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In this population-based survey undertaken in Sweden in 2007, we
investigated correlates of attitudes to human papillomavirus
(HPV) vaccination among parents of children aged 12-15 years.
We invited 16,000 parents of girls and 4,000 parents of boys, ran-
domly selected from the Swedish population. Response rates were
70 and 69%, respectively. Multinomial logistic regression models
were applied to investigate correlates of acceptability to HPV vac-
cination. Among studied parents, 76% were willing to vaccinate
their child if the vaccine is for free and 63% were willing to vacci-
nate even if the vaccine comes with a cost. Having heard of HPV
was associated with both willingness to vaccinate if the vaccine is
free (odds ratio [OR]: 1.42; 95% confidence interval [CI]: 1.21-
1.66) and willingness to vaccinate even if the vaccine is not free
(OR: 1.96; 95% CI: 1.75-2.20) compared with those who never
heard of HPV. Beliefs about vaccine safety and efficacy were also
strong correlates of willingness to vaccinate. Parents born outside
Europe and those with higher education were less willing to
vaccinate if the vaccine is not free. In conclusion, the willingness
to vaccinate was reasonably high and cost did not appear to be a
major barrier. Information about vaccine safety and efficacy is
important and parents need information about HPV and the HPV
vaccine.
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The important role of the common sexually transmitted human
paplllomavrrus (HPV) in the development of cervical cancer is
well known.' Prophylactic HPV vaccines for the preventron of
cervical cancer have now been developed. Both vaccines protect
against HPV Types 16 and 18 and one vaccine also protects
against condyloma acuminate (genital warts) caused by HPV
Types 6 and 11. In recently published Phase III data with a fol-
low-up of 3 years, the quadrivalent vaccine (Gardasil™, Merck &
Co., Inc.) showed 99% protection against HPV 16/18- associated
CIN 2/3 and adenocarcinoma in situ in HPV naive women who
received the complete vaccine regimen. The same vaccine also
showed 100% efficacy against genital warts.>* The other HPV 16/
18 L1 virus-like-particle candidate vaccine developed for the pre-
vention of persistent HPV infection Types 16 and 18 (Cervarix®,
GlaxoSmithKline Biologicals, Plc.) has shown 93.3% clinical efﬁ—
cacy against the combined 1ncrdence of HPV 16/18 related
CIN2+ after 15 months of follow-up.*

A large number of European countries as well as United States,
Australia and New Zealand have recommended including an HPV
vaccine in the school vaccination program for young adolescent
glrls often coupled with a catch-up program for older teenage
girls.”™'® The Swedish National Board of Health and Welfare in
November 2008 decided that girls aged 10-12 years should be
offered HPV vaccination for free starting in 2010, as part of the
school vaccination program ! Purchase of the vaccine for girls
aged 13-17 years is currently subsidized by around 50% by the
Swedish pharmaceutical reimbursement system.

Even though HPV vaccination is recommended, there are chal-
lenges in implementing it and increasing the vaccine’s uptake.
Cost, logistic issues and parental acceptance probably play a key
role in successful implementation of the new HPV vaccine. Previ-
ous studies in the United States, United Kingdom and the Nether-
lands have shown that HPV vaccine acceptance among parents
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was high prior to avarlablhty of the vaccine, even though HPV
awareness was fairly low.'>""® A recent study by the United States
Center for Disease Control and Prevention found that 25% of US
teenage girls had initiated vaccination 2 years after its introduction
but only a quarter of HPV vaccination recipients had completed
the 3-dose series.'” Some concerns that have been raised regarding
HPV vaccination of children in early puberty, in a study by Mar-
low et al.,'® were that the vaccine would increase sexual activity,
possible harmful side effects related to the vaccine unknown prior
to vaccine licensure and the potential high cost of the vaccine.

The present study was designed to examine Swedish parents’
perceptions and concerns about HPV vaccination, their willing-
ness to vaccinate their children against HPV when the vaccine is
free or not and correlates of acceptability of the new HPV
vaccine.

Material and methods
Study design and population

We performed a nationwide population-based survey in 2007
where parents of 20,000 children aged 12-15 years (16,000 girls
and 4,000 boys) were invited to participate in the study. In Swe-
den, every citizen has a unique personal identification number
(PIN), comprising information about sex and date of birth. These
numbers are stored in the centralized Swedish Population Regis-
ter, which has links between children and their parents/custody
holders and contains their current addresses. Parents/custody hold-
ers with children aged 12-15 years who were Swedish residents
were selected by random sampling from the Swedish Population
Register. Because parents of girls (but not parents of boys) are
planned to be followed in the future for other study objectives,
more participants in this group were recruited. For children with
both parents registered as custody holders, the invitation letter was
randomly addressed to either the mother or the father. Parents
were selected only once, even if they had more than one eligible
child. Participation was voluntary and by answering the question-
naire the parent automatically gave his or her consent to take part
in the study. The study was approved by the Ethical Review Board
at Karolinska Institutet, Stockholm, Sweden.

