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ABSTRACT:
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Background: Ultrasound examination of the fetus enables
diagnosis of many major malformations during pregnancy,
providing the possibility to consider termination of the
pregnancy. As a result, in many cases the incidence of mal-
formations at birth does not represent their true incidence,
Objectives: To determine the impact of prenatal diagnosis
and pregnancy termination on the relative incidence of
malformations at birth among Jews and Muslim Arabs in Israel.
Methods: Data on selected major malformations in 2000-
2003 were coliected from the two large central databases of
the Ministry of Health and the Central Bureau of Statistics
which contain information regarding births, stillbirths and
terminations of pregnancies.
Results: For many malformations the total incidence was
much higher than the incidence at birth. For almost all of
the malformations studied, the total incidence was higher
in Muslims than in Jews and the differences were further
accentuated among the livebom because of the differences
in the rate of pregnancy terminations.
Conclusions: In order to detect possible influences of
environmental.or genetic factors on major malformations
in Israel, itis ¢ritical to look at data including pregnancy
terminations, stillbirths and live births.
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malformations, prenatal diagnosis, termination of
pregnancy, Jews, Muslims

he population of Israel is estimated to be 7,282,000 and is
T both ethnically and religiously diverse. Jews constitute 80%
of the population, while Muslims constitute 15%, Druze 3%,
and Christians 2% [1]. Most of the Muslims and Christians
are Arabs. There has been an impressive reduction in infant
mortality rates among both Jewish and non-Jewish citizens
since the creation of the State of Israel in 1948; however, dif-
ferences remain particularly as a result of differences in the

* This article represents the opinions of the authors and not
necessarily those of the Ministry of Health.

frequency of congenital malformations and genetic diseases
(2]. Significant differences in the rate of malformations at birth
between Jews and the Muslim and Druze populations were
demonstrated in a study that used the National Registry of
Birth Defects during the period 1991-2000 among more than
1.2 million liveborns [3]. However, since major fetal malfor-
mations may be diagnosed during pregnancy and often lead to
pregnancy termination, the incidence at birth does not always
represent the true incidence. The present study was performed
to determine the impact of prenatal diagnosis on the rates of
selected major malformations at birth among the two major
religious communities in Israel - Jews and Muslims.

SUBJECTS AND METHODS

Data were collected from the two large central databases of
the Ministry of Health and the Central Bureau of Statistics;
these contain information on births, stillbirths and termina-
tions of pregnancies. In Israel almost all infants are delivered
in hospitals and the mandatory reporting of all live and still-
births to the Ministry of Health includes details regarding
the presence and type of congenital malformations. Since the
year 2000, the mandatory report to the Central Bureau of
Statistics of pregnancy termination for reasons of suspected
fetal malformations includes details on the type of malforma-
tions diagnosed. These data are all coded according to the
ICD-10 by a single coder and entered into the appropriate
database. When the malformation is part of a syndrome, the
code given is that of the syndrome.

Each of the two registries is linked to the Israeli Population
Registry in which each liveborn is assigned a unique identifica-
tion number and includes demographic details, among them
religion. The Ministry of Health and the Central Bureau of
Statistics registries were compared and duplicate entries were
deleted. These consisted primarily of late terminations of preg-
nancy that are also registered as stillbirths. We report on the
total number and rates of congenital malformations for live
births, stillbirths and pregnancy terminations using the infor-
mation from both registries after correcting for duplicates.
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Table 1. Selected malformations in the Israeli Jewish population between 2000 and
2003 among live births, termination of pregnancies and stillbirths

Numbers of | Rates
Live still ;| TOP/ Total/
births TOP  births Total : Total 10,000LB
Abdominal wall defects 23 38 2 63 ] 0.61 1.67
Anencephaly 17 154 17 188 0.82 499
Anophthalmia 2 2 1 S l 0.4 0.13
Atresia esophagus 73 0 2 75 v 0 1.89
Atresia large intestine 82 1 3 86 0.01 2.28
Atresia small intestine 47 0 0 47 4 1.25
Choanal afresia 23 L} 0 23 0 0.61
Cleft lip/palate 116 18 7 141 013 3.74
Cleft palate 90 & 1 a7 0.06 2.58
Congenital kidney cystic disease : 108 18 3 129 0.14 343
Diaphragmatic hemia M4 6 3 43 0.14 114
Encephalocele 8 25 3 36 0.69 0.96
Exstrophy biadder 5 0 0 5 0 013
Hypoplastic left heart 25 40 0 65 0.57 2.89
Prurte belly syndrome 2 4 0 6 057 0.16
Reduction deformities of brain 7 21 6 34 - 082 0.9
" Reduction deformities of limbs 62 17 0 g | 0.22 2.1
Renal agenesis 96 27 4 127 021 3.37
Spina bifida 41 62 [ 109 0.62 057
Tetralogy of Fallot 83 20 3 106 0.19 2.81
: ‘nanspbsi_i;ian_uf_ greatvessels - - 40 15 8 64 0.23 17
Trisomy 13 and 18 27 38 5 70 0.54 1.86
Trisomy 2!:‘ . . 358* 484 : 842 0.57 2236

The stillbirths do not include late termination of pregnancy (Methods)
*A unique registry exists for trisomy 21 in the Ministry of Health and the numbers at birth

include stillbirths.

