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a  b  s  t  r  a  c  t

Background:  The  risk  factors  of  underutilization  of childhood  vaccines  in  populations  with  high  access  to
health services  are  not  fully  understood.
Objectives:  To determine  vaccination  coverage  and  factors  associated  with  underutilization  of  childhood
vaccines  in  a population  with  sub-optimal  vaccination  compliance,  despite  a  high  health  care  access.
Methods:  The  study  was  conducted  among  430 children  from  ultraorthodox  Jewish  communities  in  the
Bnei Brak  city  and  Jerusalem  district.  Data  on  immunization  status,  socio-demographic  factors  and  on
parents’  attitudes  regarding  vaccines  were  obtained  from  medical  records  and  through  parents’  inter-
views.
Results:  The  proportion  of  fully  vaccinated  children  was  65%  in  2-  to  5-year-old  ultraorthodox  children
from  Jerusalem  district,  and  86%  in  2.5-year-old  children  from  Bnei  Brak  city.  The  factors  that  were
significantly  associated  with  vaccines  underutilization  in  Bnei  Brak  were  having  >6  siblings,  maternal
academic  education,  parental  religious  beliefs  against  vaccination,  perceived  risk  of  vaccine  preventable
diseases  as  low,  and  mistrust  in  the  Ministry  of  Health  (MOH).  Similarly,  in Jerusalem,  religious  beliefs
against  vaccination,  and  the  perceived  low  risk  of  vaccine  preventable  diseases  significantly  increased
the  likelihood  of  under-immunization,  while  having  a complementary  health  insurance  was  inversely
related  with  vaccines  underutilization.
Conclusions:  The  risk factors  of  under-immunization  are  in  part  modifiable,  by  means  of health  education
on the  risks  of vaccine  preventable  diseases  and  by improving  the  trust  in  the  MOH.  The  leaders  of  the
ultraorthodox  communities  could  play  an  important  role  in such  interventions.

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Vaccines have substantially reduced the global burden of infec-
tious diseases and are considered as one of the most important
achievements in public health [1–3].

Paradoxically, as a result of the decrease in the vaccine pre-
ventable diseases, parents in modern societies are not familiar
with these diseases. For these parents the threat of vaccine pre-
ventable diseases becomes less concrete [2–4], and therefore they
may  reconsider the need of vaccinating their children [5].  In
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addition, concerns regarding vaccine safety [6] and sometimes bar-
riers towards access to health services [5,7,8],  might in part explain
underutilization or non-compliance with childhood immunization.

In Israel, the reported vaccination coverage is over 90% at the
age of two years [9]. Early childhood immunizations are given
through Family Health Centers (FHCs) spread all over the country.
Despite the good access to routine childhood immunizations, there
is evidence of underutilization of vaccines in ultraorthodox Jewish
communities in Israel. This population has experienced frequent
and large outbreaks of vaccine preventable diseases [10–12],  not
only in Israel, but also in Europe [13,14] and in the United States
[15].

The aims of the present study were to determine the coverage
and risk factors of underutilization (delay, parents’ refusal) of child-
hood vaccinations in the ultraorthodox Jewish community in Israel,
a population suspected to have suboptimal vaccination coverage.

0264-410X/$ – see front matter ©  2012 Elsevier Ltd. All rights reserved.
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2. Methods

2.1. Study population

The study target population comprised children belonging to
ultraorthodox Jewish communities in Tel Aviv and Jerusalem dis-
tricts.

About 10–14% of the Jewish population in Israel is ultraortho-
dox; this subpopulation is characterized by large families, high
fertility rates and living in crowded conditions [16–18].

2.2. Sampling and sampling frame

The sampling frames were the ultraorthodox Jewish city Bnei
Brak in the Tel Aviv district, and ultraorthodox neighborhoods
in Jerusalem district. Three hundred children aged 2–2.5 years
(birth year 2005) from Bnei Brak were randomly selected from
the “newborns file” that contains information on all live births in
the district. These children were located through FHCs or through
the population registry. Overall data on vaccination status were
available for 260 (86.7%) children from Bnei Brak. In Jerusalem dis-
trict, a sample of uncovered telephone numbers registered in the
national telephone company in ultraorthodox neighborhoods was
randomly selected. Eligible households were those having a child
aged 2–5 years. After exclusion of fax and commercial numbers
and households without an age-eligible child, the number of can-
didate households was 2360, of these, 1443 could not be located,
19 were excluded due to language problems, thus leaving a total
of 898 households that were successfully contacted. Of the 898
households, 270 (30.1%) completed the interview, and 628 (69.9%)
refused to participate in the study.