Data collection

Data collection was performed from January to May 2007. An
invitation letter introducing the study was mailed to the study
sample. The invitation letter also included an internet address to
the study’s web-based questionnaire and a unique username and
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password for each study subject to log on to the site. Three weeks
after the first invitation, a reminder letter together with a paper-
based questionnaire and a prestamped envelope was sent out to
those who had not responded to the first invitation. Besides the
web-based questionnaire, subjects had the option to fill out the
paper-based questionnaire and send it back to the study center.
Finally, about 3 weeks after the second reminder, a telephone con-
tact was made with the subjects who had not yet responded to the
questionnaire. Telephone interviews were conducted with those
willing to answer the questionnaire over the phone. Otherwise the
telephone contact was used as a reminder for the respondent to
answer the web- or paper-based questionnaire.

Answers through the web questionnaire were automatically
entered into a database. For telephone interviews, the interviewer
entered the answers via the web-based questionnaire. The content
of paper-based questionnaires was scanned into the database
through optical reading.

Through the questionnaire, we collected information on socio-
demographic variables, HPV and cervical cancer cancer/genital
warts awareness, knowledge about HPV vaccine and willingness
of parents to vaccinate their children. The entire study cohort was
also linked to a database at Statistics Sweden, containing informa-
tion on demographic and social characteristics. This enabled us to
gather background information also on nonresponders. These data
were deidentified before being sent to us.

Statistical analysis

Multiple multinomial logistic regression was used to examine
the relationship between acceptance toward HPV vaccination and
its correlates. Acceptance toward HPV vaccination was grouped
into 3 levels: (i) negative toward HPV vaccination or not knowing
whether they wanted to vaccinate or not (reference group), (ii)
positive to HPV vaccination but not stating that they were willing
to pay for the vaccine and (iii) positive to HPV vaccination and
willing to pay for the vaccine if there is a cost.

Correlates for acceptance toward HPV vaccination were
selected and retained in the model based on their potential associa-
tions with the outcome variable. Interaction terms between sex of
the child and each of the other correlates were also tested.

The odds ratios (ORs) with 95% confidence intervals (Cls) from
the regression analyses are presented together with p values for
each categorical effect in the model, based on the Wald
Chi-square statistic.

Results

Of the 16,000 parents of girls and 4,000 parents of boys, 11,187
(70%) and 2,759 (69%), respectively participated; hence, 13,946
parents took part in our study.

Social demographics

Table I presents the background characteristics of the study
sample and the corresponding response rates. Response rates were
lower among immigrants born outside the Nordic countries,
parents with lower education, those not gainfully employed and
parents not living with their child. Among those who participated
in the study, 42% answered the web-based questionnaire, 39%
answered the paper version and 18% were telephone interviewed
(data not shown). Mothers accounted for 58% of the participants.
The mean age of parents was 44 (SD = 5.8) years. Most parents
were born in Sweden (87%), 3% in another Nordic country, 4% in
another European country and 6% were born elsewhere. The
majority (~70%) of the participants lived in rural or small town
areas. Seventy-six percent were either married or had a partner,
38% had higher education than high school and 87% were gain-
fully employed. The mean number of children per household was
2.2 (SD = 1.1).

TABLE I - BACKGROUND CHARACTERISTICS OF THE STUDY SAMPLE
AND CORRESPONDING RESPONSE RATES

Frequency (%) Response
(N = 13,946) rate (%)

Gender of child

Female 11,187 (80.2) 73.0

Male 2,759 (19.8) 70.6
Gender of parent

Female 8,030 (57.6) 69.9

Male 5,916 (42.4) 69.0
Age (years)

<41 4,006 (28.7) 66.4

41-45 4,848 (34.8) 70.2

>45 5,092 (36.5) 72.1
Country of origin

Sweden 12,043 (86.5) 73.2

Other Nordic country 434 (3.1) 67.2

Other European country 594 (4.3) 55.3

Other country 851 (6.1) 48.2
Education

<High school 1,550 (11.1) 53.5

High school or equal 7,133 (51.3) 69.4

>High school 5,224 (37.6) 77.6
Employment

Gainfully employed 12,157 (87.4) 72.5

Not gainfully employed 1,750 (12.6) 55.7
Disposable family income (Euro/year)

