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Objective:  Concern  over  the  rise  of  vaccine  preventable  diseases  (VPD)  coupled  with  the  increasing  pop-
ularity  of  homeschooling  makes  understanding  the  attitudes  and  behaviors  of  homeschoolers  regarding
immunizations  a critical  area  of  investigation.  This  study  was  a pilot  to  investigate  the  immunization
attitudes  of  homeschooling  parents  and  the  vaccination  status  of  their  children.
Methods: In  the  spring  of  2010,  online  surveys  were  sent  to  a  convenience  sample  of 707  homeschooling
parents  in  Western  Pennsylvania  with  children  ages  0–18  years  of  age.  Information  was  collected  on
demographic  characteristics,  vaccination  status  of  children,  and  attitudes  toward  vaccination.
Results:  Surveys  were  returned  by  18  percent  of  respondents,  representing  396  homeschooled  children.
Demographic  characteristics  mirrored  national  homeschooling  trends.  The  majority  (95%)  surveyed  felt
that education  about  vaccines  was  important.  Thirty-eight  percent  of  families  had  fully  vaccinated  chil-
dren while  56% reported  partial  vaccination  and  6%  said  children  had  received  no vaccines.  Respondents
who  fully  vaccinated  their  children  were  more  likely  to  agree  that vaccinating  according  to  the American
Academy  of Pediatrics  was a  good  idea  (OR:  4.8  [95%  CI: 2.0–11.7])  and  were  more  likely  to comply  with
the  recommendations  of their  health  care  provider  (OR:  8.3 [95%  CI: 3.6–19.1]).  Respondents  who  vacci-
nated  their  children  were  more  likely  to believe  that  vaccines  are  safe  (OR: 7.6  [95%  CI: 1.0–56.2]).  Beliefs

about  autism,  thimerosal  and  learning  disabilities  did  not  vary  significantly  with  vaccination  status  in
regression  analysis.
Conclusions:  While  specific  factors  influencing  vaccination  practices  were  not  identified,  this  study
demonstrated  that  recommendations  of physicians  and  the  AAP  do not  significantly  influence  home-
schooling  vaccination  practices  in  the  pilot  population.  Given  the  results  of  this  pilot  study,  more  research
is  called  for,  particularly  a  larger  study  with  public  school  controls.
. Introduction

For many years, vaccinations have been required for entrance
nto public schools and have contributed to the overwhelming
uccess of the US immunization program [1,2]. In the last decade

here has been an increase in the number of parents in some states
laiming non-medical exemptions for childhood vaccinations [3].
nvaccinated children are at the greatest risk from contracting
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vaccine-preventable diseases (VPD) and transmitting diseases to
susceptible persons. For example, children in the United States
with non-medical exemptions between 1985 and 1992 were 35
times more likely to contract measles than vaccinated children [4].
In 2006, Omer et al. demonstrated that the incidence of pertussis
was higher in states that offered personal belief exemptions from
vaccinations [5].

In the last decade, the number of children being electively
homeschooled has increased dramatically. The National Center for
Education Statistics reported in 2003 that approximately 1.1 mil-
lion students in the US were homeschooled, an increase of 29%

in 5 years [6].  The National Center for Home Education suggests
that the number of homeschooled children in 2008 was close to
2 million [7]. Very little has been published on the vaccination
status of homeschooled children. While some authors assert that

dx.doi.org/10.1016/j.vaccine.2011.12.019
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
mailto:Elizabeth.thorpe@chp.edu
dx.doi.org/10.1016/j.vaccine.2011.12.019


1 cine 3

h
c
h
l
h
t
e

d
r
s
w
C
e
t

p
a
i
d
t
c

2

2

y
t
t
G
W
i
b
b
O
s
s
g
c
N
o
l
h
c
t
o
v
i
t
m

2

T
i
r
b
i
p
W
h
[

150 E.L. Thorpe et al. / Vac

omeschoolers are an under-immunized population, supporting
linical studies or population data are lacking [8,9]. Furthermore,
omeschoolers are subject to the same state-level immunization

aws as public or private school children [10]. In Pennsylvania,
omeschooling families are supposed to either show immuniza-
ion records or provide a letter documenting a medical or religious
xemption [11].

The only report on homeschool immunizations with numerical
ata comes from a Center for Disease Control and Prevention (CDC)
eport of measles outbreaks in Washington and Illinois in which
ome of the individuals affected, including one of the index cases,
ere homeschooled and unvaccinated [12]. While the National
enter for Education Statistics conducts regular surveillance on
ducation, including homeschoolers, there are no published studies
o date on homeschoolers attitudes and beliefs about vaccination.

