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Abstract Objective. The objective of this study was to
evaluate changes in antenatal care (ANC) utilization among
semi-nomadic Bedouin Arab women living in the Negev
desert of Israel before and after the establishment of a local
Maternal and Child Health (MCH) Clinic. Methods. Ret-
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rospective record review of ANC utilization by pregnant
women in two successive pregnancies, one before and one
after the establishment of a local MCH Clinic. The study pop-
ulation was comprised of all 85 women who registered their
newborns for care at MCH Clinic A, regardless of whether or
not they had registered at the clinic for ANC. Records of their
care in previous pregnancies were obtained from other MCH
Clinics previously utilized by the family. Results. There was a
significant increase in the percent of women receiving ANC
from 31.8% to 57.6% with the establishment of the local
MCH Clinic (p = 0.004), increase in the percent of preg-
nant women who had at least one physician examination
from 27% to 45% (p = 0.003), in the percent who had at
least 3 nursing visits from 25% to 39% (p = 0.011) and in
the compliance with screening tests. There was no significant
change in birth week and birth weight between pregnancies
before and after the establishment of Clinic A. Conclusions.
The study demonstrated improvement in utilization of ANC
in the study population. However, after the establishment
of a local MCH clinic, over 40% of pregnant women still
received no ANC. Non-geographic barriers to ANC are im-
portant and need to be addressed through community-based
intervention programmes.

Keywords Bedouin Arabs . Antenatal care . Barriers to
care . Evaluation . Utilization

Introduction

Utilization of antenatal services has been shown to be an
important factor, affecting outcome of pregnancies [1–5].
However, there are many populations of pregnant women
who lack access to antenatal care (ANC) [6–8]. In addi-
tion, the provision of accessible services does not guarantee
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compliance with recommended antenatal screening tests and
preventive services due to economic, cultural and sociologi-
cal barriers to care [6–10].

The Bedouin Arab population of the southern desert re-
gion of Israel (the Negev desert) is a semi-nomadic popula-
tion with a high general fertility rate of 9.2 and high infant
mortality rate of 15.8 per 1000 [11]. The Bedouin of Israel’s
Negev region represent an ethnic minority within Israel – a
culture in transition from a semi-nomadic to urban lifestyle.
A population of 155,000 Bedouin live in the Negev, of whom
40% still live in spontaneous settlements and encampments
of extended families and the remaining 60% live in towns
with an urban character. The vast majority of the Bedouin,
including those who reside in towns as well as those that live
outside of towns in spontaneous settlements and encamp-
ments, live within a 40-kilometer radius from Beer-Sheva,
the central city of the Negev.

The average socioeconomic level of the Bedouin commu-
nity is very low with an unemployment rate among men of
at least 25% [11]. The rate of illiteracy among women of re-
productive age is 40% [12]. The society is patrilineal and pa-
triarchal, and polygamy is practiced with a high level of con-
sanguinity. Forty percent of Bedouin are married to their first
cousins and an additional 17% to more distant relatives [12].

According to Bedouin tradition, women are not allowed
to travel alone among strange men; therefore they are often
dependant on family members for transportation to medical
services. The majority of Bedouin extended families own
cars, but very few women, mostly of the younger generation,
hold driving licenses.

All Bedouin residents in Israel are citizens and have been
entitled to national health insurance by law since 1995. Pri-
mary curative care is provided by Health Maintenance Or-
ganizations (HMO’s) through a network of neighborhood
clinics. Preventive Maternal and Child Health Care (MCH)
care is provided through a network of neighborhood clinics
run by the Ministry of Health according to national guide-
lines for ANC.