Less than 12,500 (<1st quartile) 3,474 (25.0) 60.7

12,500-20,000 (2nd quartile) 3,476 (25.0) 69.4

20,000-37,500 (3rd quartile) 3,480 (25.0) 73.9

More than 37,500 (4th quartile) 3,477 (25.0) 77.9
Family situation

Married/cohabiting 10,616 (76.3) 72.5

Single 2,361 (17.0) 65.7

Single, not living with the child 930 (6.7) 55.8
Number of children

1 1,775 (12.8) 70.3

2 6,321 (45.5) 73.0

3 or more 4,875 (35.0) 69.2

No children in household 937 (6.7) 55.7
Living area

Large city 3,993 (28.6) 66.4
Rural

North 2,380 (17.1) 73.0

South 7,572 (54.3) 70.6

Perception and concerns about HPV vaccination

Seventy-six percent of the parents stated that they were willing
to vaccinate their child against HPV if the vaccine is free and 63%
were willing to vaccinate their child even if the vaccine is not
free. Three percent were unwilling to vaccinate and 20% did not
know whether to vaccinate their child or not; altogether 24% con-
stituted the reference group (Table II). Among those parents who
would consider HPV vaccination, more than half (53%) consid-
ered 15-17 years as a preferable age to vaccinate their child. Age
12—14 years was preferred by 35% of the parents and age 18 years
or older was preferred by 7% (Table II). More than 70% of parents
of boys thought it would be necessary to also vaccinate girls,
whereas 2% did not think so and 25% did not know. Of parents of
girls, 54% thought it would be necessary to vaccinate boys as
well, 41% did not know and 6% answered no. When asked if they
believed their child would be fully protected against condyloma or
cervical cancer after vaccination, only 14% and 6%, respectively,
of the parents of girls believed so.

We also investigated what concerns the parents may have about
the HPV vaccine (multiple alternatives could be chosen). The most
frequently mentioned concern (selected by more than 90% of the
parents) was whether the vaccine has any adverse effect. Second
and third most frequently mentioned concerns were protection of
the vaccine (almost 80%) and whether vaccination had to be
repeated (almost 70%). When asked whether any of these would
make them abstain from vaccinating their child, 75% of the parents
stated that adverse effects of the vaccine would (Table III).
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TABLE II - PERCEPTION OF HPV VACCINATION AMONG PARENTS

TABLE III - CONCERNS ABOUT HPV VACCINATION

Frequency Percent Frequency Percent

Acceptance of HPV vaccination Which concerns do you have about the
Not willing to vaccinate 446 35 HPV vaccine? (more than one
Do not know 2,857 20.4 alternative could be given,

Wi}lifng to vaccinate only if the vaccine 1,846 13.3 ?fzh 13,819_) ) al _ 10,967 04
is free the vaccine gives full protection , .
Willing to vaccinate even the vaccine 8,691 62.8 If the vaccine has any adverse effects 12,663 91.6

is not free If vaccination has to be repeated 9,514 68.9

At what age (in years) should vaccination Other 1,314 9.5
start? I do not have any concerns 289 2.1
0-11 540 5.0 Do not know 354 2.6
12-14 3,801 35.0 Which of those concerns would make
15-17 5,745 52.9 you abstain from vaccinating
>18 780 7.2 your child?

Do you believe your child will be fully If the vaccine does not fully protect 969 7.4
protected against condyloma after If the vaccine has adverse effects 9,785 74.7
HPYV vaccination? If vaccination has to be repeated 76 0.6
Yes 1,899 13.7 Other issues 473 3.6
No 4,376 31.7 Do not know 1,486 11.3
Do not know 7,546 54.6 None 317 2.4