The risk factors of vaccines underutilization were studied in the
framework of a case–control study. This study was  conducted in
a sub-sample of the survey participants and among parents who
actively declared refusal to vaccinate their children.

In the case–control study we compared socioeconomic and
demographic data, and parents’ attitudes on vaccines among chil-
dren who were not adequately vaccinated for their age (cases), with
those of children who were adequately vaccinated, serving as the
control group. The cases and controls were participants of the sur-
vey who met  the definition below and whom parents agreed to be
interviewed. Since the number of parents who refused to vaccinate
their children in the random sample was relatively small in Bnei
Brak, we offered parents known to the FHCs as vaccine refusals to
participate in the study.

The definition of cases and controls was based on the number
of vaccine doses that the child received from birth until the sur-
vey (age 2.5 in Brak and age 2–5 years in Jerusalem). According to
the MOH, the recommended vaccines (and number of doses) in the
early childhood vaccination schedule of 2005 that should be com-
pleted by age of 2–2.5 years were: Mumps  Measles Rubella – MMR
(1), Hepatitis B – HBV (3), Hepatitis A – HAV (2), Diphtheria-Tetanus
– DT (4), acellular Pertussis – aP (4), Inactivated Polio Vaccine – IPV
(4), and Hemophilus influenza type b – Hib (4). Children were clas-
sified as cases if they received ≤20 doses, of the 22 recommended
doses in the 2005 routine vaccination schedule. Adequately vacci-
nated children (controls) were those who received 21–22 of these
vaccine doses. Cases and controls were selected from the same
geographic area.

2.3. Collection of data

Data on immunization status were collected from medical
records or parental interviews. The interviews were performed by
trained interviewers by telephone. Parents (mostly mothers) were
asked to report the date in which each vaccine dose was  given as it is

documented in the child’s immunization card. Socio-demographic
data and information on parents’ attitudes were collected through
parents’ interviews using a structured questionnaire.

The questionnaire included questions on the child’s sex, birth
order, number of siblings, household crowding (number of per-
sons living in the household divided by the number of rooms in
the household), parental education and parental age, questions on
the parents’ attitudes towards immunizations safety, perceived risk
of vaccine preventable diseases, preference of natural immunity,
religious beliefs against immunizations, vaccination following a
rabbi recommendation, trust in MOH  regarding vaccination, hav-
ing a complementary health insurance, and markers of natural life
style (preference of natural devilry without medical staff, prefer-
ence of alternative medicine over conventional medicine, duration
of breastfeeding, using epidural anesthesia, and opposing vitamin
K administration to the baby after birth).

Attitudes were defined according to the score on several 2- to
7-item summative scales (Appendix A), in which mothers were
asked to rank their agreement with the items on a scale between
1 and 4, where 1 was “totally agree” and 4 was  “totally dis-
agree”. The classification of the mothers’ agreement with each
score was as following: those who scored below the median
were considered as “disagree” with a certain attitude, while scor-
ing the median or higher were classified as “agree” with the
attitude.

2.4. Statistical analysis

Proportions and 95% confidence intervals (CI) of children who
were not vaccinated, partially vaccinated, and who received all the
recommended vaccines in the routine immunization program (fully
vaccinated) were calculated. To examine the risk factors of under-
utilization of childhood vaccines, bivariate analysis was  performed
using Chi square test and Fisher exact test for categorical variables,
and Student t-test for continues variables. Crude odds ratio (OR) and
95% CI were calculated. Multivariate analysis was performed using
stepwise logistic regression models. The criteria for selecting the
independent variables that were included in the multivariate anal-
ysis were the combination of several factors; the significance level
of the association with vaccines’ underutilization in the bivariate
analysis (P < 0.05 in Bnei Brak and P < 0.1 in Jerusalem), the presence
of correlations between the independent variables (significantly
correlated variables were not included in the same model), and our
a priori hypothesis. Adjusted OR and 95% CI were driven from the
logistic regression models. Correlations between independent vari-
ables were examined using Spearman correlation coefficient. Two
tailed P < 0.05 was considered statistically significant. The analyses
were performed separately for each geographic region.