TOP = termination of pregnancy
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The rates of diagnosis of some of the malformations diag-
nosed at birth, such as congenital heart malformations, differ
among the hospitals. In order to reduce this bias, we included
in this study only malformations for which the diagnosis is
unequivocal during pregnancy or at birth. Although this
correction allows for greater uniformity, it is known that the
registries are incomplete due to partial reporting and thus
underestimate the rate of malformations in Israel.

Some of the information from these reports is not suffi-
ciently specific due to the use of general terms such as "con-
genital heart malformations” or "multiple malformations,”

thus contributing further to an underestimation of the num-
ber of each malformation. In addition, when the malforma-
tions were part of a syndrome they were not included in the
study. Since it is not always possible to differentiate in the
report between unilateral and bilateral cases of major kidney
malformations such as renal agenesis and congenital kidney
disease, these malformations include both possibilities.

RESULTS

From 2000 to 2003 in Israel there were 376,627 liveborn
Jewish infants and 144,625 liveborn Muslim Arab infants [1].
As expected, Down syndrome and open neural tube defects
were the most frequent malformations among both Jews and
Muslims [Tables 1 and 2]. For almost each of the malforma-
tions studied, the total incidence was higher in Muslims than
in Jews [Table 3]. One exception was Down syndrome for
which the total incidence among Jews (23.36 per 10,000 live
births) was higher than among non-Jews (16.35 per 10,000
live births) as a direct consequence of the higher proportion
of Jewish women being pregnant at later ages [1].

In addition, since for each of the malformations studied the
rate of pregnancy termination was higher among Jews than
among Muslims, almost all the malformations were more
frequent at birth among Muslims than among Jews [Table 3].
For Down syndrome this resulted in a false impression that it
is more frequent among non-Jews than in Jews.

For many of the malformations studied the rate at birth did
not represent even an estimate of the true incidence. The most
extreme example was anencephaly. Among Jews the rate of
live births with anencephaly (0.45 /10,000 live births) was 10.9
times lower than its true incidence {4.99/10,000 live births).

DISCUSSION

From a public heath perspective, analysis of the relative inci-
dence of malformations is important both for planning of ser-
vices and for the determination of causal factors. In the case of
the former, the rate of congenital malformations at birth is the
variable that needs to be taken into account. However, in order
to detect possible influences of environmental or genetic factors
itis crucial to estimate the true incidence of the malformations.
The true incidence must include data about terminations of
pregnancy since the incidence at birth is strongly influenced by
the rate of pregnancy termination for many of the malforma-
tions. In addition, since for some of the major malformations
such as anencephaly many of the affected fetuses are stillborn,
these data must also be added. Only the total rates of congeni-
tal malformations thus derived should be used to determine
and follow the incidence of malformations in order to detect
possible influences of envirenmental or genetic factors. The
present study cenfirmed that in a country where termination
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of pregnancy for malformations is possible, the incidence at
birth is a very poor indicator of the true incidence for many
of the malformations, and, as already noted, the most extreme
example was anencephaly. As a result, while in some coun-
tries research on the rate of open neural tube defects at birth is
enough to follow the implementation of food fortification with
folic acid, in Israel such a study would not be representative.
It would not have been possible to demonstrate the results of
the 2000 recommendation for folic acid supplementation using
only data from live births since no significant changes at birth
were observed. Only with data on termination of pregnan-
cies and stillbirths was the reduction in the incidence of open
neural tube defects in Israel demonstrated [4]. In contrast, for
malformations that are rarely diagnosed during pregnancy -
such as cleft palate, choanal atresia or small intestinal atresia
- incidence rates at birth are similar to the true incidence in
the population.

In the present study the differences in the rate of preg-
nancy termination between Jews and Muslims were evident.
The differences were present both for a severe and lethal mal-
formation such as anencephaly (82% terminated among Jews
and 60% among Muslims) and less severe malformations such
as spina bifida {62% and 32%) or Down syndrome (57% and
24%). While among Jews more than 50% of pregnancies were
terminated for 9 of the 23 selected malformations, among
Muslims anencephaly was the only malformation for which
more than 50% of the cases were terminated. Among Jews
the rate of pregnancy termination for malformations was less
than 50%, either because the malformation was difficult to
diagnose or because the malformation itself was relatively
mild. In the case of severe malformations such as renal agen-
esis and cystic malformations of the kidneys, it is probable
that the relatively low rates of pregnancy termination are due
to the inclusion of cases with unilateral malformations that
allow for normal life. In contrast, among Muslims the preg-
nancies with a malformation were terminated for 16 of the 23
selected malformations in less than 10% of the cases.

What are the reasons for the difference in the rates of
pregnancy termination for malformations in these two
populations? Among the malformations that are diagnosed
during pregnancy the differences in the rate of pregnancy ter-
mination between the two religious communities are mostly
due to differences in religiosity [5]. According to Jewish Law,
interruption of pregnancy is mostly forbidden after 40 days of
pregnancy, whereas Islamic Law absolutely forbids termina-
tion of pregnancy after the 120th day of pregnancy. However,
among Jews the majority of the population is secular and
considers termination of pregnancy legitimate. As a result,
as seen in the present study, for the most severe malforma-
tions the rates of termination of pregnancy are within a
similar range {between 69% and 54%). On the other hand,
the general Muslim population is traditionally religious, and

Table 2, Selected malformations in the Israeli Muslim Arab population between 2000
and 2003 among live births, termination of pregnancies and stillbirths