Questions to parents of daughters
Do you believe your daughter will be

fully protected against cervical cancer willing to vaccinate if the vaccine is free (OR: 0.38; 95% CI:
after HPV vaccination? 0.30-0.48) as well as if the vaccine is not free (OR: 0.26; 95% CI:
Yes 679 6.1 podbe . e TOE
No 5.200 477 0.22-0.30). The corresponding ORs for those who did not know
Do not know 5:123 46.2 whether vaccines are safe or not were 0.57 (95% CI: 0.44-0.71)
Do you believe it is also necessary to and 0.41 (95% CI: 034—049), respectively (Table IV) The same
vaccinate boys? pattern was observed for those who did not believe or who did not
Yes 5,642 53.6 know whether vaccination was an effective method for prevention
No 606 5.8 of infectious diseases. Parents who believed their child had a boy-
Do not know 4277 40.6 friend/girlfriend were more willing to vaccinate whether the vac-
Qulgstlon to parents of sons cine is free or not. Those who believed their child had coition
0 you believe it also is necessary to . . . .
vaccinate girls? were more willing to vaccinate even if the vaccine is not free.
Yes 1,859 72.9 However, parents were less willing to vaccinate their child if they
No 63 25 had to pay for vaccination, both if they were worried that their
Do not know 629 24.7 child might have more partners or unprotected sex after vaccina-

Correlates of willingness to vaccinate and pay for
HPV vaccination

In the multinomial logistic regression analyses, the reference
category was unwilling/do not know whether to vaccinate the
child. Parents of girls were more willing to vaccinate their child
even if the vaccine is not free than those of boys (OR: 1.35; 95%
CI: 1.22-1.50) (Table IV). There was also a significant interaction
(p = 0.004) (data not shown) between sex of the child and that of
the parent, such that the difference in willingness to vaccinate
between mothers and fathers was more pronounced for daughters
than for sons. No other significant interaction was observed with
child’s sex. Respondents born outside Europe were less willing to
vaccinate their child compared with those born in Sweden (OR:
0.88; 95% CI: 0.69-1.12 for willing to vaccinate only if the vac-
cine is free, and OR: 0.77; 95% CI: 0.63-0.93 for willing to vacci-
nate even if the vaccine is not free). Having a higher education
was also associated with decreased vaccine acceptability. Parents
not gainfully employed were more acceptant toward vaccination
when vaccine is free than those gainfully employed (Table IV).

Prior awareness of HPV increased parents’ willingness to vacci-
nate. This was true for both being willing to vaccinate only if the
vaccine is free (OR: 1.42; 95% CI: 1.21-1.66) and being willing
to vaccinate even if the vaccine is not free (OR: 1.96; 95% CI:
1.75-2.20). To test whether having heard about HPV was a con-
founder with other variables, we also performed the analysis with-
out this variable. No differences were discerned (data not shown).

Parents who believed vaccination is not safe in general or who
stated that they were not sure were less willing to vaccinate their
children against HPV compared with those who believed vaccina-
tion is safe. Compared with parents who believed vaccines are
safe, those who believed vaccines are not safe were much less

tion (OR: 0.86; 95% CI: 0.74-0.99) or did not know whether this
would be the case (OR: 0.54; 95% CI: 0.49-0.60).

Discussion

To better understand how HPV vaccination may be imple-
mented in Sweden, we wanted to investigate parental attitudes
toward HPV vaccination. Since the HPV vaccine was not included
in the national vaccination program in Sweden when this study
was conducted, we wanted to explore not only the willingness to
vaccinate but also the willingness to pay for the vaccine. In this
to-date largest population-based study of parents, we found that
acceptability to teenage vaccination against HPV was reasonably
high (76%). This is in line with existing literature where
most studies observed a vaccine acceptability between 66 and
88%.'37131820 Even when vaccination against HPV comes with a
cost, up to 63% of the parents are willing to vaccinate their child.

HPV awareness has previously been reported as a predictor for
acceptance but the majority of studies did not investigate or find
2122 . -
any association. Our finding confirmed prior HPV awareness
as a positive correlate of HPV vaccine acceptability.

We studied parents of both girls and boys because we wanted to
investigate potential differences in attitudes of the parents regard-
ing sex of the child. Overall, the difference was very small. The
one factor where we found a significant difference in relation to
sex of the child was willingness to vaccinate even if the vaccine is
not free. Parents who were sampled because they had a daughter
were more willing to vaccinate even the vaccine is not free than
parents who were sampled because they had a boy.

