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MPHP Objective. We evaluated the association between parents’ beliefs about vac-
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Methods. We used data from 11,206 parents of children aged 24-35 months
at the time of the 2009 National Immunization Survey interview and determined
their vaccination status at aged 24 months. Data included parents’ reports of
delay and/or refusal of vaccine doses, psychosocial factors suggested by the
Health Belief Model, and provider-reported up-to-date vaccination status.

Results. In 2009, approximately 60.2% of parents with children aged 24-35
months neither delayed nor refused vaccines, 25.8% only delayed, 8.2% only
refused, and 5.8% both delayed and refused vaccines. Compared with parents
who neither delayed nor refused vaccines, parents who delayed and refused
vaccines were significantly less likely to believe that vaccines are necessary

to protect the health of children (70.1% vs. 96.2%), that their child might get
a disease if they aren’t vaccinated (71.0% vs. 90.0%), and that vaccines are
safe (50.4% vs. 84.9%). Children of parents who delayed and refused also

had significantly lower vaccination coverage for nine of the 10 recommended
childhood vaccines including diphtheria-tetanus-acellular pertussis (65.3% vs.
85.2%), polio (76.9% vs. 93.8%), and measles-mumps-rubella (68.4% vs. 92.5%).
After adjusting for sociodemographic differences, we found that parents who
were less likely to agree that vaccines are necessary to protect the health of
children, to believe that their child might get a disease if they aren't vacci-
nated, or to believe that vaccines are safe had significantly lower coverage for
all 10 childhood vaccines.

Conclusions. Parents who delayed and refused vaccine doses were more likely
to have vaccine safety concerns and perceive fewer benefits associated with
vaccines. Guidelines published by the American Academy of Pediatrics may
assist providers in responding to parents who may delay or refuse vaccines.
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From the early 1940s to 1952, annual incidence rates
of polio surged'? and the American public became ter-
rified® by outbreaks that occurred in urban and rural
areas throughout the U.S." In April 1954, a nationwide
mass vaccination campaign was launched, and the inci-
dence rate of polio decreased quickly and dramatically.'
Scientists believed that their credibility and the weight
of the scientific evidence that demonstrated the safety
and efficacy of the Salk vaccine would be sufficient to
convince hesitant parents, who had concerns about
vaccine safety or efficacy, to vaccinate their children.*?
Yet, parents’ concerns about the vaccine persisted and
many refrained from vaccinating their children.*'* The
resurgence of more polio epidemics in 1958' taught
public health workers that development of safe and
effective vaccines alone was not sufficient to prevent
epidemics. Rather, they realized that efforts to prevent
epidemics would be more effective if they understood
the reasons why parents failed to vaccinate their chil-
dren and knew how to more effectively persuade them
to vaccinate their children.!

In response, Irwin Rosenstock, Mayhew Derryberry,
and Barbara Carriger of the U.S. Public Health Service
conducted a systematic review of the existing literature
to learn why parents failed to vaccinate their chil-
dren with the Salk polio vaccine. Their findings were
published in Public Health Reports'' and showed that
there were four psychosocial domains that influenced
parents’ decisions to vaccinate their children: (1)
susceptibility—parents’ assessment of their child’s risk
of getting polio; (2) seriousness—their assessment of
whether polio was a sufficient health concern to warrant
vaccination; (3) efficacy and safety—their assessment of
whether vaccinating their child can reduce the chance
of their child’s getting polio, and whether the vaccine
is safe; and (4) social pressures and convenience—the
concerns and influences that facilitated or discouraged
their decision to get their child vaccinated.

These factors soon became the basis for the cel-
ebrated Health Belief Model that has been used
throughout public health to explain why people adopt
behaviors that lead to healthy lives.'*" Insofar as one
of the first applications of the Health Belief Model was
to learn about barriers to polio vaccination coverage
in the 1950s, we return to considering how this model
might elucidate the barriers to increasing current vac-
cination coverage.