Concern over the rise of VPD coupled with the increasing
opularity of homeschooling makes understanding the attitudes
nd behaviors of homeschoolers regarding immunizations a crit-
cal area of investigation. Accordingly, this pilot study was
esigned to survey parents of homeschooled children about
heir immunization beliefs and the vaccination status of their
hildren.

. Methods

.1. Subjects

Subjects were parents of homeschooled children ages 0–18
ears in and around Pittsburgh, PA. Homeschool groups were iden-
ified from Internet web listings. In total, ten groups were identified
hat listed the email or contact information for a group leader.
roup leaders were initially contacted with two questions: (1)
hat do you think is the best way to reach the homeschool-

ng community to conduct a survey and (2) Would your group
e willing to participate in a survey? Two groups were found to
e subsets of a larger group and were not contacted separately.
f the remaining eight groups, five agreed to participate in the

urvey. Email was identified as the most efficient way of contact
ince the advent of cyberschools and online curriculums for most
roups limited in-person meetings and the majority of communi-
ation was now performed on-line through collectives and blogs.
o national homeschool registry was available. Accordingly, an
nline survey tool was developed and distributed by the group
eaders to the collectives. In order to protect the privacy of the
omeschoolers, the group leaders maintained control over the
ollectives and individual emails were not shared with the inves-
igators. Therefore it was not possible to know the true number
f individuals who received a survey and the denominator of sur-
eyed families could not be determined. Thus, the current study
s based upon a convenience sample necessitated by the difficul-
ies inherent in contacting homeschooling families in a systematic

anner.

.2. Survey development

The survey was developed using the Triandis Model of the
heory of Reasoned Action [13,14]. The theory includes facilitat-
ng conditions, behavioral habits, social influences and attitudes
egarding the action and its consequences. The Triandis Model has
een used to predict a variety of behaviors including influenza

mmunization receipt [14,15] sexual behaviors [16], mammogra-

hy screening [17] and medical resident lecture attendance [18].
hen used to predict immunization behavior, the Triandis Model

as been shown to be internally consistent and externally valid
19]. The survey contained 45 questions including multiple choice
0 (2012) 1149– 1153

items and Likert-scale items. The survey also contained multiple
choice demographic questions. The survey was created using the
online program SurveyMonkey (www.surveymonkey.com).

2.3. Data collection

Surveys were distributed to respondents by group leaders in
May  2010. An Internet link to the survey (SurveyMonkey) was sent
to the group leader who  forwarded the link to the group. Group
leaders reported the number of individuals on a collective. The
number of individuals on any one group collective ranged from 16
to 293. The sum of the emails on all of the collectives totaled 707.
Collectives were managed by the group leader and therefore if indi-
viduals were members of more than one group, they would have
received multiple emails and been counted more than one time in
the denominator. Group leaders were asked to send one reminder
approximately two months after the original email. The survey was
closed in November 2010. No individual names or emails were asso-
ciated with surveys and respondents were never contacted directly
by the investigators. No incentives were offered for completion of
the survey. The study was approved by the Institutional Review
Board of the University of Pittsburgh.

2.4. Statistics

Raw survey data were imported into R 2.12.0 (R Foundation for
Statistical Computing, Vienna, Austria) for coding and manipula-
tion, and then exported into SAS 9.2 (SAS Institute, Cary, NC) for
analysis.

Clopper–Pearson binomial confidence intervals of proportions
were prepared for every survey question for each vaccination sta-
tus (fully immunized, partially immunized and unimmunized),
to estimate and compare response probabilities conditional on
vaccination status. Similarly, binomial confidence intervals were
calculated to estimate the conditional probabilities of each vac-
cination status given a particular response to each of the
items.

Subsequently six stepwise linear regressions were performed
which modeled the log odds of full vaccination of all chil-
dren as a function of each of these item groups: reasons
for homeschooling, Triandis-social, Triandis-attitudes, Triandis-
intents, Triandis-consequences, and demographics. When one or
more terms in a group were found to be significant, the model was
refitted using only the significant terms, in order to make use of
all available data. We  also used contrasts to estimate the mean
probabilities of full vaccination at each level of response under the
resulting models.

Finally, Fisher’s exact tests were used to look for associations
between strength of agreement with American Academy of Pedi-
atrics (AAP) recommendations, and age, income, and education.

