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Abstract To compare pregnancy outcomes of immigrants
from Former-Soviet-Union (FSUI) and Ethiopia (EI) to
those of Jewish-native-born Israclis (JNB), in context of
universal health insurance. Birth outcomes of all singletons
born in Soroka-University Medical-Center (1998-2011) of
EI (n = 1,667) and FSUI (n = 12,920) were compared
with those of JNB (n = 63,405). Low birthweight rate was
significantly higher among EI (11.0 %) and slightly lower
(7.0 %) among FSUI, compared to JNB (7.5 %). Preterm-
delivery rates were similar to those of JNB. Both immi-
grant groups had significantly (p < 0.001) higher rates of
perinatal mortality (PM) than JNB (21/1000 in EI, and
11/1000 in FSUI, compared to 9/1000). Using multivari-
able GEE models both immigrant groups had significantly
increased risk for PM; however, EI had twice as much
FSUI origin (OR 2.3, 95 % CI 1.6-3.4, and OR 1.3, 95 %
CI 1.1-1.6, respectively). Universal health care insurance
does not eliminate excess PM in immigrants, nor the gaps
between immigrant groups.
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Introduction

Migratory processes create social conditions and medical
challenges which may adversely affect the health of immi-
grant women and their children. Perinatal outcomes have
been extensively studied among migrant in different coun-
tries, reporting mixed results among different migrant pop-
ulations [1-3]. In some studies in European countries,
perinatal outcomes were worse among immigrants compared
to non-immigrants [4—8]. In contrast, other studies found that
despite their disadvantaged socioeconomic status, immigrants
had better perinatal outcomes. Compared with US-born
women, immigrants had higher mean birthweight, lower risk
of PTD, PM and hypertension [9, 10]. Similar results were
reported in France and Belgium [2, 11, 12]. Other studies in
Australia, Europe and Canada also found less preterm
delivery (PTD) and low birth weight (LBW), but an excess of
stillbirths [13]. The conflicting results suggest that immigrant
status per se might not be a risk factor for adverse perinatal
outcomes [14, 15]. A recent meta-analysis [2], stressed the
importance of the country of origin, circumstances of
migration, characteristics of the health care system in the
receiving country, and time since immigration, as well as the
socioeconomic status of immigrants [7, 16]. Lack of access to
prenatal care for immigrants has been suggested as one of the
explanations for gaps in birth outcomes between immigrants
and natives [17]. Various studies have shown that over the
years there is a trend of improvement in birth outcomes of
immigrant women [18-20]. However, a recent study con-
ducted in Israel has pointed out the increased perinatal risks
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of two generations of immigrants from Ethiopia to Israel,
with no improvement over time [21]. Jewish immigration to
Israel is viewed as a return to the homeland, and upon their
arrival to Israel Jewish immigrants are entitled to a broad
range of services from the government including full cover-
age under the national health insurance and free access to
perinatal care [22].

The present study tests two hypotheses: A. Immigrants
from Ethiopia (EI) and from the Former Soviet Union
(FSUI) have worse pregnancy outcomes than those of
Jewish native Israeli-born (JNB) B. Gaps between JNB
women and immigrants are associated with the country of
origin, as found by Gagnon et al. [2]. Namely, the gap
between JNB and immigrants from Ethiopia, a country with
high incidence of adverse birth outcomes, will be larger than
that between JNB and immigrants from FSU, where the rate
of adverse birth outcomes was only slightly higher than that
of Israel. Using WHO 2012 data [23] neonatal mortality in
Ethiopia was 28/1000, and in the FSU states it ranged from
2.0/1100 (Belarus) to 5.0/1000 in the Ukraine, while in the
Jewish population in Israel the rate was 2.0/1000.

More than 75,000 Jewish Ethiopians have migrated to
Israel between the mid-1980s and 1991 and about 3,000 per
year immigrated to Israel in the 90s [24]. The immigration
from Ethiopia is characterized by extreme changes in all
areas of life: economy, education, culture, medicine, tra-
dition and more. EI in Israel are generally of low socioe-
conomic position in terms of income and education [25].