3. Results

The proportion of fully vaccinated children was 65.9% (95% CI
60.1–71.3) in Jerusalem, compared with 86.1% (95% CI 81.4–89.8)
in Bnei Brak. The respective proportion of partially vaccinated chil-
dren was  28.2% (95% CI 23.1–33.8), and 12.7% (95% CI 9.2–17.3),
while 5.9% (95% CI 3.7–9.4), and 1.2% (95% CI 0.4–3.33), were not
vaccinated with any vaccine in Jerusalem and Bnei Brak, respec-
tively

In Bnei Brak, the percent of unvaccinated children ranged from
1.2% for MMR  to 6.5% for DT, while in Jerusalem this percent
ranged from 7.4% for MMR  to 15–19% for components of the pen-
tavalent vaccine (DTaP–Hib–IPV). The proportion of children who
completed two  doses of hepatitis A vaccine was 43–65% (Table 1).
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Table  1
Vaccination coverage of the routine childhood immunizations.a

Vaccine (no. doses) Bnei Brak Jerusalem

Vaccinated Not vaccinated Vaccinated Not vaccinated

HBV (3) 251 (96.5) 9 (3.5) 246 (90.1) 27 (9.9)
DT  (4) 243 (93.5) 17 (6.5) 229 (84.8) 41 (15.2)
P  (4) 244 (93.8) 16 (6.2) 226 (84.6) 41 (15.4)
HIB  (4) 244 (93.8) 16 (6.2) 221 (81.3) 51 (18.8)
IPV  (4) 244 (93.8) 16 (6.2) 232 (84.7) 42 (15.3)
MMR  (1) 257 (98.8) 3 (1.2) 249 (92.6) 20 (7.4)
HAV  (2) 112 (43.1) 148 (56.9) 175 (68.1) 82 (31.9)

a Not vaccinated: Did not receive the vaccine either due to delay or parental refusal. HBV: Hepatitis B virus, DT: Diphtheria Tetanus, P: Pertussis, HIB: Hemophilus influenza
type  b, IPV: Inactivated Polio Vaccine, MMR:  Mumps  Measles Rubella, HAV: Hepatitis A.

3.1. Bivariate analysis of the factors associated with vaccines
underutilization

In Bnei Brak, academic maternal education, higher mean mater-
nal and paternal age, having more than 6 siblings, and living in
crowded households were significantly associated with increased
likelihood of vaccines underutilization (Table 2). Similarly, chil-
dren of parents who preferred naturally acquired immunity over
vaccine-induced immunity, who believed that the risk of vaccine
preventable diseases is low, who hold religious beliefs against
immunizations, and who did not trust the MOH  in respect to vac-
cination, had increased the likelihood of vaccines underutilization
as compared with children whose parents did not agree with such
attitudes. Using epidural anesthesia was significantly less common
among mothers of children who were not adequately vaccinated
than among mothers of adequately vaccinated children. Mothers
of the former group believed that vaccines are traumatic for chil-
dren more often than the later group (Table 2). In Jerusalem, having
complementary health insurance was significantly and inversely
associated with vaccines underutilizations (Table 3). Borderline
statistically significant associations with vaccines underutiliza-
tion were found for parental religious beliefs against vaccination,
preferring alternative medicine over conventional medicine, and
opposing vitamin K administration to the baby after birth (Table 3).

