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ABSTRACT
Despite vaccines benefits, parent’s vaccine hesitancy is growing. Health locus of control (HLOC) may affect
decision making regarding child vaccinations. The aim of this study was to investigate the relationship
between parents’ HLOC and compliance with routine childhood immunization programs. A cross-sectional
survey was conducted among 731 parents of children aged 3–4 years. Internal HLOC, powerful others and
chance HLOC (dimensions of external HLOC), reliability of information sources, and attitudes towards
vaccines were measured. Path analysis was conducted to explore direct and indirect associations between
HLOC and vaccination’s compliance. The results show that High powerful others HLOC has a direct
association with vaccination compliance (ß D 0.23, p < 0.001). High internal and chance HLOC have
indirect associations through parents’ attitudes regarding vaccines. Perceived reliability of information
sources was associated with not complying with vaccines (ß D ¡0.07, p < 0.05). For conclusions,
Interaction between internal and external HLOC may explain vaccination compliance. Decreasing levels of
chance HLOC and increasing powerful others HLOC may increase levels of compliance with childhood
vaccinations.
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Introduction

“Vaccine hesitancy” is a broad concept that represents a hetero-
geneous group of parents who vaccinate their children but have
doubts and concerns regarding a vaccine’s necessity and
safety.1-4 The term was coined about 15 years ago3 and vaccine
hesitancy exists among a large percentage of parents.5 These
parents may choose to vaccinate with only a selected list of vac-
cines; delay or refuse some vaccines; or even comply with all
recommended vaccines, but with ambivalent feelings towards
their choice. This lack of confidence in vaccines stems espe-
cially from fear of possible associated adverse events.3 Vaccine
hesitant parents are a larger group compered to parents who
refuse all vaccines.5 Opel et al.5 found that 33% of parents
defined themselves as vaccine hesitant, and higher scores of
vaccines hesitancy were associated with lower rates of vacci-
nated children.

Understanding parents who are vaccine hesitant is impor-
tant in order to prevent a decline in vaccine coverage. There is
a need among public health organizations to tailor suitable
intervention programs to encourage hesitant parents to vacci-
nate their children3,5-9

In Israel, the National Immunization Program (INIP)
includes vaccines against 13 diseases. The INIP is non-manda-
tory and free of charge for every child residing in Israel. The
vaccines are administered in Mother-Child Health Clinics
(MCHC) located all over the country. Overall, vaccine coverage
is 90% but occasionally, Israel experiences outbreaks of

vaccine-preventable diseases such as measles, in small commu-
nities with low vaccine coverage.10-11

Health locus of control

Health locus of control (HLOC) refers to the individual’s per-
ceptions of the importance of factors governing his or her own
health or illness. Individuals may believe that they can posi-
tively influence their own health if they make a decision in an
active and independent manner according to their wishes and
needs. These perceptions are defined as internal factors. In con-
trast, others may believe that their health depends upon exter-
nal factors such as God, chance, or other people such as their
doctors. This may influence more passive health behavior
because these factors are external to the individual and he
or she has lower influence on them.12-14

HLOC is recognized as one of the factors that can explain health
promotion behavior.14-19 Studies have found inconsistent results:
Grotz et al.15 found that high internal HLOC is associated with
health promotion behavior whereas Steptoe &Wardle20 found that
high external HLOC, particularly belief in powerful others, may
explain preventive and health promotion behavior. Other studies
suggest that HLOC is a complex issue and only interaction between
internal and external factors can explain one’s health behavior.21

Wallston22 emphasizes that perception of HLOC depends on the
situation, that it is a general orientation of health behavior, and that
each individual will behave differently in each situation.
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In this study, we use the definition of HLOC provided by
Wallston, Wallston &DeVellis,23 which refers to three dimen-
sions: internal LOC, belief in chance LOC and belief in power-
ful others LOC (The latter two represent an external HLOC).