Beginning in the 1990s, 150,000 Jews migrated from the
FSU. Following the collapse of the Soviet regime in 1990,
about one million people came to Israel in the next decade,
most of them (74 %) from Russia and Ukraine. They dif-
fered from other groups of immigrants in their high level of
education and in their participation in the labor market in
their country of origin [25]. According to the Israeli Cen-
tral Bureau of Statistics in 2012 there were in Israel 75,600
immigrants who were born in Ethiopia and 1.15 million
who originated in the FSU [26].

Objectives
To compare birth outcomes of EI and FSUI with JNB
living in the same geographical region and served by the

same health care services, in the context of the availability
of free access to perinatal and obstetric health care.

Methods
Setting

A population-based retrospective cohort study was con-
ducted in Soroka University medical Center (SUMC), the

regional hospital of southern Israel, where almost all births
in the area occur (during the study period there were about
13,000 births in SUMC per year). SUMC serves all Beer-
Sheva district, where 17 % of Els and 20.7 % of FSUI in
Israel live [27].

Study Population

The sample size included 111,807 deliveries of Jewish
women during the years 1988-2011. The study population
included only women with complete obstetric history, i.e.
their first birth was in SUMC (77,992 deliveries). Of those,
there were 1,667 deliveries of EI (730 mothers), 12,920
deliveries of FSUI (7406 mothers) and 63,405 deliveries of
JNB (26,290 mothers). Births of non-Jewish women, and
women not born in Israel, Ethiopia or FSU and multiple
gestations were excluded.

Data

Data were collected from the computerized perinatal
database of information recorded immediately after deliv-
ery by an obstetrician, and checked by trained data clerks.

Variables

Risk factors:

1. Maternal characteristics: age, parity, history of obstet-
ric failure (any of the following: three or more
spontaneous first trimester abortions; spontaneous
mid trimester abortions; preterm deliveries; stillbirths;
low birth weight infants; and neonatal deaths).

2. Pregnancy and labor complications: Mild/severe pre-

eclampsia (systolic blood pressure of >140 mmHg or a
diastolic blood pressure of >90 mmHg and systolic
blood pressure >160 mmHg or a diastolic blood
pressure of >110 mmHg, respectively, in two occa-
sions at least 6 h apart after 20 weeks gestation),
pregestational diabetes mellitus, anemia, out of hospi-
tal birth, lack of prenatal care (LOPC), polyhydram-
nios, oligohydramnios, HIV, meconium stained
amniotic fluid, cephalopelvic disproportion, and cae-
sarian section.

Birth outcomes:

Very low birthweight (VLBW <1500 g, low birth
weight (LBW)- < 2500 g, small for gestational age
(SGA)-weight below the 10th percentile for the ges-
tational age according to local charts, large for
gestational age (LGA)-weight above the 90th per-
centile for the gestational age according to local
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charts), preterm delivery (PTD-less than 37 weeks
gestation, post term delivery-more than 42 weeks
gestation, intrauterine fetal death (IUFD), intra-
partum death (/PD), postpartum death (PPD) and
total perinatal mortality (PM).

Data Analysis

Risk factors and incidence of adverse birth outcomes of
EI FSUI were compared to JNB at the univariate level,
using ¢ test, Chi-square test or Fisher’s exact test, as
appropriate. Odds ratios (OR) and their 95 % confidence
interval were computed. p < 0.05 was considered statis-
tically significant. Following the univariate analysis,
multivariate models were assessed. The models included
all risk factors found to be significantly associated with
both ethnicity and the outcome variables in the univariate
analysis. GEE analyses were used to control for multiple
births of the same mother. Statistical analysis was per-
formed with SPSS package version 17 (SPSS, Chicago,
IL, USA).

Results

Table 1 compares demographic and obstetric characteris-
tics of the two immigrant groups (EI and FSUI) to that of
the JNB group. Both groups of immigrants were younger
than the JNB. The FSU group was of lower parity than both
the EI group and the JNB. History of obstetric failure was
more prevalent among EI than among FSUI and JNB. EI
but not FSUI were more likely than JNB women to have
not used prenatal care. HIV was rare in all study groups and
seen mostly among EI (1.1 %).