3.2. Multivariate analysis of the risk factors of vaccines
underutilization

In Bnei Brak, several socio-demographic variables that were sig-
nificantly associated with vaccines underutilization in the bivariate
analysis were highly and significantly correlated. The Spearman
coefficient was 0.90 for maternal and paternal age (P < 0.001).
For maternal age and number of siblings the Spearman coeffi-
cient was 0.64 (P < 0.001), and for crowding conditions at home
and number of siblings it was 0.61 (P < 0.001). From these vari-
ables selected the variable “number of siblings” to be included
into the multivariate analysis, since our a priori hypothesis was
that children from large families may  have increased likelihood
of under-immunization. In addition we included into the multi-
variate analysis the variables maternal education, perceived risk
of vaccine preventable diseases, preference of natural immunity
over vaccine-induced immunity, holding religious beliefs against
vaccines, using epidural anesthesia, and trust in MOH  concerning
vaccines. The results of this analysis showed that children of larger
families and more educated mothers had increased odds of vaccines
underutilization, and so were children of parents holding religious
beliefs against vaccines, who considered the risk of vaccine pre-
ventable diseases as low and who did not trust MOH  regarding
immunizations, as compared with children whose parents did not
hold such beliefs (Table 4). The variables that were included in
the multivariate analysis of the data from Jerusalem were per-
ceived risk of vaccine preventable diseases, holding religious beliefs

against vaccines, attitudes towards vaccines’ safety, preference of
alternative medicine, opposing vitamin K administration, and hav-
ing complementary health insurance. The risk factors of vaccines
underutilization in this region were parents considering the risk of
vaccine preventable diseases as low and holding religious beliefs
against vaccines, while having complementary health insurance
was strongly and inversely associated with vaccines underutiliza-
tion (Table 4).

4. Discussion

This study quantifies and characterizes the underutilization
of childhood immunizations in the ultraorthodox Jewish com-
munity in Israel, which was suspected for low level of pediatric
vaccination coverage despite the good access to health care. Under-
immunization may  reduce the population immunity levels below
the herd immunity threshold, and can facilitate the occurrence of
vaccine preventable diseases epidemics. This was at least in part
the cause of the recent outbreaks of mumps  and measles in Israel
that started in communities with lower vaccination coverage level
(e.g. ultraorthodox Jewish communities) and spread all over the
country [10,11].

The proportion of children who were adequately vaccinated for
their age was  relatively low: 86% in Bnei Brak and 66% in Jerusalem.
The proportion of children who were not vaccinated with any vac-
cine was 1.2–6%. Only 43–68% of children completed two doses of
hepatitis A vaccine; it is possible that the low frequency of visits
to the FCH at the ages 18–24, when this vaccine is given, lowers
chances of catch up.

The risk factors for early childhood underutilization varied
slightly between the geographic areas. In Bnei Brak the risk fac-
tors were having >6 siblings, maternal academic education, having
parents holding religious beliefs against vaccination, perceiving the
risk of vaccine preventable diseases as low and with mistrust in
MOH. In Jerusalem the risk factors were having parents holding
religious beliefs against vaccination, and perceiving the risk of vac-
cine preventable diseases as low. Having a complementary health
insurance was  positively associated with immunizations.

It was previously shown that under-immunization and vacci-
nation delay were more common among mothers having a large
number of children [6,19].  This could be the result of limited time
and other barriers to attend the FCH at the scheduled date for
immunization due to difficulties and burden of taking care of a
larger number of children. It was reported that parents who refuse
to vaccinate their children are more educated [6,20] than those
who do not. Other studies did not find such an association [21],
or reported a positive association between low maternal educa-
tion and high level of concern regarding vaccines safety [22]. In
common with previous studies [23,24],  we found that perceiv-
ing the risk of vaccine preventable diseases as a low risk was
associated with 4.3–4.9 fold significant increased likelihood of
under-immunization. It seems that parents’ decision to vaccinate
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Table  2
Risk factors of underutilization childhood immunizations, Bnei Brak.a

Cases (N = 31) Controls (N = 77) OR (95% CI) P value

N (%) N (%)

Sex
Males 15 (48.4) 34 (44.2) 1.19 (0.51–2.76) 0.68
Females 16 (51.6) 43 (55.8) Reference

Birth order
1st 2 (6.5) 16 (20.8) Reference 0.09
2nd  + 29 (93.5) 61 (79.2) 3.80 (0.80–36.0)

No.  siblings
≤6 14 (45.2) 57 (77.0) Reference 0.001
>6 17 (54.8) 17 (23.0) 4.07 (1.67–9.92)