Internal LOC refers to the extent to which individuals believe in
their own ability to influence their health status. Chance LOC refers
to the extent to which individuals believe that their health status is a
matter of fate or luck. Powerful others LOC refers to the extent to
which individuals believe that their health status is determined by
other people such as their physicians or nurses. Internal LOC,
chance LOC, and powerful others LOC are three parallel dimen-
sions and are independent of each other.22

Internal or external HLOC may be a factor influencing vac-
cine hesitancy; however, no studies have investigated these
associations directly. A few studies have looked at HLOC and
compliance with childhood vaccinations as a marginal behavior
in general health preventive behavior, such as regular visits at
the doctor.4,24

Studies explored that beliefs and attitudes regarding vac-
cines, influences parents’ decision-making.1,7,25-26 In addition,
few studies suggested that beliefs and attitudes regarding vac-
cines are mediating variables between sociodemographic status,
and vaccination27 and HLOC beliefs mediated the association
between socioeconomic status and self-rated health.28

Drawing on these studies, the theoretical model for the cur-
rent study (Fig. 1) assumes: (1) a direct association between
socioeconomic variables and the three HLOC dimensions and
compliance with routine childhood vaccinations; (2) beliefs
and attitudes regarding vaccines mediate the association
between socioeconomic variables, HLOC, and compliance with
childhood vaccinations.

Aim

The primary goals of this study were to assess the relationship
between the three HLOC dimensions and parental compliance
with recommended vaccinations, and to determine how beliefs
and attitudes regarding vaccines mediate the relationship.

Results

Two groups of parents were interviewed: 309 parents of chil-
dren who had not completed one or more of the vaccinations

recommended (the study group) and 422 parents of children
who had completed the recommended vaccinations (the con-
trol group).

Socioeconomic characteristics

Parents of the study group had higher levels of education and
income compared with the control group (x2 D 32.43, p <

0.001, x2 D 6.39, p < 0.001), included more Jews (x2 D 32.63, p
< 0.001) and older parents (38.58 vs. 36.17 years, p < .001).
No significant difference was found between the groups in
terms of number of children.

Health locus of control

AMANOVA test revealed that internal HLOC was significantly
higher among participants with above average income (F D
10.26, p < 0.01). Chance HLOC was significantly higher among
participants with a non-academic education (F D 21.02, p <

0.001), Muslims (F D 8.04, p < 0.01) and participants with
average or lower income (F D 19.60, p < 0.001). Powerful
others HLOC was significantly higher among those with a non-
academic education (F D 23.62, p < 0.001) and Muslims (F D
63.84, p < 0.001) (Table 1). In addition, younger parents
reported perception of higher powerful others HLOC (F D
2.04, p < 0.01) (not in the table). No other significant differen-
ces were found.

A MANOVA test revealed that internal HLOC and powerful
others HLOC among parents of the study group were signifi-
cantly lower than the control group (3.00 vs. 3.34, p < 0.001;
2.25 vs. 3.00, p<0.001). Chance HLOC was significantly higher
among parents of the study group than parents at the control
group (2.34 vs. 2.16, p < 0.001) (Table 2).

Attitudes and beliefs

In comparison to the control group, parents of the study group
had significantly lower Pro VA scores (2.78 vs. 3.49, p <

0.001), significantly higher Anti VA scores (3.01 vs. 2.25, p <

0.001), and significantly higher Mandatory VA scores (3.30 vs
2.42, p < 0.001). Parents in the study group considered formal
information sources to be less reliable than their counterparts
in the control group (2.61 vs. 2.95, p < 0.001), and they per-
ceived the informal information sources that oppose vaccina-
tions as more reliable than the parents in the control group
(2.51 vs. 1.96, p < 0.001; Table 2).

Mediating variables

A path analysis (Fig. 2 and Table 3) found that decisions
regarding vaccination were significantly and directly explained
by parents’ education level (ß D ¡0.12, p < 0.001), powerful
other HLOC (ß D 0.23, p < 0.001), Pro VA (ß D 0.11, p <

0.01), Anti VA (ß D ¡0.15, p < .0001), Mandatory VA (ß D
¡0.17, p < 0.001), and perceived reliability of unofficial infor-
mation sources that oppose vaccinations (ß D ¡0.07, p <

0.05). In other words, the absence of academic education, high
level of powerful other HLOC, high positive attitudes regarding
vaccination, weak negative attitudes regarding vaccination,

Figure 1. Theoretical model: Relationship between demographic variables, health
locus of control attitudes, and beliefs regarding vaccination and compliance.
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weak negative attitudes regarding mandatory vaccination, and
considering unofficial information sources that oppose vaccina-
tions as unreliable increase the likelihood that parents will com-
plete their children’s vaccinations.

Parent’s age, income, and religion did not have a direct effect
on the completion of vaccinations. Only the absence of aca-
demic education was found to have a direct and independent
effect on parents’ decisions to complete childhood vaccinations.
Only powerful others HLOC had a direct effect on completion
of vaccination protocol.