Compared to JNB, EI experienced significantly higher
rates of severe preeclampsia, oligohydramnios, cephalo-
pelvic disproportion, caesarean sections and meconium
stained amniotic fluids and were more likely to give birth
out of the hospital.

Comparison of the FSUI with JNB shows a higher
prevalence of mild/moderate pre-eclampsia, severe pre-
eclampsia, diabetes and anemia, while rate of polyhy-
dramnios was significantly lower. At birth, more FSUI
experienced caesarean section.

Comparison of birth outcomes between each group of
immigrants and JNB is presented in Table 2.

EI compared to JNB, had significantly higher rates of
VLBW, LBW, SGA, IUFD, IPD and PPD resulting in an
overall 2.5 times risk of total PM. FSUI had a higher risk
for VLBW and LGA but significantly lower risks for LBW
and SGA. The risk for overall PM was slightly higher,
mainly reflecting higher rates of fetal deaths.

@ Springer

Table 3 presents the results of the multivariable analyses
of adverse birth outcomes in the two immigrants groups.
As more than 50 % of women in our study had more than
one birth during the study period, we used GEE to adjust
for correlated data. The models included all variables
which were significantly associated with ethnic origin in
the univariate analysis. The models for the EI group
included maternal age, prim parity, history of obstetric
failure, severe preeclampsia and LOPC. The models of
FSUI included maternal age, prim parity, severe
preeclampsia and diabetes.

Els, compared to JNB, were at a significantly higher
adjusted risk for all adverse birth outcomes. FSUIs adjusted
risk for adverse birth outcomes was much more similar to
JNB. FSUI had higher adjusted risk for LGA, but signifi-
cantly lower adjusted risk for LBW and SGA. While there
was no higher risk among FSUI for neonatal postpartum
death, the adjusted risk of fetal death was significantly
higher.

Discussion

According to the UN report of 2013, about half of the
migrants to developed countries were women at the peak of
reproductive age (20-34) [28]. Birth outcomes are there-
fore often used as markers to assess the health status of
migrants in comparison to native-born [2]. Birth outcomes
of migrants in the receiving country reflect their genetics,
environmental exposures and medical treatment in their
home country, and their living conditions, socioeconomic
position, as well as accessibility, quality and utilization of
health services in the receiving country [29].

Our study took place in Israel where all citizens are
covered by universal health care insurance, thus all
women in our study population had access to health ser-
vices, prenatal care and maternity services. Our study
population included only women who had started their
child-bearing in Israel and had used the same birth hos-
pital. Women who were multipara at their first birth in
soroka were not included in the analysis as their obstetric
history was not complete. They all live in the same geo-
graphical area with no cost access to prenatal care ser-
vices. However, other barriers to access to health services,
caused by a complex of societal, cultural and structural
factors, may exist [30].

Our main hypothesis regarding immigrants status was
based on findings of studies conducted in the US and in
Europe, most of which have shown that the incidence of
adverse birth outcomes among immigrants from less
developed countries was often worse than that of the
receiving country, but better than in their country of origin
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Table 1 Maternal and obstetric characteristics, by ethnic group (%), 1988-2011