Because of the cross-sectional nature of our study, we do not
know if parents with positive attitudes toward HPV vaccination
will actually vaccinate their children in the future. As of March
2009, the HPV vaccination uptake in Sweden was around 13%
among girls aged 13-18 years. This is also the age group where
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TABLE 1V - MULTINOMIAL LOGISTIC REGRESSION ANALYSIS OF WILLINGNESS TO VACCINATE WITH NOT WILLING TO VACCINATE/DON’T KNOW AS
THE REFERENCE CATEGORY

Number of subjects s vaceine i ree S the saccine o not fee. »
in analysis
n (%) OR (95% CI) n (%) OR (95% CI)
Gender of child
Male 2,668 418 (15.7) 1 1,517 (56.9) 1 <0.0001
Female 1,0916 1,386 (12.7)  0.98 (0.85-1.13) 7,046 (64.5)  1.35(1.22-1.50)
Gender of parent
Male 5,784 718 (12.4) 1 3,684 (63.7) 1 0.13
Female 7,800 1,086 (13.9)  0.94 (0.83-1.07) 4,879 (62.6)  0.91 (0.83—1.00)
Age (years)
<41 3,890 605 (15.6) 1 2,408 (61.9) 1 0.002
41-45 4,739 642 (13.5)  0.87 (0.75-1.01) 2,941 (62.1) 091 (0.81-1.01)
>45 4,955 557 (11.2)  0.78 (0.66-0.91) 3,214 (64.9)  0.98 (0.87-1.10)
Country of origin
Sweden 11,815 1,544 (13.1) 1 7,631 (64.6) 1 0.15
Other Nordic country 421 55(13.1)  0.96 (0.68-1.36) 271 (64.4)  0.98 (0.76-1.26)
Other European country 561 74 (13.2)  0.83 (0.62-1.11) 296 (52.8)  0.86 (0.69-1.06)
Other country 787 131 (14.1)  0.88 (0.69-1.12) 365 (46.4)  0.77 (0.63-0.93)
Education
<High school 1,496 245 (16.4) 1 901 (60.2) 1 <0.0001
High school or equal 6,961 972 (14.0)  0.75(0.62-0.91) 4,365 (62.7)  0.79 (0.68-0.92)
>High school 5,127 587 (11.4)  0.59 (0.48-0.73) 3,297 (64.3)  0.61 (0.52-0.71)
Employment
Gainfully employed 11,912 1,503 (12.6) 1 7,603 (63.8) 1 0.009
Not gainfully employed 1,672 301 (18.0)  1.31 (1.09-1.56) 960 (57.4)  1.06 (0.92-1.23)
Disposable family income (Euro/year)
Less than 12,500 (< Ist quartile) 3,359 558 (16.6) 1 2,009 (59.8) 1 <0.0001
12,500-20,000 (2nd quartile) 3,378 521 (15.4) 1.03(0.84-1.26) 2,012(59.6) 1.06 (0.91-1.24)
20,000-37,500 (3rd quartile) 3,425 416 (12.1)  0.83 (0.66-1.04) 2,182 (63.7)  1.12(0.95-1.33)
More than 37,500 (4th quartile) 3,422 309 (9.0) 0.71 (0.56-0.91) 2,360 (69.0)  1.32 (1.11-1.58)
Family situation
Married/cohabiting 10,389 1,276 (12.3) 1 6,578 (63.3) 1 0.0004
Single 2,299 409 (17.8)  1.55(1.26-1.91) 1,416 (61.6) 1.31 (1.11-1.54)
Single, not living with the child 896 119 (13.4)  0.70 (0.34-1.48) 569 (63.5)  0.89 (0.52-1.52)
Number of children
1 1,733 219 (12.6) 1 1,141 (65.8) 1 <0.0001
2 6,195 759 (12.2)  0.98 (0.81-1.20) 3,966 (64.0)  0.81 (0.70-0.94)
3 or more 4751 703 (14.8)  1.21(0.99-1.49) 2,880 (60.6)  0.78 (0.67-0.90)
No children in household 905 123 (13.6)  1.57 (0.75-3.29) 576 (63.6)  1.17 (0.69-1.99)
Living area
Large city 3,860 500 (13.0) 1 2410(624) 1 0.031
Rural, north 2,331 351 (15.1)  1.07 (0.89-1.28) 1,421 (61.0)  0.96 (0.84-1.10)
Rural, south 7,393 953 (12.9) 0.97 (0.84-1.11) 4,732 (64.0)  1.06 (0.96-1.18)
Have heard about HPV
No 3,226 362 (11.2) 1 2,366 (73.3) 1 <0.0001
Yes 10,358 1,442 (13.9) 142 (1.21-1.66) 6,197 (59.8)  1.96 (1.75-2.20)
Believes vaccines are safe
Yes 11,771 1,559 (13.2) 1 7,907 (67.2) 1 <0.0001
No 862 106 (12.3)  0.38 (0.30-0.48) 296 (34.3)  0.26 (0.22-0.30)
Don’t know 951 139 (14.6)  0.57 (0.44-0.71) 360 (37.9)  0.41 (0.34-0.49)
Believes vaccines are efficient
Yes 12,316 1,627 (13.2) 1 8,117 (65.9) 1 <0.0001
No 192 19 (9.9) 0.39 (0.23-0.64) 43 (22.4)  0.24 (0.17-0.36)
Don’t know 1,076 158 (14.7)  0.67 (0.53-0.84) 403 (37.5)  0.49(0.41-0.59)
Believes child has had girl
friend/boy friend
No 8,565 1,113 (13.0) 1 5288 (61.7) 1 <0.0001
Yes 4,227 562 (13.3)  1.19(1.02-1.42) 2,853 (67.5) 1.30(1.16-1.47)
Don’t know 792 129 (16.3)  1.15(0.89-1.48) 422 (53.3)  0.86 (0.71-1.04)
Believes child has had coition
No 10,921 1,438 (13.2) 1 6,842 (62.6) 1 0.10
Yes 1,605 219 (13.6) 1.18(0.94-1.48) 1,113(69.3)  1.22(1.03-1.46)
Don’t know 1,058 147 (13.9)  0.89 (0.70-1.13) 608 (57.5)  0.91 (0.76-1.09)
Worried child will have more
partners/unprotected sex
No 9,343 1162 (12.4) 1 6,271 (67.1) 1 <0.0001
Yes 1,428 206 (14.4)  0.95(0.78-1.15) 858 (60.1)  0.86 (0.74-0.99)
Don’t know 2,813 436 (15.5) 0.80(0.70-0.92) 1,434 (51.0)  0.54 (0.49-0.60)