3. Results

3.1. Study sample

Of the 707 addresses contacted, 124 parents responded to the
survey for an 18% response rate, representing at least 396 home-
schooled children. Not all individuals answered every question.
Only 111 responses were in the statistical analysis as 13 individuals
did not mark the vaccination status of their children. Demographic
characteristics of the respondents are shown in Table 1. All surveys
responses represent self-reported vaccination status.
Most of the survey respondents were female (97%) and most
belonged to a family where one parent worked full time and
the other stayed home (75%). Over two-thirds of the respondents
had completed a four year college program and almost 20% had

http://www.surveymonkey.com/
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Table 1
Demographic characteristics of homeschooling parents surveyed in the spring of
2010.

Characteristics Percent (%)

Parent education
High school 9
Community college 12
Four-year college 57
Graduate degree 22

Parent age
≤30 5
31–40 35
≥41 60

Income
≤$50,000 21
$50,001–$100,000 56
≥$100,001 23

Number of children per family
One 5
Two 25
Three 31
Four 20
Five or more 19

Employment status (FT = full time PT = part time, NW = not working)
Two parents, both working FT 3

c
f
$

3

i
d
fi
r

Two parents, one FT, one PT 16
Two parents, one FT, one NW 74
Single parent 7

ompleted a graduate degree. The average number of children per
amily was 3.2 and the mean yearly income was  approximately
75,000.

.2. Reasons for homeschooling

Most parents reported that they chose homeschooling to

ncrease family time and parental influence in the child’s life and to
ecrease peer pressure and other negative influences (Fig. 1). Only
ve parents (4%) included a desire not to vaccinate children as a
eason for homeschooling.

Fig. 1. Percentage of respondents who  selected various reasons for ho
0 (2012) 1149– 1153 1151

3.3. Vaccination status

Thirty-eight percent of families reported having their chil-
dren fully vaccinated while 56% reported partial vaccination and
6% (seven families) said their children had received no vac-
cines. Regression analysis showed that fewer children per family
increased the probability of being fully vaccinated (OR: 0.58 [95%
CI: 0.40–0.84]).

3.4. Social factors

The only social factor identified that influenced vaccination
status was  the opinion of a spouse. Full vaccination was associ-
ated with spouses who feel that children should be vaccinated
(OR: 5.8 [95% CI: 2.6–12.7]). Religion was  not found to play a role
in vaccination status; however a heterogeneous religious sample
was not obtained (67% Protestant/Christian, 15% Catholic, 9% Athe-
ist/Agnostic, 0% Jewish, 0% Muslim, 0% Buddhist and 9% other).

3.5. Facilitating conditions

Families did not report difficulty with conditions that would
facilitate vaccination. Most reported living close to their children’s
health care provider and experienced no difficulty with transporta-
tion.

3.6. Attitudes toward vaccination

Parental attitudes and beliefs about childhood vaccination were
summarized by Triandis category in Table 2. The majority (95%) of
the parents taking the survey felt that education about vaccines
was important. 75% of parents felt that VPD can cause serious ill-

ness and 64% believed that vaccines were good at preventing VPD.
Respondents who fully vaccinated their children were more likely
to believe that vaccines were good at preventing VPD (OR: 8.4 [CI:
1.7–39]).

meschooling. Respondents could choose more than one option.
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Table  2
Parental attitudes and beliefs about childhood vaccination summarized by Triandis
category (n = 111).

Agree Disagree NR

Attitudes
Vaccinating is a good idea 64% 29% 7%
Vaccinating according to the AAP guidelines is a
good idea

33% 60% 7%

Spacing out vaccines is a good idea 75% 20% 5%
Education about vaccines is important 95% 0% 5%
Vaccines only necessary if traveling outside USA 14% 78% 8%
Vaccines are generally safe 60% 33% 7%

Perceived consequences
Vaccines have dangerous side effects 48% 43% 9%
Vaccines are good at preventing disease 64% 35% 1%
Some vaccines cause autism 49% 41% 10%
Some vaccines cause learning disabilities 50% 41% 9%
Thimersol, in some influenza vaccines, is
harmful

68% 21% 11%

Social influences
Friends think I should vaccinate my  children 40% 41% 19%
Friends think the risks of vaccination outweigh
the benefits

48% 35% 17%

Health care provider thinks children should be
vaccinated

92% 4% 4%

Religious community thinks children should be
vaccinated

41%  14% 45%

Intention – more likely to give vaccine if. . .
All my questions are answered 77% 17% 6%
Other children I know have received the vaccine 34% 52% 14%
Recommended by my health care provider 33% 55% 12%
A  vaccine that I also received as a child 46% 44% 10%

Survey choices were strongly agree, agree, disagree and strongly disagree. For this
table, strongly agree and agree and strongly disagree and disagree were combined,
r
r

d
v
v
R
t
(
t
C
b
T
t

Approximately half of the respondents in this pilot study

T
R

A

espectively into agree and disagree. Percentages do not add up to 100% as some
espondents did not answer every question. NR: non-response.