Country of birth

IJNB (n = 63,405) EI (n = 1,667) FSUI (n = 12,920)
Maternal characteristics
Age (mean + SD) 28.33 £+ 4.94 26.69 £ 5.42 26.80 £ 5.02
Age group (%) (%) (%)
17-19 1.9 8.9 52
20-34 86.0 82.8 86.8
>34 12.2 8.3 7.9
p value (JNB = Ref) p < 0.001 p < 0.001
Parity group (%) (%) (%)
1 41.8 443 57.7
2-5 56.2 52.5 41.9
6< 2.0 32 0.3
p value (ISR = Ref) p = 0.040 p < 0.001
History of obstetric failure (%) 1.1 2.0 1.0
p = 0.001 p = 0.360
Lack of prenatal care 1.8 32 1.8
Ref. = 1.0 p < 0.001 p = 0.997
HIV 00(n=1) 1.1 (n=19) 00(n=4)
Ref a a
Pregnancy complications
Mild preeclampsia 3.8 43 5.6
Ref. = 1.0 p = 0.246 p < 0.001
Severe preeclampsia 0.9 35 1.4
Ref. = 1.0 OR 4.18 CI 3.17-5.494, p < 0.001] OR 1.620 [CI 1.366-1.919, p < 0.001]
Gestational diabetes 5.2 43 6.5
Ref. = 1.0 OR 0.80 [CI 0.63-1.02, p = 0.076] OR 1.24 [CI 1.154-1.349, p < 0.001]
Polyhydraminios 3.1 2.8 2.6
Ref. = 1.0 OR 0.92 [CI 0.8-1.4], p = 0.588 OR 0.8 [CI 0.754-0.954], p = 0.006
Olygohihydraminios 2.8 5.4 3.1
Ref. = 1.0 OR 1.9 [CI 1.562-2.358, p < 0.001] OR 1.1 [OR 1.1 [CI 0.988-1.231,
p = 0.079]
Birth complications
Out of hospital birth 0.4 22 0.3
Ref. = 1.0 OR 5.5 [CI 3.906-7.874, p> 0.001] OR 0.8 [CI 0.575-1.114, p = 0.188]
Caesarean section 153 20.0 16.6
Ref OR 1.4 [CI 1.225-1.562], p < 0.001  OR 1.101 [CI 1.047-1.16], p < 0.001
Cephalopelvic disproportion 0.3 0.7 0.4
Ref OR 2.0 [CI 1.088-3.676], p = 0.023  OR 1.16 [CI 0.858-1.592], p = 0.321
Meconium stained amniotic 13.0 22.9 12.4
fluid Ref. = 1.0 OR 1.99 [CI 1.773-2.237, p < 0.001] OR 0.954 [CI 0.9-1.01, p = 0.107]
Anemia 29.5 31.0 30.9
Ref. = 1.0 OR 1.074 [CI 0.967-1.193, OR 1.06 [CI 1.024-1.112, p = 0.002]

p = 0.182]

? No tests were computed as there were only 2 cases documented in the JNB group, 4 cases in FSUI group, and 29 cases in the EI group

[18]. This observation has some exceptions [11], explained
by the “healthy migrant hypothesis” [31, 32], a concept
that was challenged by recent studies [16, 33].

Our findings support our hypotheses; the two groups of
immigrants had higher PM than JNB women, but the largest

gap was, as expected, between JNB and the immigrants from
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Table 2 Comparison of birth outcomes by ethnic group

FSUI (n = 12,920)

Birth outcome JNB EI (n = 1,667)
(n = 63,405)
VLBWT (birthweight <1500 1.1 %
grams) Ref. = 1.0 p > 0.001]
LBWT (birthweight <2500 7.5 %
grams) Ref. = 1.0 p < 0.001]
SGA 42 %
Ref. = 1.0 p > 0001]
LGA 39 %
Ref. = 1.0 p > 0.001]
Preterm delivery 7.5 %
Ref. = 1.0 p = 0.067]
Post term pregnancy 2.7 %
Ref. = 1.0 p <0.001]
Postpartum death 0.3 %
Ref. = 1.0 p > 0.001]
Intrauterine and intrapartum 0.6 %
death Ref. = 1.0 p = 0.002]
Total PM 0.9 %
Ref. = 1.0 p>0.001]

2.8 % OR 2.631 [CI 1.941-3.558,

11.0 % OR 1.515 [CI 1.295-1.773,

8.0 % OR 1.984 [CI 1.655-2.375,

1.7 % OR 0.418 [CI 0.287-0.61,

8.7 % OR 1.175 [CI 0.988-1.396,

4.9 % OR 1.897 [CI 1.512-2.38,

1.0 % OR 3.389 [CI 2.024-5.649,

1.1 % OR 2.024 [CI 1.273-3.215,

2.1 % OR 2.493 [CI 1.766-3.521,

1.3 % OR 1.228 [95 % CI 1.036-1.455,
p = 0.017]

7.0 % OR 0.917 [CI 0.852-0.988], p = 0.023
3.5 % OR 0.829[CI 0.750-0.918, p < 0.001]
4.8 % OR 1.242 [CI 1.135-1.358, p > 0.001]
7.5 % OR 1.006 [CI 0.936-1.079, p = 0.877]
2.6 % OR 0.976 [CT 0.866-1.098, p = 0.691]
0.3 % OR 1.029 [CI 0.725-1.461, p = 0.867]

0.8 % OR 1.438 [CI 1.157-1.788, p = 0.001]

1.1 % OR 1. 303 [CI 1.082-1.567,
p = 0.005]

Table 3 Risks for adverse birth outcomes associated with ethnic group: Results of GEE multivariable regressions (OR and 95 % CI)

EI versus. JNB?