Maternal education
Academic 12 (38.7) 13 (17.1) 3.06 (1.19–7.81) 0.01
Not-academic 19 (61.3) 63 (82.9) Reference

Paternal education
Yeshiva student 22 (71.0) 57 (75.0) 0.81 (0.30–2.37) 0.80
Else  9 (29.0) 19 (25.0) Reference

Household crowdingb

Low 12 (38.7) 46 (63.9) Reference 0.01
High  19 (61.3) 26 (36.1) 2.80 (1.17–6.67)

Paternal age, years 37.6 (5.3) 31.4 (6.7) 1.15 (1.06–1.25) <0.001
Maternal age, years 33.5 (5.7) 30.0 (5.6) 1.11 (1.02–1.20) 0.005
Vaccines are safe

Disagree 21 (67.7) 37 (48.1) 2.27 (0.94–5.45) 0.06
Agree  10 (32.3) 40 (51.9) Reference

Prefer natural immunity
Disagree 14 (45.2) 51 (66.2) Reference
Agree 17 (54.8) 26 (33.8) 2.38 (1.01–5.57) 0.04

The  risk of vaccine preventable diseases is low
Disagree 11 (35.5) 58 (75.3) Reference <0.001
Agree  20 (64.5) 19 (24.7) 4.22 (1.75–10.20)

Vaccination is traumatic
Disagree 24 (77.4) 77 (100.0)
Agree 7 (22.6) 0 <0.001

Religious beliefs against vaccination
Disagree 15 (48.4) 66 (85.7) Reference <0.001
Agree  16 (51.6) 11 (14.3) 6.40 (2.47–16.55)
Vaccination following the rabbi recommendation

Disagree 16 (51.6) 41 (53.2) Reference 0.87
Agree 15 (48.4) 36 (46.8) 0.87 (0.46–2.45)

Trust in MOH  regarding vaccines
No 11 (35.5) 8 (10.4) 4.74 (1.68–13.99) 0.04
Yes  20 (64.5) 69 (89.6) Reference

Having a complementary health insurance
No 5 (16.1) 12 (14.6) Reference 1.00
Yes  26 (83.9) 65 (84.4) 0.96 (0.28–3.83)

Prefer natural devilry
No 28 (90.3) 76 (98.7) Reference
Yes  3 (9.7) 1 (1.3) 8.14 (0.81–81.56) 0.07

Using  epidural anesthesia
No 16 (51.6) 18 (23.4) 3.49 (1.44–8.43) 0.004
Yes 15 (48.4) 59 (76.6) Reference

Opposing vitamin K administration
No 29 (93.5) 75 (97.4) Reference 0.57
Yes  2 (6.5) 2 (2.6) 2.58 (0.34–19.22)
Breastfeeding duration (months) 12.5 (6.1) 10.3 (5.9) 1.06 (0.99–1.14) 0.08
Prefer alternative medicine

No 24 (77.4) 68 (88.3) Reference
Yes  7 (22.6) 9 (11.7) 2.20 (0.73–6.56) 0.22

a OR (CI): Odds Ratio and confidence intervals. MOH: Ministry of Health.
b Household crowding was  calculated as the number of persons living in the household divided by the number of rooms in the household. Household crowding was

considered high if it was higher than the median level.

their child greatly depends on weighting the chances of their child
to get the vaccine preventable diseases and the expected severity
of the disease.

We  found that mistrust in MOH  regarding vaccines was a strong
predictor of under-immunization. Negative attitudes towards
healthcare providers and the government were related with high
level of parental concerns regarding vaccines safety [22], and vac-
cine exemption in the United States [24].

In our study, having a complementary health insurance was
associated with decreased likelihood of under-immunization in

children from Jerusalem. In Israel all citizens have health insurance
by the Health Insurance Law, and routine childhood vaccination is
given to all residents, regardless of health insurance status. In our
opinion, having a complementary insurance is a marker of health
care use habits, rather than a barrier towards immunizations.

Children of parents holding religious beliefs against vaccines
were at increased risk of under-immunization. It seems that the
leaders of the ultraorthodox religious communities should be
involved in any intervention aiming to increase immunization cov-
erage in these communities.