Numbers of | Rams

Live TOP/ Total/

births TOP  Stillbirths  Total Total  10,000LB
Abdominal walt defects "W 1 2 |05 1
Anencephaly 17 76 34 127 0.6 8.78
Anophthatmia 2 1] _ 0 2 ! 0 D14
Atresia esophagus 45 1 1 7 oo 325
Atresia of large intestine 48 [ . T 48 1 1] 339
Atresia of small intestine 33 0 0 33 0 2.28
Choanal atresia n 6 £} P ST SR FERRTREN ¥
Cleft lip/palate 83 [ 0 89 0.07 6.15
Cleft palate ® - 1 1 4 a2
Congenital kidney cystic disease 63 9 G 78 0,12 5.39
Diaphragmatic hemia 31 2 ] 2 606 2.28
Encephalocele 16 [} 4 26 0.23 1.8
Exstrophy bladder 3 0 1 4 ) 0.28
Hypoplastic ieft heart 27 4 0 K| 0.3 2.14
Prune belly syndrome 3 1] <} 3 1} 0.2
Reduction deformities of brain 10 4 2 16 0.25 11
Reduction deformities of limbs I] 5 1 9 | 01 33
Renal agenesis 29 3 3 35 0.09 2.42
Spina bifida 66 2 3 Ll 32 5.98
Tetralogy of Fallot 52 3 1 56 0.05 3.87
Transposition of great vessels » 1 0 0 om om
Trisomy 13And 18 8 5 3 B 03 mm
Trisomy 21* 179 57 2% l 0.24 16.35

The stillbirths do not include late termination of pregnancy (methods)
The data for trisomy 21 are obtained through a different registry for the non-Jewish population

and the numbers at birth include stillbirths
TOP = termination of pregnancy

the birth of a malformed child is often accepted as God's will
and an event that should not be interfered with. Indeed, the
rates of pregnancy termination are relatively low even for
severe malformations.

However, an important question that must be addressed
but cannot be resolved by the present study is whether the
differences in the rate of pregnancy termination represent
only a difference in the approach to pregnancy or are also
due to differences in the ability to arrive at a diagnosis dur-
ing pregnancy. In the example of anencephaly, since almost
all the cases are diagnosed during pregnancy, the differences
in the rate of termination among the two groups are mainly
explained by differences concerning the approach to termina-
tion. However, for other disorders such as cardiac malforma-
tions the ability to reach a prenatal diagnosis depends on the
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Surveillance of Neural Tube Defects in Israel: the Effect of the
Recommendation for Periconceptional Folic Acid

jodl Zlotogora MD PhD, Yona Amital MD MPH and Alex Leventhal MD MPH MPA.

Public Heaith Services. Ministry of Health. [srael

Key words: neural tube defects, anencephaly. spina bifida. encephalocele. folic acid. prevention

Abstract

Background: Open neural tube defects are among the most
common severely disabling birth defects. Secondary prevention by
early diagnosis during pregnancy and abortion of affected fetuses
lead to a marked reduction of NTD incidence at birth. For primary
prevention of these defects, in August 2000 the israel Ministry of
Health issued guidelines recommending a daily 0.4 mg folic acid
supplement for ail women in their childbearing years with special
emphasis on the 3 months preceding conception and the first
{rimester of pregnancy.

Objectives: To compare the epidemiologic characteristics
of NTD in israel before and after the guidelines for folic acid
supplementation.

Methods: A national registry of NTD was begun in 1999. Since
the Ministry of Health published the recommendation for folic acid
supplementation in mid-2000, the years 1999-2000 represent the
status prior {o the recommendation and the years 2002-2004 the
status after.

Results: A marked decline in the rate of spina bifida was
cbserved in the last 3 years (from 4.9 10 2.7 per 10,000 live births
among Jews and 9.5 to 6.2 among Arabs and Druze). There was
no apparent reduction for anencephaly.

Conclusions: Following the Ministry of Health guidetines on
folic acid suppiementation for women in the reproductive age, a
marked reduction in the rates of NTD was observed. In light of this
apparent success, continuous efforts should be made to increase the
percentage of women taking the supplementation and, especially,
to intreduce folic acid fortification.

TAMAJ 2006.8:60 1604

For Editorial see page 649

Cpen neural tube defects are among the most common severely
disabling birth defects |1} A general deciining trend in the in-
cidence of NTD at birth has heen observed in many countries
because of a primary prevention causing reduction in the total
incidence and/or due to secondary prevention by screening and

The anicie espresses the opinions of the authors and not of the
Ministry of Health

NTD = neura! tube defects

termination of affected pregnancies. The studies of Smithells et
al |2], confirmed by other clinical trials, showed that supplements
containing folic acid, when consumed by women hefore concep-
tion, could reduce the rates of neural tube defects. Accordingly,
professional organizations and governmental agencies promoted
the use of folic acid supplements before and during pregnancy
to prevent neural tube defects. In some countries iike the United
States and Canada, the recommendations of suppiementation
are inlegrated with a palicy of folic acid food fortification i3] In
[stael, the Public Health services in the Ministry of Health issued
a circular in August 2000 containing guidelines with recommen-
dations for 0.4 mg folic acid supplement in the preconceptional
period and during pregnancy (4] The subject was also introduce
by a campaign 10 doctors and nurses in the well-baby dlinics run
by the Ministry of Heaith and to the four health management
organizations. various professional organizations, ang the public
via the media {51 Although most cereals for breakfast in Isrzel
as well as a few types of bread are fortified also with folic acid,
fortifed foods represent only a small part of the diet of the
majority of the population |6].