FSUI versus. JNB®

VLBWT (birthweight <1500 g)
LBWT (birthweight <2500 g)

LGA

Post term delivery

Postpartum death

Intrauterine and intrapartum death
Total PM

OR 1.948 [95 % CI 1.364-2.782
OR 1.372 [95 % CI 1.140-1.650
SGA OR 1.799 [95 % CI 1.466-2.207
OR 0.472 [95 % C1 0.311-0.718
OR 1.648 [95 % CI 1.243-2.185
OR 2.691 [95 % CI 1.571-4.611
OR 1.851 [95 % CI 1.178-2.907
OR 2.002 [95 % CI 1.434-2.797

1 p < 0.001 OR 1.110 [95 % CI 0.922-1.336] p = 0.272
] p = 0.001 OR 0.827 [95 % CI 0.761-0.899] p < 0.001
1p <0.001 OR 0.744 [95 % CI 0.667-0.830] p < 0.001
1 p <0.001 OR 1.457 [95 % CI 1.316-1.612] p < 0.001
1 p = 0.001 OR 0.824 [95 % CI 0.674-1.007] p = 0.058
1 p <0.001 OR 0.955 [95 % CI 0.645-1.415] p = 0.819
1p = 0.008 OR 1.419 [95 % CI 1.132-1.779] p = 0.002
1 p <0.001 OR 1.256 [95 % CI 1.032-1.529] p = 0.023

* Multivariable analysis adjusting for: Mother age, primiparity, history of obstetric failure, severe P.1.H, LOPC

° Multivariable adjusting for: Mother age, primiparity, severe P.L.H., diabetes

Ethiopia. Our results confirm other studies [34] which found
greater risk among EI of preterm, SGA, and stillbirths [21].
In our study the two immigrant groups had higher rates of
pregnancy complications, such as severe preeclampsia, than
JNB, but while FSUI had significantly higher rates of both
mild and severe preeclampsia, EI had only significantly
higher rates of severe, but not mild or moderate
preeclampsia. This might suggest a lower rate of early
detection of preeclampsia among immigrants from Ethiopia.
Higher rates of diabetes were found in the FSUI group, but
not in the EI group, suggesting either lower prevalence of
diabetes among the immigrants from Ethiopia or lower
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detection rates. However, other studies have shown a high
prevalence of diabetes in the Ethiopian population,
increasing with longer duration of stay in the country
[35, 36], supporting the hypothesis of lower rates of detec-
tion, due to suboptimal use of prenatal care services. The
excess rates of caesarian section (CS) may also reflect low
utilization of prenatal care. A recent meta-analysis [37]
which examined the international excess of CS among
immigrants in Western countries, found that immigrants
from Eastern Europe had reduced rates of CS while immi-
grants from Africa had higher rates, particularly emergency
CS. This was attributed to cultural-behavioral factors,
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preexisting maternal medical conditions and gestational risk
factors. In our study, both immigrant groups had higher rates
of CS, compared to JNB but the gap between EI and native
born was much greater than between FSUI and native born.

These patterns of differences are consistent with the
findings that EI were less likely to use prenatal care, as well
to give birth out of hospital, compared to both FSUI and
JNB. Not using prenatal care at all or suboptimal use of
available and free services by immigrants from Asia and
Africa has been documented in other European countries
[38, 39] and in the US [40]. Suboptimal use of prenatal
services may delay the timely detection of modifiable risk
factors such as hypertension, diabetes, threatening preterm
labor, all of which, if timely detected and treated, may
improve birth outcomes. Essen et al [41] noted that hos-
pitalization in neonatal intensive care units of newborns of
African immigrants was significantly lower than that of
non-immigrants, and suggested that it may be indicative of
poorer prenatal care leading, to higher PM observed among
immigrants from Africa to Sweden.