Today, 60 years after the end of the polio epidem-
ics in the U.S., incidence rates of vaccine-preventable
diseases (VPDs) in the U.S. have declined to all-time
lows.?” However, some parents continue to have con-
cerns about administering all recommended vaccines
to their children. Today, parents’ vaccine hesitancy may

have been increased by celebrities’ public airing of their
own concerns about vaccines?# and a vocal and active
anti-vaccine movement?** that has encouraged parents
to refuse immunizations for their children.?® Also, as
the number of recommended vaccines has increased,
alternative vaccination schedules***” have been pro-
posed, based on the assumption that spreading out
vaccine administration over time and advising fewer
injections at each visit would somehow result in fewer
adverse events and, therefore, be safer. Unfortunately,
parents’ decisions to delay or refuse vaccines have been
shown to be associated with increased risk of VPDs for
both individuals and communities.?**

This article describes methods based on the Health
Belief Model for evaluating the association between
parents’ beliefs about vaccines, their decision to delay
or refuse vaccines for their children, vaccination cover-
age, and reasons given for their decision to delay or
refuse vaccination.

METHODS

The National Immunization Survey

Data are collected in the National Immunization Survey
(NIS) in two phases: a telephone survey to identify
households that have children aged 19-35 months,
followed by a survey mailed to those children’s vacci-
nation providers. Of the 17,313 children aged 19-35
months sampled by the NIS in 2009, we analyzed data
on a subsample of 11,206 children who were aged
24-35 months and who had adequate provider data
returned from the mail survey.

In 2009, 99.4% of respondents interviewed in the
NIS telephone survey were either parents or grandpar-
ents and were determined to be the most knowledge-
able person in the household about the vaccination
status of the age-eligible children in the household.
In 2009, the response rate of the telephone portion
of the NIS was 64.0%, and among sampled children
aged 19-35 months with a completed NIS telephone
interview, 69.0% had an adequate provider-reported
vaccination history returned from the mail that could
be used to evaluate vaccination status. Smith et al.*
provide a detailed description of the statistical meth-
ods used by the NIS, which has been approved by the
Centers for Disease Control and Prevention (CDC)
Institutional Review Board. All of the questions asked
in the NIS are available for review.*

Ascertainment of parental delay or

refusal of recommended vaccine doses

In the 2009 NIS, parents were asked a question about
whether they ever decided to delay a vaccine dose for
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their children, and then asked another question about
whether they ever decided to not get or refuse the
administration of a dose. We categorized parents into
one of four possible delay/refusal categories depend-
ing on whether they reported (1) neither delaying nor
refusing, (2) delaying but not refusing, (3) refusing
and not delaying, or (4) delaying and refusing. In this
article, we refer to parents who delayed but did not
refuse as parents who “only delayed,” and parents who
refused but did not delay as parents who “only refused.”
Parents who reported delaying or refusing vaccines
and could remember the name of the vaccines that
were delayed/refused were asked questions about the
reasons why they delayed or refused those vaccines.

Assessment of parents’ beliefs about vaccines

To assess parents’ beliefs about vaccines, we used cur-
rent data from the 2009 NIS to correlate parents’ report
of delay/refusal with the four psychosocial domains
that index the Health Belief Model. To measure those
domains, parents were read 11 statements to provide
a verbatim response whether on a scale of zero to 10,
where zero meant strongly disagree and 10 meant
strongly agree, they agreed or disagreed with the state-
ments. In our analysis, we assumed that respondents
who provided a verbatim response of =7 were more
likely to agree with the statements than those who gave
aresponse of =6. For convenience, we refer to parents
who provided a verbatim response of =7 as parents who
agreed. Table 1 lists the statements that correspond to
each of the four psychosocial domains.

Evaluation of vaccination status

For each sampled child, we evaluated vaccination
status as of their 24-month birthday and refer to this
as vaccination status at aged 24 months hereafter.
Provider-reported vaccination histories from the mail
survey portion of the NIS were used to determine
vaccination status. The CDC goal is for children to be
up-to-date (UTD) on all vaccines recommended for
routine administration by aged 2 years.

Because we focused on vaccination coverage at
aged 24 months, all of our analyses are restricted to
children sampled by the NIS who were aged 24-35
months. Sampled children were defined as UTD on
individual vaccines if their provider-reported vaccina-
tion history indicated they were administered =4 doses
of diphtheria-tetanus-acellular pertussis (DTaP) or
diphtheria-tetanus-pertussis (DTP) vaccine, =3 doses
of polio vaccine, =1 dose of measlessmumps-rubella
(MMR) vaccine, =3 doses of Haemophilus influenzae type
b (Hib) vaccine, =3 doses of hepatitis B (Hep B) vac-
cine, =1 dose of varicella (VAR) vaccine, =4 doses of

heptavalent pneumococcal conjugate (PCV7) vaccine;
and =2 doses of hepatitis A (Hep A) vaccine. Children
were determined to be UTD for the rotavirus vaccine if
they had received either =2 doses of Rotarix® (Glaxo-
SmithKline, Middlesex, United Kingdom) or =3 doses
of any combination of Rotarix® or RotaTeq® (Merck &
Co., Inc., Whitehouse Station, New Jersey). In 2009,
sampled children aged =24 months were considered
to be UTD if they were administered =3 doses of the
seasonal influenza vaccine.

