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Background

Since the civil war started in Syria in 2011, 6.6 million Syr-
ians have left the country [1]. Of these, 65.7% of refugees 
immigrated to Turkey, and the total number of Syrians liv-
ing in Turkey was 3,751,889 in March 2022 [2]. Half of 
these refugees are women, of whom 51.2% are in the repro-
ductive period [3]. In addition, more than 600,000 Syrian 
babies were born in Turkey during this period [4]. In 2017, a 
population-based survey conducted in Sanliurfa, an impor-
tant migration city in southeastern Turkey, showed that 
approximately 15% of Syrian migrant women were preg-
nant, a quarter did not receive antenatal care, and half had 
pregnancy loss [5]. Moreover, almost half of these women 
had at least one micronutrient deficiency. This study deter-
mined that adolescent pregnancy increased in the post-war 
period, and that this situation is directly related to the edu-
cation level of refugees and time spent abroad as an immi-
grant. In contrast to all these problems, it was observed that 
Syrian refugee women wanted to have more children, possi-
bly due to the psychological state of the war [5]. Therefore, 
besides the political and social problems in the region, the 
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biggest refugee crisis in recent years presents a very impor-
tant projection of women’s reproductive health.

Adapting to a new life is challenging for immigrants. At 
this stage, integration policies play an important role. From 
education to working life, necessary arrangements should 
be made for people to be part of the society of the host 
country [6]. The provision of health services is also a very 
important aspect of this adaptation process. Accordingly, 
the Turkish government has taken important steps, such as 
providing benefits to refugees through the public health sys-
tem, building new health institutions close to places where 
refugees live, and employing translators for several health 
institutions. Our hospital, which is a fully equipped tertiary 
center and was built as one of the largest hospitals in the 
world, was put into service during the pandemic with the 
additional mission of integrating Syrian refugees into soci-
ety with these steps as well as providing standard health ser-
vices to the local population.

The birth of a healthy baby as a result of good antenatal 
and postnatal care is the ultimate obstetric outcome for both 
the patient and the physician. However, pregnancy is a dif-
ficult period for women because of the various risks it poses. 
These risks can only be minimized with good healthcare. 
Therefore, it is important for pregnant women to have easy 
access to health services. Unfortunately, for refugees, who 
are more vulnerable than the host population, the burdens 
of being in a foreign country are undeniable in this period. 
Studies have shown that pregnant Syrian refugees receive 
poor antenatal care and have adverse perinatal outcomes [7, 
8]. However, the perinatal and neonatal outcomes of Syrian 
refugees during the coronavirus disease 2019 (COVID-19) 
pandemic are unknown. It is quite possible that the pan-
demic posed additional risks to this vulnerable group [9].

In this study, we aimed to evaluate the perinatal and neo-
natal outcomes of pregnant Syrian refugees who delivered 
in our hospital during the COVID-19 pandemic.

Methods

This cross-sectional study was conducted with Turkish and 
Syrian pregnant women who delivered in Basaksehir Cam 
and Sakura City Hospital, Istanbul, Turkey. For the study, a 
local ethics committee was established with the permission 
of the Ministry of Health of the Republic of Turkey, and 
approval was obtained (Approval number: 2021.04.80).

All Syrian refugee pregnant women who delivered in 
the hospital between June 1, 2020 and December 31, 2020 
were included in the study. For randomization, the birth of 
a Turkish patient who chronologically followed the birth of 
each Syrian patient was included in the study.

Demographic information such as age; obstetrical his-
tory; presence of a systemic disease; ability to recall the 
last menstrual period (LMP); antenatal follow-up data, such 
as the total number of antenatal visits and screening test 
results; obstetric and neonatal outcomes, such as mode of 
delivery, gestational age, birth weight, Apgar score, pres-
ence of fetal anomaly, or stillbirth; and laboratory results, 
such as hemoglobin (Hb) levels before and 24 h after deliv-
ery and serology test results of the patients, were obtained 
retrospectively from hospital records.

Pregnancies at the maternal age of 19 and below were 
defined as adolescent pregnancy [10]. Gestational age was 
determined based on the date of the LMP. If a patient could 
not remember the date of their LMP, ultrasound measure-
ment of the fetus in the first trimester was used for the esti-
mation. The total number of antenatal visits was recoded 
into a categorical variable, according to the “at least four 
antenatal care visit” principle of the World Health Organiza-
tion (WHO) [11]. Less than four antenatal visits were con-
sidered poor antenatal care.