subsidies are given for the cost of vaccination. Outside this age
group the vaccination uptake is very small. Even though a high
proportion of parents said they were willing to vaccinate even if
the vaccine is not free, the relatively high cost of HPV vaccination
could still influence the vaccine uptake in Sweden. The cost bur-

den is even higher in households with several children in the age
range recommended for vaccination. Sweden has a tradition of
high vaccine uptake in the national vaccination program, and
because the national vaccination program offers free vaccinations,
parents might expect the HPV vaccine to be free as well. Besides
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cost, another difficulty could be that since the recommendation to
vaccinate 10- to 12-year-old girls is fairly new, parents and health
care providers are still unaware about the vaccine.

A study by Rosenthal er al.* indicates that mothers who had
been counseled by a physician had more positive attitudes toward
the vaccination and to vaccinate their daughters prior to the sexual
debut. Attitudes among health care providers are also important
for successful HPV vaccine implementation.*2% Similar studies
on Swedish health care providers have not been carried out and
therefore we do not know the level of their HPV or HPV vaccine
knowledge. However, future research on health care providers’
attitudes toward the vaccine could improve the interplay between
health care providers and patients. When we asked parents if they
think their child would be fully protected against condyloma or
cervical cancer after HPV vaccination, up to 55% and 46%,
respectively did not know. Therefore information from health care
providers could be important for successful vaccine uptake.

More than half of the parents considered the preferable age for
vaccinating their child to be 15-17 years. This is higher than in
most other studies, where preferred age usually was between 10
and 14 years among the majority of parents.'>'*?” It could be that
Swedish parents do not understand the importance of vaccination
prior to sexual debut. It is likely that parents will be more willing
to vaccinate their young daughters when the vaccine becomes part
of the national vaccination program in year 2010, because parents
will probably be less likely to opt out of a government policy.
Another possible reason for this age preference could be that
parents might think that their children become sexually active later
than they actually do.

Another important correlate of parents’ willingness to vaccinate
their child against HPV was their attitude toward vaccination in
general. Parents who believed vaccination to be a safe and effec-
tive way to prevent diseases were more willing to vaccinate their
children against HPV. This has also been observed in several other
published studies. '35

The willingness to vaccinate also showed some important
exceptions. We observed a significantly lower interest to vaccinate

among immigrants born outside the Nordic countries. Findings
similar to ours have been reported as well as findings where eth-
nicit}l was not a predictive factor for attitudes to HPV vaccina-
tion."*?** However, our data suggest that parents born outside
the Nordic countries might be a target group for more information
about human papillomavirus and HPV vaccination. Educational
level also seems to be an important factor for the willingness to
vaccinate. Parents with higher education re})orted less willingness
which is consistent with previous studies.’®3' It was noted in a
study from the United States that unvaccinated children tend to
come from families where mothers have a college degree and the
household income was high.*>

The response rate of this study was ~70% which might impact
the generalizability of the findings. However, when comparing
social and demographic characteristics between respondents and
nonrespondents, the differences were rather small (Table I). Our
study is currently the largest investigation with regard to parental
attitudes and acceptance of the HPV vaccine. It has an important
advantage of being based on a nationwide sample, representative
of the entire Swedish population of parents of children aged 12—15
years. The majority of studies on parental attitudes to-date have
been relatively small, often concentrated to a limited geographical
area and in general only have a maternal as opposed to both mater-
nal and paternal focus.