Data on the total rates of NTD {including those of terminated
pregnanciesi in Israel have been available since 1999 when a
naticnal registry of NTD was initiated |7]. The registry therefore
includes dats before and after the recommendations on folic
acid supplementation, allowing monitering and evaluating the
implementation and outcome of the project.

Subjects and Methods
Reporting newborns with malformations is obligatory in Israel; the
registration uses the child's ID number. In 1999 ail the medical
units invoived in the diagnosis of NTD either during pregnancy
or at birth were informed of the establishment of & national
registry and were asked to participate. The major participanis
came from the hospitals’ ultrasound units, genetic units triple
test laboratories, and departments of pathology In addition, data
were extracted from the National Registry of MaHformations for
live-born as well as stliborn infants. Many of the cases were
reported twice or more to the NTD registry, however the iD
numbers prevented multiple entries of cases

While the registry includes syndromic NTD the data presented

IMA] * Vol 8 * September 2006
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here {efer oniy to ncm-cynd{omic NTD, and were categnr zed in four
i iocele, and unknown. The

it sious affihation of
the parents. The rmior reiigio.us groups in the Isragli population are
Jews {81%), Musiim Arabs {15%). Christian Arabs {2%], and Druze
(%) 18]. The newborn population in 1999-2000 comprised 69.1%
lews, 26% Muslim Arabs, 2.1% Christians and 2% Druze.

Because the recommendations for preconceptional supple-
mentation with folic acid were issued in mid-2000, the Hrst
weeks of the pregnancies that ended in 1999 and 2000 pre-
ceded publication of these guidelines. The pregnancies ending
in 2002-2004 were after the recommendations. The vear 2001
includes pregnancies whose first weeks were hoth before and
after the recommendations and the data for 2001 were therefore
not included in the comparisons.

Fluctuations in the rates of NTD are observed in all popula-
thons, often without apparent causes. In order to minimize the
fluctuation in rates observed from year fo year for the analyses,
the data were grouped as hefore the recommiendation for supple-
mentation {1999-2000} and after supplementation {2002-2004).
In addition, no statistical analysis was performed and the results
are presented as pointing to a trend.

hie totai numbers of NTD were stable in 1999 and 2000 and a

decline occurred from 2002 [Table 10, The mean total number of
NTD was 103 for lews and 93 for non-lews in 1999-2000, and
declined to 81 for Jews and 74 for non-Jews in 2002-2004 During
the vears the rate of pregnancy terminations for neural tub
defects remained in s;m;Edz ranges for the various ethnic groups.
sign y higher for lews {range 89=79%] than far Arabs and
Druze {range 40-36'%)]

From the analyses of data grouped as before the recommenda-
tion for supplementation (1999-20001 and after supplementation
12002-2004) the trend was to a reduction in NTD rates |Table 2).
The NTD rates in the peried 2002-2004 declined as compared
m 1999-2000 in the two religious groups: from 117 to 81 p

10,000 live births among jews 131% dedine) and from 22 to 36 7
per 10.000 live births among non-fews {24% decline}. The reduc-
tion was from 211 1o 18 per 10,000 live birthe among Druze and
16 to 8.8 per 10,000 among Muslims not including the Bedouins.
Almost no changes were observed among the Christians. and
in the Bedouin subgroup of Muslim Arabs there was even an
elevation in the rates from 25 to 28 per 10,000 live births

The main change cbcerxed was a reduction in the rates of
spina bifids {Table 2} - from 4.9 to 2.7 per 10.000 live births
among lews 144% decline] and 9.5 to 6.2 per 10.000 live births
amang Arabs and Druze (34.4% decline). There was almost no
change in the rates of anencephaly in both groups: from 53 to
4.9 per 10000 live births amnng lews and 8.9 to 8.2 per 10.000
live births among Arabs and Druze.

Discussion
Open neural tube defects are among the most common severely
disabling birth defects |1}. In Israel it has been demonstrated

Table 1. Neural tube defects per year among Jews, Arabs and Druze®

1999 2000 2001 2002 2003 2004
fears 24594 i 3149 19773
{T6%; in%%)

Arats and Druze

Table 2. Rates of NTD* in the different religious groups
{per 10,000 five births)

jews Christians Druze Mustims**  Bedovins
195920111 " 12 2l ) e
51 i 13 88 a8

ng Bedoins

Table 3. Rates of NTD per 10,000 live-births at
different time periods

19581908 1999-2000  2002-2004

iews
L [ 3 ; 1Q
i 4G b
17 &1

Arabe and Druze
8 &2

Spina biilda

Total*

* including ali the NTI:

that the prevalence is particularly high among Muslim Arabs
and Druze |7]. The disparities hetween the different religious
groups prebably represent a combination of genetic differences
with environmental and cultural factors. The living conditions
of the Bedouins in the Galilee are close to those of the other

Muslims in the region but mostly different from the Bedouins
in the Negev Desert. However a similar high prevalence of NTD
is observed among the Bedouins living either in the Galilee or
in the Negev.