Internal HLOC and chance HOCL were found to have an
indirect effect, mediated through other variables on completion
of the vaccination protocol. Findings of the Sobel test (Table 4)
reveal that Pro VA, Anti VA, Mandatory VA, and perceived
reliability of informal information sources that oppose vaccina-
tion acted as mediators for internal HLOC, chance HLOC, and
parents’ compliance with vaccination. In addition to the direct
effect, powerful others HLOC affected an indirect path for
compliance with vaccinations by the mediating variables.

The model based on the pathway analysis (Fig. 2) was found
to have a good fit with the theoretical model according to the
following criteria: x2

(52) D 64.20, p D 0.119, NFI D 0.980,
NNFI D .991, CFI D 0.996, RMSEA D 0.018.

Discussion

The path analysis indicates two major pathways between
HLOC and compliance with recommended vaccinations:

1. A direct path between powerful others HLOC and com-
pliance with vaccinations;

2. An indirect path between internal and chance HLOC
through mediating variables leading to compliance with
vaccinations.

To our knowledge, this is the first study that examines the
relationship between HLOC and child’s vaccination as the

main outcome. The findings in the current study emphasized
the complexity of HLOC: interaction between the three dimen-
sions of HLOC may explain an individual’s health behav-
ior.13,21,29-31 In the current study, internal LOC, chance HLOC
and powerful others HLOC explain full compliance with child-
hood vaccination directly and through mediating factors. Pow-
erful others HLOC predicts direct compliance with childhood
vaccinations, but an indirect path can explain this phenomenon
as well. For example, internal HLOC might follow this path: as
Internal HLOC increases, positive attitudes regarding vaccina-
tions increases and negative attitudes regarding vaccinations
decrease, leading to a higher probability of full vaccination
(Fig. 2).

For not compliant with childhood vaccination, chance
HLOC might follow this path: as chance HLOC increases, posi-
tive attitudes regarding vaccinations decrease but negative atti-
tudes regarding vaccinations, attitudes against mandatory
vaccinations, and reliability of informal sources that opposed
vaccinations increase, leading to lower levels of children’s vacci-
nations (Fig. 2).

The current study found that powerful others HLOC can
directly predict compliance with vaccinations. Few studies have
investigated the association between HLOC and compliance
with vaccinations, and then only as part of health prevention
behaviors. Tinsley & Holtgrave24 found that high internal
HLOC among mothers of infants is a predicting factor to com-
plete a child’s visiting at physician clinics and vaccinations
according to recommendations. The study did not find a signif-
icant association between perception of powerful others HLOC
and use of preventive health services.

In general, studies found that orientation of high internal
HLOC encourages compliance with preventive medicine such
as: measles immunization,32 taking vitamins and iron among
pregnant women,33 and prevention of children’s caries.34 Nev-
ertheless, some studies found no association between high

Table 1. Participant level of health locus of control by socioeconomics variables (MANOVA).

Health Powerful others locus of control Health Chance locus of control Health Internal locus of control
Variable (n) M (SD) M (SD) M (SD)

Education Not academic (240) 3.13 (0.84) 2.40 (0.72) 2.87 (0.74)
Academic (248) 3.23 (0.77) 2.15 (0.65) 2.59 (0.69)
p� 0.09 0.001 0.001

Religion Jewish (636) 3.22 (0.79) 2.21 (0.69) 2.69 (0.71)
Muslims (90) 3.06 (0.80) 2.43 (0.61) 3.23 (0.49)
p� 0.07 0.01 0.001

Income Average or Lower (295) 3.08 (0.85) 2.37 (0.69) 2.69 (0.76)
Above Average (344) 3.28 (0.73) 2.13 (0.67) 2.60 (0.67)
p� 0.01 0.001 0.11

Table 2. Participants’ locus of control, beliefs, and attitudes by parent groups (MANOVA).

