552 survey invitation packets 
were mailed to parents/guardians of enrolled middle- and high-
school students soliciting their participation in a telephone 
survey. Of these, 198 signed consent forms were returned (return  
rate = 7.8%). Of the returned signed consent forms, 114 telephone 
surveys were conducted (response rate = 57.6%).

Survey instrument
The telephone survey was designed to investigate demographic, 

behavioral and psychosocial factors associated with parental 
acceptance of vaccination for their adolescent children. The Health 
Belief Model (HBM) was used to guide survey development, 
allowing assessment of the effects of psychosocial factors associated 

with vaccine acceptance among parents.34 HBM-guided questions 
were adapted from surveys with demonstrated reliability and 
validity among parents.35 The survey was designed to assess 
four major HBM components: (1) perceived susceptibility to 
disease; (2) perceived severity of disease; (3) perceived benefits of 
vaccination; and (4) perceived barriers to vaccination. The Theory 
of Reasoned Action (TRA) was also used to guide the parent survey 
development in order to assess the importance of social norms.36

Measures
Main outcome measures
The main outcomes of interest were parent-reported receipt, 

intention to have their adolescent vaccinated with the four 
recommended adolescent vaccines, and whether or not there had 
been a physician recommendation for vaccination. A separate 
question was asked for each vaccine. All were dichotomous 
variables (Yes/No). Receipt of vaccine was measured by asking 
“Has your child received the flu/Tdap/MCV4/HPV vaccine?” 
Intention to receive a vaccination was measured by asking: “Do 
you plan to have your child receive the Tdap/MCV4/HPV/flu 
vaccine?” Physician recommendation was measured by asking: 
“Did a doctor recommend that your child receive a flu/Tdap/
MCV4/HPV vaccine?”

Demographic information
Participants reported child’s gender (dichotomous), race 

(categorical), age (continuous), and insurance coverage 
(categorical).

Attitudes and beliefs toward influenza and influenza vaccination
Questions specific to: (1) perceived severity of infection for 

adolescents (1 item per vaccine), (2) perceived susceptibility of 
adolescent to infection (3 items for influenza and Tdap, 2 items 
for MCV4, and 1 for HPV), (3) perceived barriers to vaccination 
for adolescents (3 items per vaccine), (4) perceived benefits of 
vaccination for adolescents (4 items for influenza and 2 for Tdap, 
MCV4, and HPV), and (5) perceived social norms about getting 
adolescents vaccinated (2 items for influenza, Tdap, and HPV and 
1 item for MCV4) were asked of parents. Responses were either 
true (1) or false (0). A true/false option was used rather than a 
Likert-rating in an attempt to reduce possible confusion resulting 
from offering a more complex response range. Items were summed 
per construct, resulting in five separate attitude and belief scores.

Data analysis
First, questions assessing psychosocial constructs were 

combined into five separate scales scores. Table 2 shows how key 
constructs from the HBM and social norms from TRA map onto 
questions on the parent survey used to create scales. Descriptive 
statistics assessed the distribution of demographic, behavioral, and 
psychosocial variables relating to adolescent vaccination. Because 
of small sample size, Fisher’s exact test was performed to assess 
the association between physician recommendation for any of the 
four vaccines and receipt or intent to receive each of the vaccines. 
Chi-square tests were used to assess differences in psychosocial 
constructs among parents who received and did not receive the 
vaccines and among those who intended and did not intend to have 
their adolescent vaccinated. All analyses were conducted using 
SAS9.2. Given the nature of the data collection (via telephone 
survey), there were no missing data for all variables in the study.
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