Also, we defined a child to be 4:3:1:3:3:1:4 UTD by
24 months if they had been administered the 19 doses
that are required to be UTD on DTaP, polio, MMR, Hib,
Hep B, VAR, and PCV7 vaccines by aged 24 months. To
evaluate how parents’ delay/refusal affected the degree
to which their children were undervaccinated, we pro-
vide estimates of the average number of doses missed
of the 19 doses that are required, among children
who are not 4:3:1:3:3:1:4 UTD by 24 months. In this
article, “vaccination coverage” refers to the estimated
percentage of children who are UTD.

Statistical methods

All of our estimates were computed using the survey
library* of the R statistical software package,™ which
allowed us to account for the NIS sampling weights,
sampling design of the NIS, independence of sampling
from year to year, and clustering of age-eligible children
within households. The subsample of children aged
24-35 months was defined as a “domain of study” and
analyzed using special statistical methods designed for
complex surveys.* All of our analyses pertain to the sub-
sample of 11,206 children aged 24-35 months among
the 17,313 children aged 19-35 months sampled by
the NIS in 2009. Estimated percentages are reported
along with their 95% confidence intervals (CIs), and
differences in estimated percentages were considered
to be statistically significant if a t-test used to compare
estimates showed p<<0.05.

RESULTS

In 2009, 60.2% (95% CI =1.6%) of parents neither
delayed nor refused a dose of any recommended
vaccine, 25.8% (95% CI *1.4%) only delayed one
or more recommended vaccine doses, 8.2% (95% CI
+0.9%) only refused one or more recommended vac-
cine doses, and 5.8% (95% CI £0.7%) both delayed
and refused recommended vaccine doses (Table 1).
Among children who were not 4:3:1:3:3:1:4 UTD by
aged 24 months, the average number of missed doses
was 7.7 (£1.1) among children whose parents neither
delayed nor refused, 6.3 (*£0.8) among children whose
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parents only delayed, 10.6 (*1.9) among children
whose parents only refused, and 9.7 (*1.4) among
children whose parents had both delayed and refused
at least one dose of vaccine.

The Health Belief Model and evaluation of the
association between delay or refusal and parents’
beliefs and attitudes about vaccines

Generally, the consecutive ordering of parental delay/
refusal—starting from parents who neither delayed nor
refused vaccines, then to parents who only delayed,
then to those who only refused, and finally to parents
who both delayed and refused—defined a continuum
that was associated with increasing vaccine hesitancy
(Table 1). For example, with respect to influences
that discourage parents from having their child vac-
cinated, compared with parents who neither delayed
nor refused vaccines, parents who only delayed were
significantly less likely to agree with the statement,
“vaccines are safe” (78.4% vs. 84.9%, p<<0.05). Fur-
ther, compared with parents who only delayed, par-
ents who only refused were significantly less likely to
agree (63.3% vs. 78.4%, p<<0.05), and compared with
parents who only refused, parents who delayed and
refused were significantly less likely to agree (50.4%
vs. 63.3%, p<0.05). We observed a similarly progres-
sive continuum associated with increasing vaccine
hesitancy that was statistically significant in all four of
the psychosocial domains of the Health Belief Model
and in nine of the 11 questions asked to parents to
gauge their attitudes about vaccines.

Moreover, compared with parents who neither
delayed nor refused vaccines, parents who delayed and
refused vaccines were significantly less likely to believe
that vaccines are necessary to protect the health of
children (70.1% vs. 96.2%, p<<0.05); that their child
might get a disease if they aren’t vaccinated (71.0% vs.
90.0%, p<<0.05); and that vaccines do a good job of
preventing the diseases they are intended to prevent
(77.8% vs. 94.3%, p<<0.05).