Completed Vaccination Protocol Did Not Complete Vaccination Protocol F p<
Variable M (SD) M (SD)

Internal health locus of control 3.34(0.72) 3.00 (0.81) 8.66 0.001
chance health locus of control 2.16 (0.66) 2.34 (0.71) 6.48 0.001
Powerful others health locus of control 3.00 (0.56) 2.25 (0.69) 18.23 0.001
Pro vaccine attitudes 3.49 (0.52) 2.78 (0.76) 220.27 0.001
Anti-vaccine attitudes 2.25 (0.75) 3.01 (0.75) 183.31 0.001
Mandatory vaccine attitudes 2.42 (0.93) 3.30 (0.75) 20.10 0.001
Perceived Reliability of:
Formal Information Sources 2.95 (0.59) 2.61 (0.63) 55.51 0.001
Informal Information Sources 1.96 (0.95) 2.51 (0.86) 62.29 0.001
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internal HLOC and health outcomes. One result repeated con-
sistently: high chance HLOC is a factor that has a negative
influence on a healthy life styles.20,34-35 Similarly, in the current
study, parents with high chance HLOC vaccinated their chil-
dren less, but chance HLOC cannot directly explain complete
vaccinations but through intermediary variables such as: low
pro VA or high anti VA and mandatory VA.

The current study found that beliefs and attitudes regarding
vaccinations were directly and positively associated with parent
compliance with vaccinations. This finding has been well docu-
mented in the literature.1,25-26 Yet, the current study found that

beliefs and attitudes regarding vaccinations are mediating vari-
ables between all three dimensions of HLOC and completing
vaccinations. As far as we know, no study has examined these
relationships. One study27 found that positive attitudes towards
vaccinations and a sense of control (not LOC) are mediating
factors between socioeconomic variables and compliance with
childhood vaccinations. The current study supports this find-
ing. An example of one possible path may be: academic educa-
tion of the parent is associated with low perception of powerful
others HLOC, associated with high anti-vaccination attitudes,
and therefore, uncompleted children vaccines (Fig. 2).

Figure 2. Path diagram model: direct and mediating variables association between parent’s education, health locus of control, attitudes, and beliefs regarding vaccina-
tion. Values on the arrows were correlation coefficients (ß) and values in the boxes were the R2. Thick line D direct association. Model fitness: x2(52) D 64.20, p D .119,
NFID .980, NNFI D .991, CFI D .996, RMSEAD .018.

Table 3. Relationship of the parent’s education, health locus of control, attitudes, and beliefs regarding compliance with vaccinations (path analysis).

Dependent Variable Independent Variable B S.E. b R2

Internal LOC Parent’s Education — — — —
Chance LOC Parent’s Education ¡0.22 0.05 ¡0.15*** 0.02
Powerful others LOC Parent’s Education ¡0.32 0.05 ¡0.21*** 0.04
Pro VA Internal LOC 0.15 0.02 0.16*** 0.56

Chance LOC ¡0.10 0.03 ¡0.09***

Powerful others LOC 0.62 0.03 0.62***

Anti-VA Internal LOC ¡0.09 0.03 ¡0.08** 0.32
Chance LOC 0.20 0.04 0.17***

Powerful others LOC ¡0.38 0.04 ¡0.32***

Mandatory VA Parent’s Education 0.13 0.06 0.06* 0.25
Chance LOC 0.25 0.05 0.18***

Powerful others LOC ¡0.49 0.05 ¡0.37***

Perceived Reliance on Formal Info Sources Powerful others LOC 0.44 0.03 0.50*** 0.25
Perceived Reliance on Informal Info Sources Chance LOC 0.08 0.02 0.11** 0.09

Powerful others LOC ¡0.11 0.03 ¡0.16***

Decision to Vaccinate Parent’s Education ¡0.13 .03 ¡0.12*** 0.38
Powerful others LOC 0.16 0.03 0.23***

Pro VA .008 .003 0.11*

Anti-VA ¡0.09 0.02 ¡0.15***

Mandatory VA ¡0.09 0.02 ¡0.17***

Perceived Reliance on Informal Info Sources ¡0.07 0.03 ¡0.07*

�p < 0.05, ��p < 0.01, ���p < .001; LOC— locus of control; VA— vaccination attitudes.
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The current study found that formal information sources
regarding vaccines were associated with high powerful others
HLOC, but no relation was found with completing vaccina-
tions. This finding supports previous literature.36-38 At the
other end of the spectrum, according to the current study, is
the high degree of reliability attributed to informal sources
regarding vaccinations and that variable’s impact on comple-
tion of vaccinations. This variable only mediates the association
between chance HLOC and vaccinations. It appears that for
parents who did not comply with vaccination protocol, the per-
ceived reliability of internet-based information sources that
opposes vaccination is greater than that of formal information
sources.39

The current study has several limitations. As an observa-
tional cross-sectional study, causal relationships could not be
inferred. Nevertheless, the path analysis enabled the construc-
tion of a causation model,40 as presented in Fig. 2. In addition,
the study was performed when the children were three to four
years old, so it is possible that the parents did not remember
exactly what they felt and thought when their children were
one or two years, when the vaccines were administered. For
this reason, we collected the children’s vaccine status from their
medical records.