In Israel most NTD are diagnosed during p ggnancy, and
between 40% and 79% fi

are terminated {Table 1], Therefore, while
in the past. Israeli surveys of the NTD QTEleEﬂCE were performed
at birth, nowadays it is imperative that such surveys include
also termination of pregnancies A comparison of the NTD rates
among lews in 1958-1963 at birth |9] with those from 1999-2000
including termination of pregnancies revealed a 20% decline (frem

602 | Zlotogora et al
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14.6 to 1.7 per 10,000 live births} {Table 3] Since complete
data were not available for the 30 year period between the two
surveys, it is difficuit to determine whether the decling was pro-
gressive or occurred only in recent years. However, the national
registry shows that the number of cases of NTD was very stable
for 3 years prior to publication of the new recommendations, ie.,
from 1999 to 2001, in Jews as well as Arabs and Druze. A decline
in NTD rates was observed beginning in 2002, From 1999-2000
te 2002-2004 the total rates declined by 31% among jews {11.7
to &1 per 10,000 live births}. In the same periods a 24% decline
was observed among Arabs and Druze ifrom 22 to 16.7 per 10,000
live births) The reduction in NTD rates occurred in each religious

group, except for the Bedouins in the Muslim group frespec-
xueh 25 and 28 per 10,000 live births). The chservation that the
decline in NTD rates occurred in all religious groups supports
the assumption that the reduction is not an artifact such as
lower reporting in recent years. The decline was noted in both
registries — stitlbirth and live-born, while the data for sach were
obtained from independent sources. In addition, a 30% decline in
the number of pregnancy terminations due to NTD was observed
in recent years {Central Bureau of Statistics, unpublished data).
Et chcukd be emphasized that reports of p’ﬂgndnm termination

ncluding its indication is obligatory by law; however since the
data are collected anonymously they are not used in our registry
The observation of a significant decline in NTD obtained from
several independent sources supports the assumption that the
dedline in +he NTD rates is real.

In parallel to the recommendations for folic acid supplementa-
tion, several surveys were conducted on awareness, knowledge
and practice of folic acid consumption in pregnant women in
tsrzel. demonstrating significant changes in the habits of the
population. In 2000, before the recommendation, only 17.6% of
Ihc women knew about the effects of folic acid, and 5 2% took it

s recommended. 2 years later the numbers rose to 77 7% and
BGJ.«Q respectively 15}, The preliminary results of a similar suney
in 2005 indicate a further rise in the preconceptional use of folic
acid to 35%. Therefore. the observations of stable rates in the
years preceding the recommendation and the progressive decline
In NTD rates accompanying both the increased knowledge of
women on the importance of folic acid and the increased intake
sugest that a direct link exists between the two.

Arnother cbservation supporting the effect of folic acid is that
the most significant decline 131%i occurred among lews, who
alse had the highest consumption of folic acid (34.8%). Among
Arabs and Druze there was a 24% decline in NTD and the folic
acid consumption was 21.2% As already mentioned there were
no changes in the rates of NTD among the Bedouin Since data
on their folic acid consumpticn are insufficient it cannot be de-
termined whether this is due to the low intake or to differences
i genetic hackground resulting from consanguineous marriages
in the community.

An infriguing observation from other stucies as well is that
the reduction in NTD rates fs more significant for spina bifida
than for anencephaly in all religious groups. in the 3 vears fol-
fowing the recommendation a 41% reduction occurred among

lews (from 4.9 to 2.7 per 10.000 live birthsy and 35% among
non-lews nfr om 95 to 6.2 per 10,000 live births). Changes in the
rates of anencephaly were mi amoeng both lews (from 5.3
1o 49 per | ,,G.) live birthsj and non-fews (from 8.9 to 8.2 per
10,000 live births) One possible explanation may be the use in
recent years of the nuchal transhucency test for Down syndrome
"creeﬂing whereby anencephaly can be diagnosed very early
in nregnancy. Many of these early-affected pregnancies would
otherwise have been spontancously abored and not diagnosed.
This early ultrasonographic diagnosis led to an increase in the
total nu*‘ﬂL—er\ of anencephaly in recent years, masking in part
the reduction. However this explanation accounts for onI\ é
small pu*hon of the difference in the decline of rates between
anenkeph v and spina bifida Ancther possible explanation is
at higher amounts of folic acld are needed to prevent the more
severe defects [10]. A third possibility, nameI\ that anencephaly
is more sensitive than spina bifida to folic acid, may also be
raised. Already before the folic acid recommendation a 35%
decline in the rates of anencephaly was noted among [ews, while
for spina bifida the reduction was only 18% 1t may well be that
sociveconomic changes in Israel in the period between the two
surveys, with concomitant improvement in diet before and during
pregnancies led to a drastic reduction in the rates of anencephaly
and a moderate reduction in spina bifida. Only with the tolic
acid supplement did a significant reduction occur in the rates of
spina bifida while the reduction in anencephaly was moderate.
Similar observations were made in the US {11.12); however, in
Ireland for instance a significant decline occurred in the |5 vears

-preceding the folic add recommendation both for anencephaly

and spina bifida /15t In Chile. a third type of observation was
made - no changes in NTD rates before folic acid supplementa-
tion, whereas afterward a decline eccurred in both malformations
H4] It is possible that in these populations different nutritional
status. socioeconemic conditions as well as genetic background
contribute to these diverse observations,

fn a recent study covering birth defect registries from various
countries ane including a total of more than 3 million births,
there was no detectable change in NTI) rates associated with
recommendations to consume folic acid |15]. Either the rates
were unchanged or the rate of decline was similar to that
observed during the period before the recommendations. The
authors attributed this to the fact that the recommendations
were not effectively implemented and therefore did not induce a
sustained change in behavior in 2 sufficiently large proportion of
women 1o cause measurable effects. The present study confirms
other observations that if the recommendations are accompanied
by effective implementation leading t¢ an increase in the intake
of folic acid, the supplementation is effective in reducing the
NTD rates.