The primary practioner in MCH Clinics is a public health
nurse, with medical back-up provided by an obstetrician and
a pediatrician. The public health nurse is responsible for
giving anticipatory guidance to the pregnant woman, pro-
viding health education regarding recommended health be-
havior during pregnancy (diet, exercise, rest, refrainment
from smoking and alcohol), measuring weight, blood pres-
sure and urine analysis for protein and sugar during each
pre-natal visit as well as examination for edema of lower
extremities. She is responsible for performing VDRL, blood
type and Rh tests on women registered at the MCH clinic and
referral of pregnant woman to other health care providers in
order to obtain laboratory examinations that cannot be per-
formed at the MCH Clinic. She is responsible for follow-up
and out-reach to those women who do not comply with the

recommendations, and referral of any woman with signs of
complications of pregnancy to their local HMO for evalua-
tion and treatment by specialists. The public health nurse also
provides instruction about signs of labor. She has also been
trained to be alert to signs of family dysfunction (family vi-
olence, problems of postpartum depression and/or problems
of maternal-child interaction) in order to facilitate early in-
tervention.

Many of the recommended routine ANC screening tests
cannot be performed in the MCH clinics. In order to perform
these tests (e.g. complete blood count (CBC); urine culture,
screening for glucose intolerance of pregnancy by glucose
challenge test (GCT); ultrasound examination (US), alpha-
fetal protein), the pregnant mother is referred to her local
HMO and/or to a regional medical center.

Upon the registration of an infant at an MCH clinic, the
public health nurse immediately clarifies with the mother
the name of the clinic in which she and her other children
previously received preventive MCH care. She then has the
family’s MCH records from MCH clinics previously utilized
by the mother and her family transferred to the MCH clinic in
which she and/or her children are currently receiving care.
The records of ANC received by the mother in previous
pregnancies in any MCH clinic in the country, together with
the MCH record of the newborn infant, are filed together in
a “family file,” allowing for easy record review of ANC in
previous pregnancies.

Before the year 2000 there were 16 MCH Clinics serving
the Bedouin population with 6039 live births [11], all of
which were located in urban centers. Bedouin women living
in semi-nomadic conditions in the desert had to travel a
distance of up to 30 kilometers from their homes to urban
centers in order to receive ANC in MCH Clinics.

In a study of 1,104 female residents of four Bedouin ur-
ban centers in Israel in 1994, 89% were found to have regis-
tered for ANC in a MCH clinic [12]. The Avicenne Initiative
Study of post-partum Bedouin women in 1998 found that
91% of Bedouin women who were non-users of ANC lived
in tribal units in spontaneous settlements and encampments
while only 9% of non-users lived in established urban set-
tlements [13]. They concluded that Bedouin women living
in the desert outside of urban established settlements face
geographical barriers to accessing ANC in MCH clinics.

As a result of this finding, the Ministry of Health of Israel
began to establish in the year 2000 new local MCH Clinics
in desert areas in which Bedouin extended families live in
tribal units. The first MCH Clinic to be established outside
of urban centers, Clinic A, serves a tribal unit, the majority
of who live within 3 kilometers of the clinic. The clinic is
accessible only by unpaved roads. The primary practioner in
Clinic A is an Arabic-speaking Bedouin public health nurse.

The goal of this study was to evaluate changes in utiliza-
tion of ANC care among Bedouin women before and after
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the establishment of a local MCH clinic in the desert in order
to evaluate the extent to which removing geographic barriers
to care can improve compliance with recommended ANC
guidelines.

Methods

The present study was a retrospective record review of two
successive pregnancies in women who gave birth both in
the two year period preceeding the opening of Clinic A and
in the two-year period after its establishment, regardless of
whether or not they registered for ANC for either pregnancy.
The study population was comprised of all 85 women who
registered their newborn infants at Clinic A in the two-year
period after the establishment of Clinic A and who gave
birth both before and after its establishment in September
2000. The index pregnancy was defined as the first completed
pregnancy after the establishment of local MCH Clinic A.

A record review was carried out in order to compare uti-
lization of ANC care in the last two pregnancies of the same
women - the pregnancy immediately before the establish-
ment of Clinic A and the first pregnancy after the estab-
lishment of Clinic A. Demographic (independent) variables,
which were extracted from MCH records, included birth or-
der of the child of the index pregnancy, maternal age, consan-
guineous marriage, polygamy (women whose husband had
more than one wife) and maternal and paternal education in
years. In addition, data on presence or absence of genetic
disease or congenital defects in previous pregnancies were
collected.