Compared with parents who neither delayed nor
refused vaccines, parents who delayed and refused
vaccines were significantly more likely to believe that
if they vaccinated their child, he/she might have seri-
ous side effects (63.1% vs. 30.9%, p<<0.05); that too
many vaccines can overwhelm a child’s immune system
(48.6% vs. 28.3%, p<<0.05); that children receive too
many vaccines (58.6% vs. 29.1%, p<<0.05); and that
vaccination should be delayed if a child has a minor
illness (81.8% vs. 61.6%, p<<0.05).

Also, compared with parents who neither delayed
nor refused vaccines, parents who delayed and refused
vaccines were significantly less likely to believe that they

had a good relationship with their child’s health-care
provider (88.5% vs. 94.2%, $<<0.05) and that medical
professionals in charge of vaccinations have their child’s
best interest at heart (76.9% vs. 95.0%, p<<0.05).

Compared with parents who neither delayed nor
refused, those who only delayed, and those who only
refused, we found that parents who refused and delayed
vaccines were significantly more likely to report that
their decision to vaccinate their children was influ-
enced by a doctor or nurse (54.0% vs. 46.5%, 48.7%,
and 47.1%, respectively, p<<0.05), but we do not know
whether that influence was for the better or worse.
Finally, compared with parents who neither refused
nor delayed vaccines and parents who only delayed
vaccines, parents who only refused and parents who
refused and delayed were significantly more likely to
report that their decision to vaccinate was influenced
by a practitioner of complementary or alternative medi-
cine, such as a homeopath or a naturopath (0.7% and
1.7% vs. 3.8% and 5.4%, respectively, p<<0.05).

The association between delay or refusal, parents’
beliefs, and vaccination coverage

Generally, the same consecutive ordering of parental
delay/refusal starting from parents who neither delayed
nor refused vaccines, to parents who only delayed,
to those who only refused, and then to parents who
both delayed and refused defined a continuum that
also was associated with decreasing vaccination cover-
age (Table 2). Among children aged 24-35 months
in 2009, compared with the vaccination coverage of
children whose parents only refused, estimated vac-
cination coverage was significantly lower for nine of
the 10 recommended vaccines, the exception being
the recently introduced rotavirus vaccine, for children
whose parents both refused and delayed. Likewise, com-
pared with the vaccination coverage of children whose
parents only delayed, estimated vaccination coverage
was significantly lower for five of the 10 recommended
vaccines among children whose parents only refused.
Finally, compared with the vaccination coverage of
children whose parents neither delayed nor refused,
estimated vaccination coverage was significantly lower
for all 10 recommended vaccines among children
whose parents only delayed (Table 2).

Child, maternal, and household characteristics
associated with delay

Generally, the consecutive ordering of parental/delay
refusal described previously defined a continuum
that also was associated with factors related to higher
socioeconomic status (Table 3). For example, chil-
dren whose parents delayed and refused vaccines
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Table 2. Estimated coverage by selected vaccine among children aged 24-35 months, by parental
vaccine delay/refusal category: 2009 National Immunization Survey

Estimated vaccination coverage

Parental delay/refusal category

Neither delayed nor Only delayed
refused (n=6,469) (h=2,945)
Percent (95% Cl) Percent (95% Cl)

Only refused Delayed and refused
(n=1,022) (n=770)

Selected vaccine Percent (95% Cl) Percent (95% Cl)

DTaP 85.2 (+1.7) 75.2 (£2.7) 76.9 (=4.7) 65.3 (x£5.8)°
Polio 93.8 (+1.2) 89.7 (=1.9) 85.9 (+3.8)¢ 76.9 (x5.3)0
MMR 92.5(*+1.3) 88.1 (+1.9)° 81.5 (+4.2) 68.4 (+5.7)°
Hib 82.9 (+1.6) 78.7 (£2.4) 76.6 (£4.5) 67.1 (£5.6)°
Hepatitis B 94.3 (+1.1) 91.6 (=1.7) 84.6 (=4.0) 73.5 (x5.7)°
Varicella 92.8 (+=1.2) 88.9 (=1.9) 80.3 (+4.3) 66.3 (=5.8)°
PCV7 82.6 (=1.7) 73.0 (£2.9) 73.8 (£4.8) 63.7 (x6.0)°
Hepatitis A 32.6 (=2.0) 22.4 (+2.5)y 27.1 (+4.8) 17.1 (=4.8)°
Seasonal influenza 16.2 (£1.4) 13.7 (£1.9) 11.4 (£3.1) 6.4 (£2.7)
Rotavirus 43.7 (x2.1) 36.7 (£2.9) 35.5 (£5.0) 30.8 (+5.7)

*Compared with parents who neither delayed nor refused, the percentage is significantly different among parents who only delayed, p<0.05.