However. to & cerain degres. i is very difficult or even impos-
ation of folie acid supplements
a-

sible to increase the rate of utiliz
[16| Therefore, the next step should be mandatory food to

ticn, the success of which has been demonstrated in various
countries [17]. The importance of food fortification in srael

has been emphasized and planned in parallel with the effort
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Abstract

Objecrive. In Israel, a national survey was conducted in order to assess the efficacy of the ongoing national folic acid (FA) campaign launched in
2000. The Ministry of Health had issued official guidelines in August 2000 recommending daily FA supplementation for all childbearing age women.
Methods. In 2005, structured interviews of pregnant and postpartum women were conducted by the nursing staff of the Maternal Child Health
Clinics administered by the Public Health Service. The results of the 2005 survey are compared with similar surveys done in 2002 and 2000

(baseline).

Results. In the 2005 survey (n=1860). FA awareness, knowledge, timing knowledge and preconceptional utilization were 90.3%, 80.8%,
74.6% and 34.0%, respectively. Education was significantly associated with compliance: only 13.6% of women with <12 years of education

utilized FA preconceptionally versus 48.1% of women with > 16 years.

In the 2002 survey {n=1661), FA awareness, knowledge, and preconceptional utilization were 83%, 77.7% and 30.5%, respectively. In the
2000 survey (#=1719). FA awareness was 54.6%, knowledge was 17.6% and preconceptional uiilization was 5.2%,
Conclusions. The national preconceptional FA campaign in Israel has resuled in significant increases in awarcness. knowledge and

preconceptional utilization.
€ 2007 Elsevier inc. All rights reserved,

Keywords: Folic acid: Preconceptional health: Neural wbe defects: National survey: Isracl

Introduction

Conclusive evidence that perceptional folic acid (FA) is
essential in the prevention of neural tube defects (NTDs) has
been avatlable since 1991 (MRC. 1991). In {999, Berry et al.
provided irrefutable evidence that confirmed the efficacy of a
400 pg daily dose.

Terminations of pregnancy as a result of improved prenatal
diagnostics have led to a decreased incidence of NTDs at birth.
In order to ascertain the “true” incidence of NTDs the Ministry of
Health's (MOH) Department of Community Genetics estab-
lished an “NTD” registry in Israel in 1999. Reports from

* Corresponding author. Department of Matemal Child and Adolescent
Hcalth. Ministry of Health, 20 King David Si., Jerusalem 91010, Isracl. Fax:
+972 2 622RO07.

E-mail address.: nimh fishermoh.health.gov.1l (N. Fisher).

0091-7435/8 - sec front matter € 2007 Elscvier Inc, All rights reserved.
dei 10,1016/ ypmed. 2007.09.003

ultrasound clinics, genetic laboratories and units, and pathology
departments are cross-referenced with the national birth registry,
stiflbirth and abortion (spontaneous and induced) records.

The rate of NTDs in 19992000 was 1.2 per 1000 in the
Jewish population and 2.2 per 1000 live births in the Arab
population. Live-born, stillborn infants and clectively terminat-
ed pregnancies were included in the analyses, The incidence of
spina bifida (reflected within NTDs) was 0.49/1000 Jews and
0.98/1000 Arab live births (Zlotogora et al., 2006).

A baseline national survey conducted in June 2000 (1=1719)
revealed FA awareness, knowledge and preconceptional utili-
zation at 54.6%, 17.6% and 5.2%, respectively. Survey results
endorsed the need for a national FA policy.

In August 2000, guidelines were issued recommending a
daily 400 pg FA supplement for all women in their childbearing
years with emphasis on the 3 months preceding conception and
throughout the first trimester (MOH, 2000). National guidelines
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for a 4 mg preconceptional FA supplement to prevent NTD
recurrence have been in effect since 1994 (MOH. 1994).

A national FA campaign was launched concurrently with the
issue of the 2000 guidelines. A detailed description of the
original campaign was reported carlier (Amitai et al.. 2004).

In 2002, the first post campaign survey was conducted
(n=1661). Folic acid awareness, knowledge and preconcep-
tionat utilization were 85%, 77.7% and 30.5% (Jewish 35%,
Arabs 21%), respectively (Amitai et al., 2004).

Data frem the NTD registry (2002-2004) reported a
concurrent decline in open NTDs {(Jews 33%, Arabs 23%)
and spina bifida (Jews 45%, Arabs 35%; Zlotogora et al.. 2006).

As a result of the 2002 survey, we began targeting specific
populations at risk for NTDs, Southern district Bedouin have a
high fertility rate (7-8) and the highest incidence of NTDs (3/
1000} (Friedlander, 2002; Zlotogora et al.. 2002). Programs
targeting this population were developed in conjunction with
Ben Gurion University. Bedouin women were trained as health
educators and employed in various outreach programs.