ANC users were defined as women with at least one
recorded visit to a MCH clinic during pregnancy. Gestational
age at registration was determined by the week of pregnancy
at the first antenatal visit, based on date of last menstrual
period. Early initiation of care was defined as registration
for ANC services at a MCH Clinic in the first trimester (≤13
weeks of gestation). Screening rates for three type of tests
were evaluated: a test which is obtained locally at the MCH
station by the MCH public health nurse (VDRL); a second
group of tests (CBC and GCT) which are obtained at the
local HMO Clinic (located adjacent to Clinic A) and a third
test for which the pregnant mother has to travel at least ten
kilometers (US).

Utilization of ANC was measured by several dependent
variables: 1) ANC users (yes/no); 2) Early registration at
MCH clinic at ≤13 weeks of gestational age (yes/no); 3) 3
or more ANC visits to public health nurse at MCH clinic
(yes/no); 4) 1 or more ANC visits to obstetrician at MCH
clinic (yes/no); 5) Compliance with screening tests (VDRL,
CBC, GCT, US) (yes/no).

Dependent out-come variables included birth-weight and
gestational age at birth as recorded on the newborn’s MCH

Table 1 Demographic characteristics of study population (n = 85)

Demographic characteristics

Mother’s age in years (mean ± Standard error, SE) 28.6 ± 0.6
Maternal education in years (mean ± SE) 3.8 ± 0.4
Paternal education in years (mean ± SE) 9.3 ± 0.4
Polygamy, n (%) 17 (20.0%)
1st cousin marriage, n (%) 35 (41.2%)
Birth order of index pregnancy (mean ± SE) 5.6 ± 0.3

record on the basis of the newborn’s discharge record from
the hospital.

Comparisons of continuous and categorical variables be-
tween women who did and did not receive ANC after the
establishment of Clinic A were performed using t-test for
independent samples and chi-square test (Fisher’s exact test
when appropriate), respectively.

For comparison of utilization of ANC services and rec-
ommended ANC tests in successive pregnancies of women
who were pregnant both before and after the establishment
of Clinic A, paired t-test for continuous variables and McNe-
mar’s test for categorical variables were used. The software
used for statistical analysis was SSPS 12.0.

Results

The demographic characteristics of the study population are
presented in Table 1. The study population was character-
ized by low maternal educational level. Thirty five moth-
ers (41.1%) had no formal education. Paternal educational
level was significantly higher than maternal educational level
(p < 0.001). Twenty (23.5%) mothers and 62 (72.9%) fa-
thers had an educational level above 8 years. The study pop-
ulation was also characterized by high levels of polygamy
(20%), a high rate of consanguinity (41.2% with first cousin
marriages) and high birth order of the index pregnancy.

Forty nine women (57.6%) of the study population re-
ceived ANC during the index pregnancy (after the establish-
ment of local Clinic A), while 36 (42.3%) were non-users
of ANC. We compared the demographic characteristics of
ANC users and non-users in the index pregnancy (Table 2).
With the exception of paternal education, no association was
found between these variables and use of ANC services. An
association was found between years of paternal schooling
and use of ANC that approached marginal statistical signif-
icance (p = 0.053). We found no association between use
of ANC services and history of having had a previous infant
born with congenital defects or a genetic disease.

Comparison was made of the utilization of ANC ser-
vices for the index pregnancy (after the establishment of
local Clinic A) as compared with the last pregnancy in the
same woman before the establishment of local Clinic A.
There was a significant increase in the percent of pregnant
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Table 2 Comparison of characteristics of ANC users and ANC non-
users after establishment of local Clinic A (n = 85)

ANC users ANC non-users
Characteristics (n = 49) (n = 36) p

Mother’s age in years,
mean ± SE

27.98 ± 0.76 29.50 ± 1.00 0.220

Maternal education in
years, mean ± SE

3.98 ± 0.55 3.36 ± 0.47 0.450

Paternal education in
years, mean ± SE

9.78 ± 0.42 8.42 ± 0.57 0.053

Polygamy, n (%) 10 (20.4%) 7 (19.4%) 0.570
1st cousin marriage, n (%) 22 (44.9%) 13 (36.1%) 0.556
Genetic disease or
congenital defect in
previous child n (%)