The strength of this study is in adding the variable
health locus of control as part of the determinants that can
influence parents in their decision to vaccinate their child.
In order to support parents who, hesitate to vaccinate their
child, it is important to encourage and develop parents’
trust in health care professionals. From a public health per-
spective, there may be a paradox: On the one hand, we are
interested in parents who vaccinated their children with full
understanding of the importance of vaccinations, in their
safety and necessity. On the other hand, we are not inter-
ested in parents who have “blind faith” in nurses or doctors
who care for them.7 We aspire to the public with the ability
to make a sophisticated medical decision, based on profes-
sional and reliable information. Therefore, it is important
to deepen the parents’ knowledge of vaccines in order to
prevent passivity or ignorance regarding the vaccinations of
their child. Actions to strengthen the public’s confidence in
the professional health care include actions at the micro
and macro levels. Micro-level activities include enriching
knowledge among medical staff and providing practical

tools, based on a positive attitude37 and effective communi-
cation with the parent, to cope properly with parents’ hesi-
tation in vaccinations or parents who refuse to one or all
vaccines.47 The medical staff should be able to tailor a spe-
cific intervention program to vaccine hesitate parents
according to their needs.2,5 In the macro level, policymaker
should use sophistical social media to engagement with web
media and informal sources of vaccinations in order to
encourage the public trust in medical staff. Programs for
the general public that engage in critical reading of informal
medical information on websites, will increase the public’s
trust in the medical establishment. As this study suggested,
such programs may act as a balance between chance HLOC
and powerful others HLOC and to encourage hesitate
parents to vaccinate their children.

In conclusion, this study provides evidence that parents with
high levels of powerful others HLOC and high levels of pro-
vaccination attitudes are most likely to vaccinate their children.
Parents with high levels of chance HLOC are most likely not to
vaccinate their children, a mediating factor might be high levels
of anti-vaccination attitude.

Parents with high levels of internal HLOC are most likely to
vaccinate their children through mediating factors such as high
levels of pro-vaccination attitude and low anti-vaccination
attitude.

This study highlights the importance of health LOC as hav-
ing an impact on parents’ decision-making regarding their
child’s vaccination. At the same time, parents’ attitudes to vac-
cines are highly important as mediating factors between the
health LOC and the decision on whether to vaccinate the child.
Encouraging public trust in public health teams, as well as
strengthening positive attitudes on vaccines, will encourage
vaccination, particularly among parents who are vaccines
hesitate.

Materials and methods

Study sample

This was a stratified case-control study with a retrospective
cohort.41-42 The participants were recruited from parents of
infants born in 2009 registered at MCHC clinics from north
and central Israel. These clinics included about 13% of all
births in 2009. MCHCs offer a variety of preventive health
services for mother and child, including childhood vaccina-
tion. The MCHCs serve Israel’s entire population. Data
regarding the completion of vaccinations, as well as contact
information were retrieved from the medical files at each
relevant MCHC.

Two groups of children were identified

(1) children who had not completed at least one of three
childhood vaccinations by the age of two: three parts of
the hepatitis B vaccination (HBV-3), four parts of the
diphtheria-tetanus-pertussis vaccination (DTaP-4), and
vaccination against mumps, measles, and rubella
(MMR-1). These vaccinations are routinely adminis-
tered during the first year of life and are considered

Table 4. Results of Sobel tests for significant relationships with the mediating vari-
ables: Parents’ attitudes towards vaccination and perceived reliance on information
sources (N D 731).

Independent Variable Mediating Variable Sobel S.E.

Internal LOC Pro VA 8.86*** 0.013
Anti-VA 7.06*** 0.11

Chance LOC Pro VA ¡6.91*** 0.10
Anti-VA ¡6.23*** 0.10
Mandatory VA ¡5.98*** 0.11
Reliance on Informal Sources �3.36*** 0.14

Powerful others LOC Pro VA 4.77*** 0.16
Anti-VA 6.28*** 0.10
Mandatory VA 4.09*** 0.19
Reliance on Informal Sources 3.84*** 0.13

���p < 0.001.
LOC— locus of control.
VA— vaccination attitudes.
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core vaccination protocol. We examined whether chil-
dren completed each vaccine by receiving all doses.
Children who did not receive the last dose of the vac-
cine series were defined as children who did not fully
vaccinate according to their age, whether or not they
received the first doses of the vaccine series.