°Compared with parents who only refused, the percentage is significantly different among parents who delayed and refused, p<0.05.

“Compared with parents who only delayed, the percentage is significantly different among parents who only refused, p<<0.05.

Cl = confidence interval

DTaP = diphtheria-tetanus-acellular pertussis
MMR = measles-mumps-rubella

Hib = Haemophilus influenzae type b

PCV7 = heptavalent pneumococcal conjugate

were significantly more likely to live in a household
with an annual income >400% of the federal poverty
level;* to have a mother who was married, = 30 years
of age, English-speaking, or a college graduate; to be
covered by private health insurance; and to live in a
household with =4 children who were 18 years of age
or younger. Also, children whose parents delayed and
refused were more likely to be of non-Hispanic white
race/ethnicity than those who neither delayed nor
refused (Table 3).

Explanatory power of the Health Belief Model

After adjusting for all child, maternal, and household
characteristics, we found that children had significantly
lower vaccination coverage for every vaccine if their
parents were less likely to agree that (I) vaccines are
necessary to protect the health of children; (2) if they
do not vaccinate their child, he/she may get a disease;
(3) vaccines do a good job of preventing the disease
they are intended to prevent; (4) vaccines are safe; (5)
they have a good relationship with their child’s health-
care provider; or (6) medical professionals in charge
of vaccinations have their child’s best interest at heart
(Table 4). After adjusting for all child, maternal, and
household characteristics, we also found that children

had significantly lower vaccination coverage for every
vaccine if their parents were more likely to agree that
if they vaccinate their child, he/she may have serious
side effects, and that too many vaccines can overwhelm
a child’s immune system (Table 4).

Reasons why parents delay or refuse vaccines
For some of the reasons parents gave for delaying or
refusing vaccines, there was no apparent “natural”
ordering according to parents’ delay/refusal category.
For example, compared with parents who delayed and
refused, parents who only delayed vaccines were signifi-
cantly more likely to say that they did so because their
child was ill (59.3% vs. 45.9%, p<<0.05). And, compared
with parents who delayed and refused vaccines, parents
who only refused vaccines were significantly less likely to
say that the reason they did so was because their child
was ill (30.1% vs. 45.9%, p<<0.05) (Table 5).
However, the consecutive ordering of parental
delay/refusal starting from parents who only delayed,
to those who only refused, and then to parents who
delayed and refused defined a continuum that was asso-
ciated with increasing vaccine hesitancy with respect to
other reasons given by parents for delaying/refusing.
For example, compared with parents who only delayed
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Table 3. Selected child, maternal, and household sociodemographic characteristics among households with
children aged 24-35 months, by parental vaccine delay/refusal category: 2009 National Immunization Survey

Parental delay/refusal category

Neither delayed
nor refused Only delayed Only refused Delayed and
Total (n=6,469) (n=2,945) n=1,022) refused (n=770)

Characteristic N Percent (95% Cl) Percent (95% Cl) Percent (95% Cl) Percent (95% Cl)
Race/ethnicity of child

Hispanic 1,893 28.6 (+2.1) 26.7 (=3.0) 18.9 (£5.0)2 21.6 (£6.6)

Non-Hispanic white 7,143 48.8 (+2.1) 52.6 (+3.1)° 61.5 (+5.5) 60.1 (£6.6)

Non-Hispanic black 1,071 13.8 (=1.5) 11.7 (£2.1)° 12.6 (£3.8) 10.1 (£3.9)

American Indian/Alaska Native 156 0.7 (x0.3) 1.6 (=0.9)° 0.6 (x0.5)2 0.7 (x0.5)

Non-Hispanic Asian 317 3.1 (x0.7) 1.1 (x0.4)° 0.6 (x0.4)? 1.6 (£1.2)

Other 626 5.0 (=0.9) 6.2 (=1.6) 5.8 (+2.2) 6.0 (+3.0)
Health insurance status of child

Public 3,619 40.4 (+2.1) 42.6 (+3.1) 33.2 (=5.4y 27.5 (£5.5)