Ultra orthodox Jews in the Tel Aviv district were targeted due
to their high fertility rate (7.0) (Friedlander, 2002) and religious
objections to terminations of pregnancy despite congenital de-
fects. Programs were developed in conjunction with the approval
of loeal rabbis. A nurse functioned as the FA liaison with local
existing women's groups; providing lectures and handouts and
weekly rounds at the postpartum convalescent facility.

An annual national FA awareness week was established in
January 2005. The week is highlighted by intensive radio advertise-
ments and the distribution of FA pamphlets to all women in their
childbearing years by sick fund and drugstore pharmacists. During
each of these weeks a total of 125,000 pamphlets were distributed
(live births in Israe] per annum are 143,000).

The focus of this report is the March 2005, third national FA
survey.

Methods
Pregnamt and women up to 2 months postpartum who presented to the

MCHC's (Maternal Child Health Clinics) for either prenatal, postpartum or infant
care were the target population.

Table )

A total of 2256 Hebrew and Arabic muitiple-choice questionnaires were
distributed via district heaith offices to 515 MCHCs throughout the country.
Nurses conducted structurcd interviews on the first 3-5 eligible women who
prescnted at the MCHC during the survey period.

Awareness. knowledge of FA, uning knowledge and utilization. were used
as dependent variables, Awareness was defined as ever having heard of FA.
Knowlcdge of FA was defined as knowing that “FA prevents a number of hirth
defects”. Timing knowledge was defined as knowing that, “FA should be taken
preconceptionally and throughout the pregnancy™. Utilizing FA preconception-
ally on a regular basis was defined as having taken FA; “at least 4 days a week”
in the month preceding the current pregnancy. Women were asked ta delineate
the source of their FA information. Also. women were asked when they hegan
prenatal care and whether they had taken FA prenatally.

Religion, age, cducation, parity and sources of infonmation were used as the
main independent vanables, Education was defined by years of schooling. Parity
for pregnant women was adjusted upward in order to reficet the current pregnancy.

Statistical analysis was performed using SPSS 13, Regression analysis
incorporated the Hosmer and Lemeshow test for best fit model. Confidence
intervals were computed at the 95% level,

Results

A total of 1860/2256 (82.4%) questionnaires were returned.
Demographic data are presented in the Table 1.

Religion was classified as Jewish, Moslem Arab (excluding
Bedouin). Bedouin, Christian Arab, Druze and other. Religion
was delineated by 1830 respondents {1123 Jewish and 707 Arab
women).

Moslem Bedouin woinen had significantly inore children and
less years of schooling than Druze, Christian and non-Bedouin
Moslem women. Christian women had significantly more years
of schooling than Moslen and Bedouin Moslem women.

There was no significant difference between the four Arab sub-
populations in FA awateness, knowledge, timing knowledge and
utilization. The four groups, given the small individual numbers,
were therefore combined into one and referred to as Arab (Table 1).

FA awareness. knowledge, timing and utilization
In the 2005 survey., FA awareness, knowledge, timing

knowledge and preconceptional utilization were 90.3%, 80.8%,
74.4% and 34.0%, respectively (Table 1). A subset of 61 (3.3%)

2005: Selected sociodeniographic charactenstics of women. folic acid awareness, knowledge. timing knowledge, preconceptional and prenatal utitization as defined by

religion in Isracl

Arab Arab Jewish® Arab to Jewish,  Totwal: Arabs and Jews
P

Moslem Non-  Moslem Chrisnan  Druze

Bedouin Bedouin
N (%) 450 (24.2) 90 (4.8) 84 (4.5) 83 (4.5) 707 (38.6) 1123 (61.4) 1830
Age®, mean (SD) 27.0(5.3) 27.0(5.1) 284(5.0y 27.7(54) <0.001*** 273(52) 29250 <0.001*** 28.5(5.2)
Children® mean (SD) 2.6 (1.5) 3222y 18(9) 2414y <0.001*** 25(1.6y  23(L7N 0.008** 2.4(1.6)
Education®, mcan (SD) 124 (2.7) 104 (4.5 13.7{2.3) 12.8(3.2) <0.001*** 124 (3.1) 140(39) <(.001%** 134 (3.7
Awarencss (%0) 82.0 78.7 89.3 81.9 0.298 82.8 95.2 <0.001*** 90.3
Knowledge ® (%) 80.6 75.0 727 3001 0374 T77.6 826 0.013* 80.8
Timing (%) 68.6 61.1 688 71.2 0.572 67.6 78.3 <0.00}%%* 74.4
Utilization (%) 25.6 27.8 262 30.1 0.845 26.4 39 <( O] *e* 34.0
Prenatal utilization (%) 73.8 71.6 g1.0 76.0 0.152 74.9 79.0 0.048* 77.4

* Jewish women were significantly: older than Arab women. had less children, more years of education. increased FA awareness, knowledge. timing and

preconceptional utilization.
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women had utilized FA preconceptionally, but only 1-3 days a
week.

Since 2002, the first survey in which religion was recorded:
the Arab population has exhibited significant gains in FA
awarencss, knowlcdge and utilization respectively. from 73.5%,
66.8%, 21.5% in 2002 to 82.8%. 77.6% and 26.4%, respectively,
in 2005. An increase in FA awareness and utilization from 91.0%
and 34.8% in 2002, to 95.2% and 39.0%, respectively, in 2005
was also observed among Jewish women.