(2) a control group of children who had completed the three
vaccinations by the age of two. Each group was randomly
sampled and a telephone interview was conducted with
one of the parents.

The telephone interviews were conducted between December
2012 and March 2013.

Measures

Health locus of control

The measure of HLOC was based on the Multidimensional
Health Locus of Control (MHLC) questionnaire developed
by Wallston, Wallston & Devellis.23 MHLC assesses internal
LOC, chance LOC and powerful others LOC to predict
health-related behavior. The questionnaire was adapted to
reflect the topic of childhood vaccinations, while remaining
as faithful as possible to the original wording. For example,
question for internal HLOC: “When my child is ill, I have
the power to make him well again; question for cance
HLOC: ”I often feel that no matter how many vaccines my
child might get, if he is going be ill, he will be’; and for
powerful others HLOC: ” If my child regularly visit the
Mother-Child Health Clinic, my child is less likely to have
health problems”. The questionnaire included 18 items
ranked on a Likert scale, ranging from 1 D “not agree at
all” to 4 D “very much agree”.

We tested content validity of the questionnaire according to
4 opinions from professionals in four different fields: social epi-
demiology, public health and vaccinations, child medicine
(MD), and statistics. The questionnaire was reworded accord-
ing to their recommendations until we reach a final version of
the scales. Cronbach’s alpha for internal LOC was 0.68; for
chance LOC 0.70; and for powerful others 0.77.

Beliefs and attitudes towards vaccination and sources
of information

These measures were based on the questionnaire from Salmon
et al.,43 which was adapted to refer to parents of infants. Three
groups of attitudes were examined:

(a) pro-vaccine attitudes (Pro VA), for example: “To
what extent do you agree that vaccinations were proven
safe before it was decided to administer them to children?”;
(b) anti-vaccine attitudes (Anti VA), for example: “To what
extent do you agree that vaccinations can cause attention
deficit disorder, chronic illness, or autism?”; (c) attitudes
regarding mandatory vaccination (Mandatory VA), for
example: “To what extent do you agree that mandatory
administration of vaccinations goes against freedom of
choice?”. Answers were recorded on a Likert scale, ranging
from 1 D “completely disagree” to 4 D “completely agree”.
The higher scores suggest high pro- or anti vaccination

attitudes in questions “a” and “b” and higher disagreement
with mandatory vaccinations in questions “c”. Cronbach’s
alpha was 0.84, 0.80, and 0.79, respectively.

Beliefs in reliability of information sources regarding vac-
cines were divided into two groups: (a) formal sources of infor-
mation, for example: “To what extent do you perceive the
MCHC nurses as reliable?” and (b) informal sources of infor-
mation, for example: “To what extent do you perceive the inter-
net sites that oppose vaccination as reliable?” A Likert scale was
provided, ranging from 1 D “completely reliable” and 4 D
“completely unreliable”. Cronbach’s alpha was 0.83 and 0.64,
respectively.

Demographic characteristics

These characteristics included age, educational level (academic
and nonacademic), number of children in the family, religion
(Jewish, Muslim), and household income level. The average
income in Israel in 2011 was 12,100 NIS and was stated in the
questionnaire. The respondent was asked to report if his or her
income was below average, average, or above average.

Statistical analysis

We used the x2 and MANOVA tests to identify significant dif-
ferences between the two parent groups regarding socioeco-
nomic variables, health LOC dimensions, and variables related
to beliefs and attitudes about vaccines. Path analysis was con-
ducted to test the fit of the theoretical model and to analyze the
mediating variables.44 To examine the model’s fit (goodness of
fit), the x2 test, the non-normed fit index (NNFI), the normed
fit index (NFI), and the root mean square error of approxima-
tion (RMSEA) with comparative fit index (CFI) were calcu-
lated. For the x2 test, a p-value>0.05 indicated a nonsignificant
difference between the theoretical model and the calculated
(equations) statistical model, suggesting a good fit. On the
NNFI, NFI, and CFI tests, p-values >0.95 and a p-value < 0.05
on the RMSEA test were considered indicative of a good model.
Regression coefficient (ß) with p-value < 0.05 tested the associ-
ations between the variables. The significance of the mediating
variables was performed by the Sobel test.45-46 Analyses were
performed using SPSS version 21. The AMOSE software pack-
age version 22 was used for the path analysis.
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