K. Muhsen et al. / Vaccine 30 (2012) 2109– 2115 2113

Table  3
Risk factors of underutilization of childhood immunizations, Jerusalem.

Cases, (N = 28) Controls, (N = 83) OR (95% CI)a P value

N (%) N (%)

Sex
Males 12 (42.9) 37 (44.6) 0.93 (0.38–2.23) 0.87
Females 16 (57.1) 46 (55.4) Reference

Birth order
1st 5 (17.9) 8 (10.4) Reference 0.32
2nd  + 23 (82.1) 69 (89.6) 0.53 (0.15–1.79)

No.  siblings
≤6 15 (62.5) 43 (68.3) Reference 0.62
>6 9  (37.5) 20 (31.7) 1.29 (0.48–3.44)

Maternal education
Academic 3 (14.3) 16 (28.6) 0.42 (0.07–1.75) 0.24
Not-academic 18 (85.7) 40 (71.4) Reference

Paternal education
Yeshiva student 20 (74.1) 52 (74.3) 0.98 (0.35–2.72) 0.98
Else  7 (25.9) 18 (25.7) Reference

Household crowdingb

Low 7 (38.9) 31 (53.4) Reference 0.41
High  11 (61.1) 27 (46.6) 1.80 (0.61–5.30)

Paternal age, years 34.9 (7.6) 36.2 (8.1) 0.97 (0.90–1.05) 0.59
Maternal age, years 32.9 (6.0) 34.4 (6.8) 0.96 (0.80–1.05) 0.43
Vaccines are safe

Disagree 16 (76.2) 59 (76.6) 0.98 (0.31–3.03) 1.00
Agree 5 (23.8) 18 (23.4) Reference

Prefer natural immunity
Disagree 10 (41.7) 46 (59.0) Reference
Agree 14 (58.3) 32 (41.0) 2.01 (0.79–5.09) 0.13

The  risk of vaccine preventable diseases is low
Disagree 7 (31.8) 41 (56.2) Reference 0.05
Agree 15 (58.3) 32 (43.8) 2.74 (1.00–7.53)

Vaccination is traumatic
Disagree 26 (96.3) 77 (96.2) Reference
Agree 1 (3.7) 3 (3.8) 0.98 (0.09–9.90) 1.00

Religious beliefs against vaccination
Disagree 11 (57.9) 54 (78.3) Reference 0.08
Agree 8 (42.1) 15(21.7) 2.61 (0.89–7.67)

Vaccination following a rabbi recommendation
Disagree 9 (40.9) 18 (22.8) Reference 0.10
Agree 13 (59.1) 61 (77.2) 0.42 (0.15–1.15)

Trust in MOH  regarding vaccines
No 7 (29.2) 17 (21.8) 1.47 (0.52–4.14) 0.58
Yes  17 (70.8) 61 (78.2) Reference

Having a complementary health insurance
No 15 (60.0) 14 (17.7) Reference <0.001
Yes  10 (40.0) 65 (82.3) 0.14 (0.05–0.39)

Prefer natural devilry
No 19 (76.0) 70 (86.4) Reference
Yes  6 (24.0) 11 (13.6) 2.00 (0.65–6.13) 0.22

Using  epidural anesthesia
No 15 (55.6) 37 (46.3) 1.45 (0.60–3.56) 0.40
Yes 12 (44.4) 43 (53.8) Reference

Opposing vitamin K administration
No 22 (88.0) 76 (97.4) Reference 0.09
Yes  3 (12.0) 2 (2.6) 5.18 (0.81–32.9)

Breastfeeding duration (months) 12.4 (5.3) 12.9 (6.6) 0.98 (0.91–1.06) 0.72
Prefer alternative medicine

No 12 (57.1) 59 (78.7) Reference
Yes  9 (42.9) 16 (21.3) 2.76 (0.99–7.71) 0.08

The total number of cases and controls may  be less than 28, and 83, respectively, due to missing data on some variables.
a OR (CI): Odds Ratio and confidence intervals. MOH: Ministry of Health.
b Household crowding was calculated as the number of persons living in the household divided by the number of rooms in the household. Household crowding was

considered high if it was  higher than the median level.