3 (6.1%) 4 (11.1%) 0.408

Birth order at last
delivery, (mean ± SE)

5.39 ± 0.40 6.00 ± 0.55 0.370

women receiving ANC from 31.8% before to 57.6% after
the establishment of Clinic A (p = 0.004). There were sig-
nificant increases in the percent of pregnant women regis-
tering for care in the first trimester (at 13th week or ear-
lier) from 3 (3.5%) to 6 (7.1%), in the percent of pregnant
women who had at least one physician examination from 23
(27.1%) to 38 (44.7%) and an increase in the percent who
had 3 or more nursing visits from 21 (24.7%) to 33 (38.8%)
(Table 3). There was an increase in the percent of pregnant
women performing recommended antenatal tests in the pe-
riod after the establishment of local Clinic A compared with
the period before its establishment (Table 3).

Table 3 Registration for ANC care and compliance with ANC screen-
ing tests in two successive pregnancies of the same women – one before
and one after establishment of local MCH Clinic A

Characteristics Before (n = 85) After (n = 85) p

ANC users, n (%) 27 (31.8%) 49 (57.6%) 0.004
Early registration at
MCH clinic (at ≤13
weeks of gestational
age), n (%)

3 (3.5%) 6 (7.1%) 0.230

3 or more ANC visits to
public health nurse at
MCH Clinic, n (%)

21 (24.7%) 33 (38.8%) 0.011

1 or more ANC visits to
obstetrician at MCH
Clinic, n (%)

23 (27.1%) 38 (44.7%) 0.003

Compliance with VDRL
testing, n (%)

27 (31.2%) 49 (57.6%) 0.004

Compliance with CBC
testing, n (%)

24 (28.2%) 45 (52.9%) <0.001

Compliance with GCT
testing, n (%)

24 (28.2%) 45 (52.9%) <0.001

Compliance with US
examination, n (%)

26 (30.6%) 44 (51.8%) <0.001

There was no significant change in gestational age at reg-
istration among ANC users between the last pregnancy be-
fore the opening of local Clinic A and the first pregnancy
after its opening among women who registered for ANC at
MCH clinic . Among those registered for ANC for the in-
dex pregnancy, the percent of women who complied with
blood tests performed at the MCH clinic was higher than
those who complied with recommended tests that have to
be performed at locations other than MCH clinics. Among
women who registered for ANC at MCH Clinic A, there was
100% compliance with the VDRL test, which is obtained at
the clinic. This was significantly higher than the compliance
with tests which had to be obtained at a HMO clinic (CBC,
GCT) located a short distance from the MCH Clinic (92%
for both) (p = 0.07). The compliance with US examination
(90%), a test which is obtained at an urban center 10 kilome-
ters away, was also significantly less than compliance with
VDRL (p = 0.02).

We did not find a statistically significant change in ges-
tational age at birth and mean birth weight between suc-
cessive pregnancies in the same woman, before and af-
ter the establishment of Clinic A. Gestational age at birth
before MCH Clinic A opened was 39.16 ± 0.20 weeks
and 38.94 ± 0.25 weeks afterwards (p = 0.7). Mean birth
weight of infants born before the new clinic was established
was 3174 ± 52.7 gm and 3205 ± 63 gm after its establish-
ment (p = 0.5).

Discussion and conclusions

We found that the establishment of a fully equipped MCH
clinic in a desert area serving a Bedouin Arab population liv-
ing in a radius of 3 km from the clinic improved the percent
of pregnant women receiving ANC from 31.8% to 57.6%,
as well as the percent of pregnant women registering for
care early in pregnancy, the percent with at least one physi-
cian visit, the percent with at least three nursing visits and
the percent who obtained recommended antenatal screening
tests. However, more than 40% of women who registered
their newborn infants at the new local MCH clinic for well-
baby care did not attend the clinic for their ANC. This result
indicates that there are other barriers to care that must be
addressed in order to ensure adequate use of ANC services.