In conclusion, this study indicates a reasonably high acceptance
of HPV vaccination among parents in Sweden and cost did not
appear to be a major barrier. The study also suggests that informa-
tion on HPV, general vaccine safety and effectiveness are impor-
tant to maintain and increase the acceptance of the HPV vaccine,
something that might be critical for a successful implementation
of the HPV vaccination program.

Acknowledgements

The authors thank Pouran Almstedt for data management.
They also thank Amy Levél and Gunilla Sonnebring for language
revision.

References

1.  Walboomers JM, Jacobs MV, Manos MM, Bosch FX, Kummer JA,
Shah KV, Snijders PJ, Peto J, Meijer CJ, Munoz N. Human papillo-
mavirus is a necessary cause of invasive cervical cancer worldwide.
J Pathol 1999;189:12-9.

2. Ault KA. Effect of prophylactic human papillomavirus L1 virus-like-
particle vaccine on risk of cervical intraepithelial neoplasia grade 2,
grade 3, and adenocarcinoma in situ: a combined analysis of four
randomised clinical trials. Lancet 2007;369:1861-8.

3. Garland SM, Hernandez-Avila M, Wheeler CM, Perez G, Harper
DM, Leodolter S, Tang GW, Ferris DG, Steben M, Bryan J,
Taddeo FJ, Railkar R, et al. Quadrivalent vaccine against human
papillomavirus to prevent anogenital diseases. N Engl J Med
2007;356:1928-43.

4. Paavonen J, Jenkins D, Bosch FX, Naud P, Salmeron J, Wheeler CM,
Chow SN, Apter DL, Kitchener HC, Castellsague X, de Carvalho NS,
Skinner SR, et al. Efficacy of a prophylactic adjuvanted bivalent L1
virus-like-particle vaccine against infection with human papillomavi-
rus types 16 and 18 in young women: an interim analysis of a phase
11T double-blind, randomised controlled trial. Lancet 2007;369:2161—
70.

5. Markowitz LE, Dunne EF, Saraiya M, Lawson HW, Chesson H,
Unger ER; Centers for Disease Control and Prevention (CDC); Advi-
sory Committee on Immunization Practices (ACIP). Quadrivalent
human papillomavirus vaccine: recommendations of the Advisory
Committee on Immunization Practices (ACIP). MMWR Recomm
Rep 2007;56(RR-2):1-26.

6. The Norwegian Institute of Public Health. Recommendations. Avail-
able at: http://www.thi.no/eway/default.aspx?pid=233&trg=MainLeft_
5565&MainArea_5661=5565:0:15,1223:1:0:0:::0:0&MainLeft_5565=
5544:72032::1:5569:4:::0:0. Accessed October, 2008.

7. Ministere de la Santé de la Jeunesse de sports et de la Via associative,
France. Nouvelles recommendations. Available at: http://www.sante-
jeunesse-sports.gouv.fr/dossiers/sante/vaccinations-vaccins-politique-
vaccinale/calendrier-vaccinal-2008/calendrier-vaccinal-detaille-2008.
html?var_recherche=vaccination, Accessed September, 2008.

8. Australian Government. Department of Health and Ageing.
Announcement for the Human papillomavirus (HPV) vaccination
program. Available at: http://www.health.gov.au/internet/immunise/
publishing.nsf/Content/hpv-vac-prog. Accessed August, 2006.

9.  Ministry of Health in New Zealand. Information on HPV Immunisation
Programme—the facts. Available at: http://www.moh.govt.nz/moh.nsf/
indexmh/hpv-immunisation-programme-facts-4aug08. Accessed August
2008.

10. National Board of Health, Denmark. Available at: http://www.sst.dk/
Nyheder/Seneste_nyheder/HPV_vaccination_september2008.aspx?lang
=da. Accessed September, 2008.

11. The Swedish National Board of Health and Welfare, Sweden Recom-
mendations. Available at: http://www.socialstyrelsen.se/Publicerat/
2008/10201/2008-130-12.htm. Accessed November 2008.