While 92% reported that their health care provider believed chil-
ren should be vaccinated, only 33% were more likely to give a
accine if recommended by their doctor and only 33% felt that
accinating according to the AAP guidelines was a good idea.
espondents who fully vaccinated their children were more likely
o agree that vaccinating according to the AAP was  a good idea
OR: 4.8 [95% CI: 2.0–11.7]) and were more likely to comply with
he recommendations of their health care provider (OR: 8.3 [95%
I: 3.6–19.1]). We  hypothesized that a younger generation might

e more likely to follow guidance from sources other than the AAP.
herefore Fisher’s exact tests were performed to look for associa-
ions between agreement that “AAP recommendations are good”

able 3
egression analysis.

Parameter Estimate Standard er

Regression 1: demographics
Intercept 1.19 0.60 

Number of children −0.54 0.19 

Regression 2: beliefs
Intercept −9.80 2.98 

Accept AAP recommendations 1.58 0.45 

Vaccinations are safe 2.03 1.02 

Regression 3: consequences
Intercept −4.46 2.98 

Vaccines have side effects −0.86 0.44 

Vaccines prevent disease 2.14 0.79 

Regression 4: social
Intercept −5.70 1.27 

Spouse thinks children should be vaccinated 1.76 0.40 

Regression 5: intent
Intercept −5.56 1.07 

More  likely to vaccinate if PCP recommends 2.13 0.42 

 logistic regression model was developed to determine the impact of the following varia
0 (2012) 1149– 1153

and several demographic variables: family income over/under
$75 K (p-value 0.68), age over/under 35 years (p-value 0.33), and
college degree/none (p-value 0.15). At alpha = 0.05, none of these
were significantly associated with positive attitude toward AAP
recommendations.

While only thirty-nine percent commented upon having safety
concerns about vaccines in general, a larger number of the total
parents surveyed responded to specific examples. Approximately
half (48%) of the total parents surveyed felt that vaccines have
dangerous side effects while concerns about autism and learning
disabilities were noted by 49% and 50%, respectively. Eighty per-
cent of those surveyed believed that thimerosal, as used in some
influenza vaccines, is a harmful compound. Of those who strongly
disagreed with the statement “I think that vaccines can cause learn-
ing disabilities”, none had children who were unvaccinated and the
majority had fully vaccinated children compared to partially vac-
cinated (90.0% and 10.0% [95% CI’s: 55.4–99.7 and 0.3–44.5]). Of
those who  strongly agreed with the learning disabilities statement,
none had fully vaccinated children and more children were partially
vaccinated than unvaccinated (91.7% and 8.3% [95% CI: 61.5–99.8
and 0.2–38.5]). Similar but less dichotomous patterns were seen
in sub-analysis of the autism question. Despite most respondents
believing that thimerosal is harmful, the majority of those who
either strongly agreed or agreed with the statement had fully or
partially vaccinated children.

Logistic regression analysis (Table 3) shows that the more
strongly parents agreed that vaccinations were safe, the more likely
they were to fully vaccinate (estimated OR: 7.6 [95% CI: 1.0–56.2])
– (e.g., compare the modeled mean of 1.1% for those who strongly
disagree with that of 83.3% for those who  strongly agree). Vacci-
nation status did not vary significantly with beliefs about autism,
thimerosal and learning disabilities in regression analyses.