Our study design controlled for financial barriers to ANC
since all mothers had registered at local Clinic A for MCH
care for their infant. The registration fee that mothers above
the poverty line are requested to pay covers preventive MCH
care for all family members, including ANC. Since our study
population included only women who registered their fami-
lies at MCH clinic, all ANC at MCH Clinic A was provided
with no additional charge. In addition, language could not
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be a barrier to care since the primary caregiver in Clinic A
was an Arabic-speaking Bedouin public health nurse.

We failed to find an association between maternal educa-
tion and utilization of ANC even though maternal education
has been found to be a major factor affecting utilization of
ANC services in the Middle East. In the 1990 Jordan Popula-
tion and Family Health Survey [14] and in the 1993 Turkey
Demographic and Health Survey [15], mother’s education
level was found to be a factor affecting ANC utilization.
In Saudi Arabia, in a sample of pregnant women attending
health centers in Riyadh [16], higher educational level of
mothers was found to be associated with earlier gestational
age at registration and more antenatal visits. The reason for
not detecting an association between mothers’ education and
ANC utilization in our study was the lack of variance in ma-
ternal educational level in our population of semi-nomadic
Bedouin Arab women in Israel, of whom almost all were
illiterate or semi-literate with a mean reported educational
level of only 4 years.

Father’s education may have more immediate impact on
the use of ANC services than women’s education in this
population. In the current study, higher paternal education
was associated with increased use of ANC services, although
the result did not reach statistical significance (p = 0.053).
Similarly, in Saudi Arabia [16], as well as in previous studies
among Bedouin in Israel [13], paternal educational level was
found to be associated with registration for ANC early in
pregnancy. Findings of the importance of the husband’s role
in wife’s use of ANC have been found in Saudia Arabia [16,
18] and Afganistan [19], as well as in previous studies of the
Bedouin population in Israel [12].

An important finding of our study was that the main factor
affecting compliance with recommended antenatal screening
tests was registration or non-registration at the MCH clinic,
since over 90% of those registered obtained an US exam-
ination, although it requires a trip of over 10 kilometers
to the nearest urban center. In several MCH Centers serv-
ing the Bedouin population in Israel [17], the addition of a
local Bedouin woman liaison worker who was trained to pro-
vide individual and group instruction to mothers attending
the clinics regarding the importance of early registration and
compliance with recommended antenatal screening tests was
found to be associated with earlier gestational age at regis-
tration in subsequent pregnancies. Such a trained Bedouin
liason worker was employed at both the new MCH Clinic
A and at the urban clinic where women previously received
their ANC services. This may explain the high rate of com-
pliance with recommended antenatal screening tests among
women in our study population who chose to register for
ANC at a MCH clinic.

We were not able to show impact of establishment of new
clinic A on gestational age at birth and on birth weight. This
fact may be related to a serious limitation of our study—

small sample size. The strength of our study is a “before
and after” design based on analysis of data on utilization of
ANC services in successive pregnancies of the same women,
one pregnancy before and one after the establishment of a
local MCH clinic. This study design controlled for family
and personal factors which may affect utilization of ANC
services.

Our study shows that it is possible to increase utilization of
ANC services in hard-to-reach nomadic and semi-nomadic
populations with high rates of illiteracy by the establishment
of a local MCH Clinic. However, over 40% of the study
population did not utilize the services offered. In this pop-
ulation of semi-nomadic Bedouin Arabs, the establishment
of local MCH services needs to be complemented by pro-
grammes to encourage adequate utilization of the services
provided. Such programmes should include not only promo-
tion of maternal literacy, but also intervention programmes
directed towards increasing the understanding of husbands
of the importance of ANC for their wives. In addition, it is
important to encourage grass-roots community involvement
in order to increase awareness of the importance of ANC and
to allow the community to organize a culturally and socially
appropriate way to provide child-care and transportation for
mothers attending antenatal care services.
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