Jewish and Arab populations differed significantly in their
age, number of children, years of schooling and FA awareness.,
knowledge, timing and utilization (Table 1).

Factors associared with awareness, knowledge, timing and
wiilization edncation

A majority of the women in our current survey (87.2%) had
at Ieast 12 years of education and 24.9% had completed 16 or
more years. Awareness, knowledge, timing and utilization
increased significantly and were all correlated with vears of
education (P<0.001) (Fig. 1). The primary factor associated
with FA timing was having at least 12 years of education
(P<0.001. OR=6.46. CI. 4.2-9.9).

Age

Age was not significantly associated with any FA variable in
the 2005 survey,

Correlation benwveen folic acid awareness, knowledge
and utilization

Women who did not take FA preconceptionally were
overwhelmingly (90.3%) unaware of the correct timing and
84.9% did not know that FA prevents birth defects.

The primary correlates associated with FA preconceptional
utilization as determined by the best fitting model using the
Hosmer and Lemeshow test (sig=0.966) were FA timing

(P<0.0001, OR=5.64, CI: 4.0-8.05) and knowledge
(P=0.0002, OR=2.0, CT: 1.4-2.8).

Information sources and FA urilization

Two sources of information that were significantly related to
utilization were the internet (P<0.0001, OR=2.4, CI: 1.6~3.5)
and the physician (P<0.000]1, OR=2.2, CI: 1.8-2.8).

The internet was cited by relatively few women [r=140
(8.3%)] as an information source. This group however had the
highest rates of FA knowledge (P=0.005, OR=34, Cl: 1.5~
8.0), timing (P=0.002, OR=2.6, Cl: 1.4-5.0) and preconcep-
tional utilization (P<0.001, OR=2.9. CI: 1.9-4.3).

The physician (66.6%) and nurse (49.9%) were the major
sources of information among women who utilized FA pre-
conceptionally. For Arab women the nurse had been the primary
source of information (75.3%). while for Jewish women it was the
physician (72.2%). Physicians, as a source of information cor-
related with FA timing (P=0.001, OR=15, CI=1.2-1.9) and
preconceptional utilization (P<0.001, OR=2.13, CI: 1.7-2.7),
though not with knowledge (P=0.224, OR=1.2, C1 0.9-1.6}.

Nurse counseling was associated with knowledge (P<0.001,
OR=1.8, CI. 1.3-2.4).

Prenatal FA utilization

Prenatal FA utilization at any stage was 77.4%. In addition to
the women who had utilized preconceptional FA, 206 (11.1%)
women began their prenatal FA by or before 6 weeks gestation.

Discussion

Five years into the national FA campaign; preconceptional
utilization has increased from 5.2% (2000) to 34% (2005),
awareness has exceeded 90%, more than 80% know that FA is
essential in the prevention of birth defects and more than 70%
know that in order to be effective FA must be taken precon-
ceptionally as well as during the pregnancy.

Folic Acid Awareness, Knowledge, Timing and Utilization in Israel:
as determined by Years of Education (2005)

87.2%
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Fig. 1. Folic acid awarencss, knwoledge, timing and utilization in Israel: as determined by years of education (2005).
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Education is significantly correlated with FA utilization. To
achieve client empowerment, it is necessary to provide the
knowledge that can influence attitudes and impact on behavior.
Women must know not only that FA prevents birth defects but that
it must be taken preconceptionally. In the present study, timing
was a stronger indicator of preconceptional utilization than simply
knowledge of the benefits, and logically so, since timing is the
essential component of preconceptional compliance. “*Providing
knowledge can only reap the fruit of compliance in a socicty where
govemments, private interests. and other sectors work together to
support individuals making healthy choices” proclaims the WHO,
1686 Ottawa Charter for Health Promotion. Ideally, MCHC's and
pharnnacies should be local, accessible and run culturally sensitive
community outreach programs. Supportive environments, access
to information, life skills and opportunities for making healthy
choices are the building blocks that can empower women to
achieve their fullest health potential (WHO. 2005).

Prenaral FA compliance in Israel was over 75%. This
indicates a positive attitude towards vitamins and a population
willing to comply with health messages. Once women are part
of the health system. the system is effective, across the board in
communicating the message. The ideal then would be to convert
the entire health system and not just the prenatal system into a
“preconceptional” health system that advocates ongoing health
promotion and FA utilization throughout the childbearing years,
Preconceptional health is part of general health promotion, A
woman'’s health status before her pregnancy is a major determi-
nant of the outcome of her pregnancy, the health of her new-
born. and her own long-term prognosis.

The wide gap between FA knowledge and utilization is a
common finding in many countries. As a general rule, patients
tend to comply better with curative treatment for actual disease,
than with preventive treatment for potential conditions. Approx-
imately 50% of pregnancies are unplanned which makes achieving
a high preconceptional FA utilization rate even more challenging.

All providers who routinely interact with women, including
general practitioners, nurses, pharmacists, phlebotomists, gyne-
cologists, pharmacists and pediatricians should be enrolled in
the endeavor. Every birth control consultation is a potential birth
and every childhood immunization is an opportunity for
parental health education.

Limirations

The guestionnaire was not anonymous and might have led to
over-repotting compliance; however, the same technique has

been used in all 3 surveys and. therefore, any increment is
probably real and not an artifact.
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