4. Discussion

To our knowledge this the first survey to attempt to examine
the patterns of behavior and beliefs of the homeschooling commu-
nity regarding vaccination. Given the rise in the past five years in
the number of children participating in the homeschool movement
[6] the vaccination beliefs and practices of this community are of
increasing concern to medical practitioners.
commented upon having safety concerns about vaccines. The
percentage of parents concerned about vaccine safety in this study
is comparable to national trends. In a 2008 national representative

ror Estimated odds ratio 95% Confidence
interval (odds ratio)

p-Value

NA NA NA 0.047
0.58 0.41 0.84 0.004

NA NA NA 0.001
4.85 2.01 11.69 <0.001
7.60 1.03 56.22 0.047

NA NA NA 0.134
0.42 0.18 1.01 0.054
8.46 1.79 39.96 0.007

NA NA NA <0.001
5.82 2.66 12.74 <0.001

NA NA NA <0.001
8.39 3.67 19.16 <0.001

bles on the likelihood of having a fully vaccinated homeschooled child.
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[21] Kennedy AM,  Gust DA. Parental vaccines beliefs and child’s school type. Health
Serv Appl 2005;75(7):276–80.

[22] Ray BD. Academic achievement and demographic traits of homeschool
students: a nation wide study. Acad Leadersh J 2010;8(1). Online at
www.academicleadership.org [accessed 20.10.11 at 2 pm].
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ample of parents with children < 17 years of age, Freed and col-
eagues found that more than half of the respondents expressed
oncerns regarding serious adverse effects [20]. The 2008 Freed
tudy did not subdivide families by type of education and the
umber of homeschooling families included in the study is not
nown. The only other study that includes homeschoolers is that by
ennedy and Gust from the 2003 Health Styles survey data. Com-
ared to private and public school parents, homeschool parents
ere less likely to believe that vaccines are safe, and were more

oncerned that vaccines are given to prevent illnesses that children
re unlikely to get [21]. However the number of homeschooling par-
nts in the survey was only 27 (3%) of the total 936 in the survey.
he homeschoolers in the current study were shown to have con-
erns about vaccines safety at rates similar to those of the general
opulation as reflected in Freed’s study.

While homeschoolers agreed with the general population
egarding concerns about vaccine safety, a striking difference
etween this study and the Freed study was the response to doctor
ecommended immunization; 88% of families surveyed by Freed
greed or strongly agreed with the statement “Generally I do what
y  doctor recommends about vaccines for my  children”. In the cur-

ent study approximately one third agreed with the statements: “I
m more likely to give my  child a vaccine if it is recommended by my
ealth care provider” and “I think vaccinating children according to
he schedule recommended by the American Academy of Pediatrics
s a good idea”. In addition, only 64% agreed that vaccinations were
ood at preventing VPD. In the Freed study, 90% agreed with the
tatement, “getting vaccines is a good way to protect my  children
rom disease”.

Only 38% of families stated that their children had received all
he recommended vaccines. While a small minority had not vac-
inated their children at all, 56% chose to only partially vaccinate
heir children. This study was not designed to address which vac-
ines were accepted or refused by families. Accordingly, it is very
ossible that one specific vaccine such as human papilloma virus
accine refusal could skew results.

The demographic data of our sample were comparable to
ationwide trends in homeschooling families. According to a
ationwide cross-sectional descriptive study by Ray [22] when
ompared to the general population, homeschoolers have parents
ith more formal education (over 60% of parents with a college
egree or higher), belong to larger families (68% with three or
ore children), and predominately have married couple families

97%). The national median income for homeschooling families was
75,000, which was similar to all married couple families nation-
ide.

The major limitation in our study was the necessary use of a con-
enience sample. It is not possible to determine the denominator of
urveyed families due to the difficulties involved in gaining access
o the homeschool population. In fact, the denominator may  be
nflated as we were not permitted to access the emails or names of
he individual parents. We  do not know if any emails were inactive
r if emails were being sent more than one time to the same family.
ccordingly the 18% response rate may  be overly conservative. We
id attempt to ask if we could visit the families in person or send
he emails by the investigators. However, due to the concern by the
eaders of the groups that this would be viewed as intrusive to fam-
lies and violate their privacy, we did not do this. Additionally, the
roups who agreed to participate in the study were predominantly
ocated north of the city of Pittsburgh. There was not a mechanism
or capturing any homeschooling family who was not part of a
ocial-networking group for homeschoolers.
0 (2012) 1149– 1153 1153

5.  Conclusion

This pilot study is the first to date to directly investigate the vac-
cination beliefs and practices of homeschooling families. Further
study is needed on a larger population of homeschooling families
with non homeschool controls to verify results. In addition, further
evaluation to determine if specific vaccines are more problematic
for parents of homeschooled children and to better understand the
factors or people influencing their decisions to vaccinate. Finally,
strategies to educate parents of homeschooled children about the
benefits of immunization need to be developed.
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