The ultraorthodox Jewish communities in Israel and abroad have
suffered from frequent outbreaks of vaccine preventable diseases
[10–15]. Given the closed nature of this population, exploring the
risk factors of vaccines underutilization was always challenging
[25]. Applying a culturally sensitive approach we  comprehensively
studied and documented for the first time the determinants of vac-
cines under immunization in this community.

This study has several limitations, data on immunizations
among subjects from Jerusalem and those who  were not
located in FHCs were obtained through maternal reports. The

compliance with the survey in Jerusalem was low (∼30%),
and about 13% of the children who were sampled from Bnei
Brak were not located. It is possible that the figures obtained
on the vaccination coverage might be slightly overestimated
because they derived just from subjects who agreed to be
interviewed and those who  were successfully located. In addi-
tion, we were not always able to distinguish between parental
refusals or delay of their child vaccination, since a documenta-
tion of these conditions was not always available in the medical
records.
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Table  4
Multivariate analysis of the risk factors of underutilization of childhood
immunizations.

Adjusted OR (95%CI) P value

Bnei Braka

No. siblings
≤6 Reference
>6 7.26 (2.12–24.89) 0.002

Maternal education
Academic 4.76 (1.43–15.76) 0.011
Not-academic Reference

Religious beliefs against vaccination
Disagree Reference
Agree 7.64 (2.21–26.40) 0.001

The  risk of vaccine preventable diseases is low
Disagree Reference 0.013
Agree 4.28 (1.35–13.53)

Trust in MOH  regarding vaccines
No 5.54 (1.40–21.80) 0.014
Yes  Reference

Jerusalemb

Religious beliefs against vaccination
Disagree Reference
Agree 6.91 (1.41–33.83) 0.017

The  risk of vaccine preventable diseases is low
Disagree Reference 0.05
Agree 4.90 (1.00–24.00)

Having a complementary health insurance
No Reference 0.017
Yes  0.10 (0.02–0.48)

a The variables that were included in the multivariate analysis were maternal
education, number of siblings, perceived risk of vaccine preventable diseases, prefer-
ence of natural immunity over vaccine-induced immunity, holding religious beliefs
against vaccines, using epidural anesthesia, and trust in Ministry of Health (MOH)
concerning vaccines.

b The variables that were included in the multivariate analysis were perceived risk
of  vaccine preventable diseases, holding religious beliefs against vaccines, attitudes
towards vaccines’ safety, preference of alternative medicine, opposing vitamin K
administration, and having complementary health insurance.

5. Conclusions

Large families and mothers with academic education are the
risk groups of under-immunization in early childhood in the ultra-
orthodox Jewish community. Some of the risk factors are modifiable
by means of health education on the risks of vaccine preventable
diseases and improving the trust in MOH. The leaders of the
ultraorthodox communities could play an important role in such
interventions.
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Appendix A.

Perceived risk of vaccine preventable diseases

1. The diseases for which vaccines are given usually are not severe.
2. I do not harry to vaccinate my  children since most children in

the population are vaccinated.
3. Outbreaks can propagate to all regions in the country.

4. A disease like measles is usually transient, it is better to get the
disease than the risk of the vaccine.

5. Vaccines are not needed anymore, since the diseases for which
vaccination os given have vanished.

6. The risk of a vaccine is greater than the risk of the disease.
7. The risk of vaccines is very small.

Vaccines safety

1. The vaccines that were approved by the MOH  are safe.
2. The vaccine against measles is safe and efficient.
3. The information on vaccines’ safety is not reliable.

Preference of natural immunity

1. It is better to acquire immunity by a natural disease.
2. Breastfeeding supplies better protection than vaccines do.
3. It was  the good hygiene that led to the reduction in infectious

diseases.

Religious beliefs against vaccines

1. God will protect children; there is no need to vaccinate them.
2. To save your soul, avoid a doctor without faith.
3. Diseases occur due to disrespect to God and not due to under-

vaccination.

Rabbi recommendation
I  will not vaccinate my  children if the rabbi does not recommend

that (the mother was asked to rate her agreement with this single
statement).

Vaccines are traumatic for the child
The mother was asked to rate her agreement with this single

statement.
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