Private 7,586 61.5(£2.1) 56.9 (+3.1)P° 63.8 (+=5.5) 71.6 (=5.5)¢

Not covered 426 4.2 (+0.9) 6.2 (x1.5)P 6.4 (+3.2) 4.6 (+2.2)
Mother's marital status

Widowed/divorced/separated 666 6.1 (x1.0) 7.9 (£1.6)° 7.7 (£3.1) 4.2 (£2.4)

Never married 1,900 22.3 (+1.9) 23.4 (+2.7) 20.3 (+4.7) 12.9 (£5.1)¢

Married 8,599 71.3 (£2.0) 68.3 (x2.9)° 72.1 (+£5.2) 82.3 (=5.5)¢

Deceased 13 0.3 (+=0.3) 0.4 (+0.6) 0.0 (*x0.0) 0.5 (+0.9)
Mother's age (in years)

=19 165 2.2 (x0.7) 3.0(x1.2) 1.5 (=1.2p 2.0 (x3.0)

20-29 3489 352 (x2.1) 38.0 (+3.0) 37.8 (£5.4) 31.0 (x5.9F

=30 7,501 62.6 (+2.1) 59.0 (+3.1)° 60.7 (=5.4) 67.0 (+6.1)
Mother’s preferred language

English 10,344 845 (x1.8) 85.8 (+2.6) 94.6 (3.3 98.2 (+1.4)

Spanish 761 14.2 (£1.7) 13.6 (£2.5) 4.7 (£3.2)? 0.8 (£1.0)c

Other 101 1.3 (£0.5) 0.7 (+0.6) 0.7 (£0.9) 1.0 (£1.0)
Mother's education level

<12 years 1,104 17.7 (=1.8) 21.1 (x2.9) 12.2 (+3.8)° 6.5 (+3.0)¢

12 years 1,959 35.1(x2.2) 31.8 (x3.0)° 32.4 (£5.7) 24.9 (£6.0)

Some college 2,907 15.1 (%£1.2) 16.9 (=1.9)P 20.7 (=3.7) 23.8 (+5.5)

College graduate 5,236 32.1(£1.8) 30.3 (£2.5) 34.7 (=4.8)° 44.9 (+6.1)°
Annual household income

=125% FPL 2,878 25.8 (=1.8) 29.2 (x2.7)° 21.1 (=4.4) 15.1 (=4.1)

>125% FPL and =400% FPL 4,809 47.2 (£2.1) 46.3 (£3.1) 54.0 (£5.3)? 49.2 (£6.3)

>400% FPL 3,519 27.0 (=1.8) 24.5 (+£2.5)° 24.9 (=4.1) 35.7 (£5.9)¢
Number of children aged =18 years in household

1 2,583 24.2 (£1.9) 20.6 (+2.4)° 24.6 (+4.7) 20.4 (+5.0)

2-3 7,093 62.8 (+2.1) 63.2 (+2.9) 63.2 (£5.4) 60.0 (6.4)

=4 1,530 12.9 (=1.4) 16.2 (£2.2)F 12.2 (£4.0)? 19.6 (+6.0)
Location of household

MSA, central city 4,639 41.3 (+2.1) 37.9 (£3.0)® 39.7 (£5.2) 36.0 (£6.2)

MSA, non-central city 4,062 425 (£2.1) 43.9 (£3.0) 44.9 (+5.5) 48.8 (+6.3)

Non-MSA 2,505 16.2 (=1.3) 18.2 (x2.0) 15.4 (£3.2) 15.2 (+3.4)

*Compared with parents who only delayed, the percentage of parents who agreed with the statement is significantly different among parents
who only refused, p<0.05.

®Compared with parents who neither delayed nor refused, the percentage of parents who agreed with the statement is significantly different
among parents who only delayed, p<0.05.

“Compared with parents who only refused, the percentage of parents who agreed with the statement is significantly different among parents
who delayed and refused, p<0.05.

Cl = confidence interval
FPL = federal poverty level
MSA = metropolitan statistical area
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and parents who only refused, parents who delayed
and refused vaccines were significantly more likely
to say that the reason for delaying and refusing was
because “there were too many shots” (Table 5). Also,
compared with parents who only delayed, parents who
only refused and parents who refused and delayed were
significantly more likely to report that the reasons for
their decision were due to concerns about autism, vac-
cine effectiveness, and vaccine side effects, or because
they heard or read negative things about vaccines in
the media (Table 5).