Use of prenatal health services is affected not only by
availability and geographical and financial accessibility but
also by cultural and lingual accessibility, as exemplified by
the significantly higher rates of out of hospital delivery
among Els compared with the two other groups. Most of
the study population lives in close geographical proximity
to the hospital and as there were no geographical or
financial barriers to hospital delivery, out of hospital birth
may reflect a cultural choice, indicating that health care
services in Israel were more culturally accessible to the
FSUI than to EI. One very likely reason for this was that
many health care providers in those years were themselves
immigrants from the FSU, but only few were of Ethiopian
origin [42]. It is reasonable to assume that the presence of
Russian speaking physicians and nurses in hospitals and
community clinics made these services more culturally
accessible to FSUI than to immigrants from Ethiopia.
Immigrant-related factors such as language have been
shown to influence access to health services [43—45].

A recent analysis of the perinatal health of migrants in
Europe by Bollini et al. [4]. Suggests that differences in
prenatal health of migrants is associated not only with the
country of origin but also, and mainly with the integration
policies of the receiving countries, which according to
Koopmans et al. [46]. (2005) include equal opportunities
(in school, in the labour market), and actions to combat
socioeconomic disadvantage, to protect of immigrant cul-
ture, religion and identity, and to promote antidiscrimina-
tion legislation. While the official Israeli absorption policy
of Jewish immigrants does not differ according to the
country of origin, in fact the absorption of the Els has been
less successful than that of the immigrants from the FSU.
About 40 % of the Els of working age in 2005 had an

elementary school education or less, and many had no
required vocational skills, resulting in high rates of
unemployment or low paying, unskilled jobs. Large fami-
lies, high dependency ratio, and low income, are reflected
in a high proportion of poverty (52 %) and lower than
average standard of living of EI compared to Jewish pop-
ulation as a whole [25]. Immigrants from the FSU were of
higher educational level and many had professional skills,
enabling them to achieve better paying jobs, and, as men-
tioned before, they had a noticeable impact on the health
care system [47]. Our findings are consistent with a pre-
vious study published in 2007 in Israel [48] which has
shown that the general population received more preven-
tive recommendations and treatment than did Ethiopian
women. The authors suggested lack of communication
between the service providers and the recipient as the main
reason.

Lu and Halfon [49] suggested that adverse birth out-
comes are not determined only by prenatal exposures, but
by life experience of risk factors associated with low
socioeconomic position, stress and sense of discrimination.
The life-course approach is particularly relevant to
migrants’ life experience and provides a theoretical support
to our empirical evidence of disparity between native born
and migrants from two different backgrounds. While Israeli
policy toward Jewish immigrants is no doubt integrative,
the daily life experience of different groups of immigrants,
as well as their experience of interaction with the health
care system may not be the same for a variety of reasons
(language, skin color, cultural affinity, literacy, etc.). While
both immigrant groups have experienced stress associated
with migration and adjusting to a new culture, the process
of absorption of the EI has been less successful than that of
the FSU immigrants, partially explaining the disparity in
birth outcomes of the two groups of immigrants [50, 51].

Our study has several strengths: it is a population based
study, in a context of full coverage of perinatal services,
eliminating financial barriers to care or differential quality
of services, as explanatory factors of disparity in outcomes.
The information is based on a computerized data base
which enabled us to examine and control for important
clinical characteristics. However, it has several limitations:
we were not able to control for important variables such as:
time since migration, education, utilization pattern of
MCHCs, smoking, drinking and nutrition, which were not
documented in the database. It should be noted that the
effect of time since migration was examined in the recent
work of Calderon-Margalit et al. [21] on birth outcomes of
immigrants from Ethiopia which found no improvement
with duration of stay.

In conclusion, universal health care insurance and free
access to perinatal services are not enough to eliminate
gaps in birth outcomes between immigrants and native-
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born, nor do they eliminate differences between immi-
grants from the FSU and Ethiopia.
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