12. Zimet GD, Perkins SM, Sturm LA, Bair RM, Juliar BE, Mays RM.
Predictors of STI vaccine acceptability among parents and their
adolescent children. J Adolesc Health 2005;37:179-86.

13. Brabin L, Roberts SA, Farzaneh F, Kitchener HC. Future acceptance
of adolescent human papillomavirus vaccination: a survey of parental
attitudes. Vaccine 2006;24:3087-94.

14. Lenselink CH, Gerrits MM, Melchers WJ, Massuger LF, van Hamont
D, Bekkers RL. Parental acceptance of human papillomavirus
vaccines. Eur J Obstet Gynecol Reprod Biol 2008;137:103-7.

15. Lazcano-Ponce E, Rivera L, Arillo-Santillan E, Salmeron J, Hernan-
dez-Avila M, Munoz N. Acceptability of a human papillomavirus
(HPV) trial vaccine among mothers of adolescents in Cuernavaca,
Mexico. Arch Med Res 2001;32:243-7.

16. Bair RM, Mays RM, Sturm LA, Zimet GD. Acceptability of the
human papillomavirus vaccine among Latina mothers. J Pediatr
Adolesc Gynecol 2008;21:329-34.

17. Centers for Disease Control and Prevention (CDC). Vaccination cov-
erage among adolescents aged 13—17 years — United States, 2007.
MMWR Morb Mortal Wkly Rep 2008;57:1100-03.

18. Marlow LA, Waller J, Wardle J. Parental attitudes to pre-pubertal
HPV vaccination. Vaccine 2007;25:1945-52.



19.

20.

21.

22.

23.

24.

DAHLSTROM ET AL.

Walsh CD, Gera A, Shah M, Sharma A, Powell JE, Wilson S. Public
knowledge and attitudes towards human papilloma virus (HPV) vacci-
nation. BMC Public Health 2008;8:368.

Slomovitz BM, Sun CC, Frumovitz M, Soliman PT, Schmeler
KM, Pearson HC, Berenson A, Ramirez PT, Lu KH, Bodurka DC.
Are women ready for the HPV vaccine? Gynecol Oncol 2006;
103:151-4.

Kahn JA, Rosenthal SL, Hamann T, Bernstein DI. Attitudes about
human papillomavirus vaccine in young women. Int J STD AIDS
2003;14:300-6.

Dempsey AF, Zimet GD, Davis RL, Koutsky L. Factors that are asso-
ciated with parental acceptance of human papillomavirus vaccines: a
randomized intervention study of written information about HPV.
Pediatrics 2006;117:1486-93.

Rosenthal SL, Rupp R, Zimet GD, Meza HM, Loza ML, Short MB,
Succop PA. Uptake of HPV vaccine: demographics, sexual history
and values, parenting style, and vaccine attitudes. J Adolesc Health
2008;43:239-45.

Zimet GD, Liddon N, Rosenthal SL, Lazcano-Ponce E, Allen B.
Chapter 24: psychosocial aspects of vaccine acceptability. Vaccine
2006;24(Suppl 3):S201-9.

25.

26.

27.

28.

29.
30.
31.
32.

Kahn JA, Zimet GD, Bernstein DI, Riedesel JM, Lan D, Huang B,
Rosenthal SL. Pediatricians’ intention to administer human papillo-
mavirus vaccine: the role of practice characteristics, knowledge, and
attitudes. J Adolesc Health 2005;37:502-10.

Riedesel JM, Rosenthal SL, Zimet GD, Bernstein DI, Huang B, Lan
D, Kahn JA. Attitudes about human papillomavirus vaccine among
family physicians. J Pediatr Adolesc Gynecol 2005;18:391-8.
Constantine NA, Jerman P. Acceptance of human papillomavirus vac-
cination among Californian parents of daughters: a representative
statewide analysis. J Adolesc Health 2007;40:108-15.

Davis K, Dickman ED, Ferris D, Dias JK. Human papillomavirus vac-
cine acceptability among parents of 10- to 15-year-old adolescents.
J Low Genit Tract Dis 2004;8:188-94.

Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: a
theory-informed, systematic review. Prev Med 2007;45:107-14.
Marlow LA, Waller J, Wardle J. Public awareness that HPV is a risk
factor for cervical cancer. Br J Cancer 2007;97:691-4.

Marlow LA, Waller J, Wardle J. Trust and experience as predictors of
HPV vaccine acceptance. Hum Vaccin 2007;3:171-5.

Smith PJ, Chu SY, Barker LE. Children who have received no vaccines:
who are they and where do they live? Pediatrics 2004;114:187-95.