DISCUSSION

Our analysis suggests that there is a gradient within the
psychosocial domains of the Health Belief Model that
signifies that increased parental hesitancy is associated
with parents’ decision to delay or refuse vaccinations
for their child, and that this decision is associated with
lower vaccination coverage. With respect to the psycho-
social domains of the Health Belief Model, compared
with parents who neither delay nor refuse vaccines
for their child, parents who delay and refuse vaccines
are less likely to believe that their child is at risk of
getting a VPD; are less likely to believe that VPDs are
an important health concern that make vaccinations
desirable; are less likely to believe that vaccinating can
reduce the threat of a VPD; and are more likely to have
concerns about vaccine efficacy and safety that discour-
age them from vaccinating their child. Moreover, the
data show that the gradient that describes increasing
vaccine hesitancy among parents is associated with
greater distrust as measured by parents’ belief that a
medical professional may not have their children’s best
interest at heart. Further, our results showed that after
adjusting for child, maternal, and household factors,
the psychosocial domains indexing the Health Belief
Model were predictive of vaccination coverage.
These findings are concordant with other recent
work that has evaluated the impact of parental concerns
about vaccine safety.” Also, our data showed that the
gradient in parental hesitancy across the Health Belief
Model scale is associated with higher-level socioeco-
nomic status and is concordant with other research that
demonstrated that children whose parents refused all
vaccines were significantly more likely to have a mother
who was a college graduate and to live in a suburban
household with a higher annual family income.*

Limitations

Statistics obtained from the NIS are weighted to be
representative of all children aged 19-35 months in
the U.S. Statistical adjustments are made to the survey

weights to account for households without landline
telephones and other effects that could bias estimates
from the NIS.* Because the NIS is a survey of children
living in households with landline telephones only, our
analyses did not have data from children who live in
households with no telephone service or children who
live in households with cellular phone service only.
Therefore, the estimates presented in this article could
be biased insofar as households not covered by the NIS
are different from those that are covered by the NIS,
with respect to the outcomes that we have reported.
However, recent work suggests that bias in surveys that
only sample households with landline telephones may
be small.**

Further, it is important to note that other theories
of behavior provide a conceptual framework that may
offer alternative explanations as to why parents delay
recommended vaccine doses or fail to seek all doses
of all recommended vaccines for their children.**
However, we have reported on the Health Belief Model
because of its historic importance in vaccination cover-
age research and because of remarkable parallels in
parents’ sentiments during the 1950s, when the model
was developed, and today.

While parents’ responses to some of the vaccine and
health belief statements could be assigned to different
domains of the Health Belief Model, they also fit well
within the domains to which we have assigned them.
Since Rosenstock’s initial specification of the Health
Belief Model,'? there have been many subsequent
refinements and improvements to the model that are
not reflected in our work. For example, data from
the NIS do not provide information that would allow
a comprehensive analysis of parents’ decision-making
processes in which they weigh the costs and risks of
vaccinating their child vs. the potential benefits of vac-
cinating. Also, the statements read to parents do not
address all of the aspects of each of the four domains
of the Health Belief Model. However, we note that
behavioral models are useful only if they are used.
We used the original Health Belief Model to organize
our analysis because of its simplicity and because it
was originally designed and used to understand why
people do not become vaccinated." One of the main
strengths of the four domains of the Health Belief
Model is that it is readily understood by clinicians and
may facilitate a constructive dialogue with vaccine-hes-
itant parents. While a fuller understanding of parents’
decision-making processes would be useful, obtaining
comprehensive measures relating to the multiple cues
to action for each sampled parent is beyond the scope
of the NIS.
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Table 5. Among parents with children aged 24-35 months, the estimated percentage and 95% confidence
intervals of parents reporting selected reasons for delaying/refusing the administration of vaccine doses
for their child, by delay/refusal category: 2009 National Immunization Survey

Parental delay/refusal category

Reasons for delaying/refusing Only delayed Only refused Delayed and refused
lliness of their child 59.3 (+3.5) 30.1 (x7.1) 45.9 (+7.0)
Convenience 15.9 (£2.9) 10.7 (£4.6) 15.7 (£6.1)
Missed appointment 15.2 (+2.9) 2.7 (=1.3)° 10.2 (=5.1)
Transportation problem 9.4 (x2.4) 1.7 (=1.4) 4.6 (+3.4)
Cost 9.3 (+2.0) 8.8 (+4.9) 9.0 (+3.4)
Too many shots 22.9 (£3.1) 44.7 (+7.3) 78.4 (£5.0)2
Autism 20.4 (+2.8) 50.8 (+7.2) 57.1 (£6.8)?
Vaccine effectiveness 17.2 (£2.6) 52.8 (x7.2) 58.7 (+6.8)?
Vaccine side effects 17.0 (£2.6) 53.2 (x7.2)¢ 66.5 (6.3
Heard or read bad things 19.5 (£2.8) 38.3 (+7.0)° 47.0 (£7.1)?
Other 15.0 (+2.5) 18.5 (+5.2) 26.8 (£6.3)°

The indicated estimated percentage is significantly different from the estimated percentage among parents who only delayed, p<0.05.

CONCLUSIONS

Parents who refuse or delay vaccines not only leave
their children susceptible to VPDs, but also make their
communities vulnerable to outbreaks of VPDs. Why
do parents refuse or delay vaccines for their children?
Results from our study suggest that some of the reasons
that parents delay or refuse depend on the extent of
their concerns about vaccines and some of the reasons
are unrelated to vaccine hesitancy. For example, regard-
less of their delay/refusal category, we found that a
main reason for parents’ decision to delay or refuse a
vaccine was because their child was ill at the time of
their appointment. The goal of vaccinating children
who missed doses because of illness could be realized
by utilizing clinic-based assessment* of vaccination
status so that providers can identify undervaccinated
children and through providers’ use of reminder/
recall systems*” to recall children to clinics to receive
missed doses. On the other hand, our data show that
compared with parents who only delay, parents who
refuse vaccine doses are significantly more likely to
report too many shots as the reason for their refusal;
they had concerns about autism, vaccine effectiveness,
or vaccine side effects; or they had heard or read unfa-
vorable reports about vaccines in the media. In the
2008 outbreak of measles in San Diego, California, half
of the cases occurred among children whose parents
reported declining vaccinations for philosophical or
religious reasons.*

Who can persuade parents that timely immuniza-
tion is in their children’s best interests if they have
concerns about vaccines? Our data show that across

the four delay/refusal categories, at least 40% of all
parents did not report that their decision to vaccinate
was influenced by a doctor or nurse. In fact, our results
show that with respect to the continuum in the Health
Belief Model, increasing vaccine hesitancy is also
associated with an increasing percentage of parents
who seek advice and information from a practitioner
of complementary alternative medicine who may not
fully accept childhood vaccines.*

Of greater importance is our finding that children
are at risk of having lower vaccination coverage if their
parents have a poor working relationship with their
child’s vaccination provider or mistrust the medical
profession in general. Who will sway the decisions of
these vaccine-hesitant parents? During polio vaccina-
tion campaigns of the late 1950s and early 1960s that
followed the establishment of the safety and efficacy
of the Salk vaccine, Rosenstock and colleagues noted
that some parents’ decisions to seek vaccination may
be determined by social pressures applied by a person
who is important to them." Current work uses social
marketing methods™ to target vaccine-hesitant parents
who may be considering only delaying vaccines, and
transmits positive messages to assure parents that vac-
cines are safe and that vaccinating their children is a
wise and normal precaution to take to protect their
children’s health.

Rosenstock et al. also suggested that parents who are
more vaccine-hesitant are likely to be influenced only
through personal, face-to-face contact, especially with
their physician."" While times have changed somewhat
since the 1950s, recent literature still suggests that a
trusting relationship between parents and health-care
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providers is key to vaccine-hesitant parents accepting
recommended immunizations.”’*® Our work suggests
that a strong provider-parent relationship and trust
of medical professionals are significant predictors of
vaccination coverage. Other recent literature suggests
that children whose parents have safety concerns about
vaccines can have vaccination coverage that is as high
as children whose parents do not have safety concerns,
provided their decision to vaccinate was influenced
by a traditional health-care provider, such as a doctor
or nurse.*

The American Academy of Pediatrics has published
guidelines for physicians on how to engage parents and
get them to talk about their concerns about vaccines.”
By using the authority that parents customarily confer
upon traditional health-care providers in a respectful,
noncoercive, and non-condescending manner, and by
using logic-supported scientific knowledge about vac-
cines, traditional health-care providers who listen to
the concerns of parents with an empathetic ear® will
be in the best position to lead vaccine-hesitant parents
to make their own informed decision that vaccinating
their children is the best way to protect their children
from VPDs.
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