Categorical variables were presented as frequency and 
percentage. A chi-square test was used to compare the cat-
egorical variables among the Turkish and Syrian refugee 
groups. Distributions of continuous variables were checked 
using the Kolmogorov–Smirnov test. All continuous vari-
ables were non-normally distributed. The Mann–Whitney U 
test was used to compare non-normally distributed param-
eters among the Turkish and Syrian refugee groups, and the 
results were given as the median (25th–75th percentile). 
Odds ratios and 95% confidence intervals (CIs) for less than 
four antenatal visits, cesarean section (CS) delivery, pre-
term delivery, and low birth weight were calculated using 
logistic regression models adjusted for potential confound-
ers, such as age, parity, previous CS, and maternal systemic 
disease. All statistical analyses were performed using SPSS 
17 (SPSS Inc., Chicago, Illinois, USA). A value of p < 0.05 
was considered statistically significant.

The primary outcome of our study is the comparison of 
the number of antenatal visits (≥ 4) of the two groups. The 
power of the study was found to be 99.9%, with 303 sam-
ples for each group at a significance level (α) of 0.01.

Results

Between June 1, 2020 and December 31, 2020, there were 
8,313 births in our hospital; 303 (3.6%) of these were the 
births of Syrian refugees. Accordingly, 303 Turkish patients 
were included in the control group.

The clinical characteristics of the study population are 
shown in Table 1. The median maternal age of Syrian refu-
gees [23 (20–28)] was lower than that of Turkish pregnant 
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women [27 (24–31)] (p < 0.001). Adolescent pregnancy was 
more common in Syrian refugees (16.8%) than in Turkish 
women (4.3%) (p < 0.001). However, the proportions of 
maternal systemic disease and ability to recall LMP were 
significantly lower in Syrian refugees (p < 0.001).

A comparison of antenatal care between Turkish and 
Syrian refugee groups is shown in Table 2. The rates of 
antenatal visits and first trimester combined test, triple test, 
quadruple test, fetal anatomy ultrasound scan, and oral glu-
cose tolerance test were significantly lower in Syrian refu-
gees (p < 0.001, p < 0.001, p < 0.003, p < 0.005, and p < 0.001, 
respectively).

A comparison of perinatal and neonatal outcomes 
between Turkish and Syrian refugee groups is shown in 
Table 3. There was no difference between the Turkish and 
Syrian refugee groups in terms of the mode of delivery, Hb 

level after delivery, gestational age, birth weight, Apgar 
score at the 5th minute, stillbirth, and fetal anomaly in both 
crude analysis and adolescent subgroup analysis.

The results of unadjusted and adjusted logistic regression 
analysis for antenatal visits, CS delivery, preterm delivery, 
and low birth weight among Syrian and Turkish women are 
shown in Table 4. Although the frequency of less than four 

Table 1 Clinical characteristics of the patients
Turkish 
(n = 303)

Syrian refu-
gee (n = 303)

p value

Age (years)a 27 (24–31) 23 (20–28) < 0.001
Adolescent pregnancyb 13 (4.3%) 51 (16.8%) < 0.001
Graviditya  2 (1–3)  2 (1.25–3) 0.37
Parityb 0.16
 Nulliparity 103 (34.0%) 87 (28.7%)
 Multiparity 200 (66.0%) 216 (71.3%)
Previous CSa 0 (0–0) 0 (0–0) 0.70
Maternal systemic diseaseb 41 (13.5%) 11 (3.6%) < 0.001
Ability to recall LMPb 261 (86.4%) 181 (59.7%) < 0.001
Hb before delivery (g/dL)a 11.7 

(10.7–12.8)
11.8 
(10.7–13.0)

0.38

HbsAg positiveb 3 (1%) 2 (0.7%) 0.99
Anti-HIV positiveb 0 (0%) 0 (0%) 0.99
Anti-HCV positiveb 0 (0%) 1 (0.3%) 0.50
a Median (25th–75th percentile)
b Number (Percentage%)
CS: Cesarean section, Hb: Hemoglobin, HBsAg: Hepatitis B surface 
antigen, HCV: Hepatitis C virus, HIV: Human immunodeficiency 
virus, LMP: Last menstrual period

Table 2 Comparison of antenatal care between Turkish and Syrian 
refugee groups

Turkish 
(n = 303)

Syrian 
refugee 
(n = 303)

p value

Antenatal visits < 0.001
 < 4 114 (37.7%) 209 

(69.0%)
 ≥ 4 188 (62.3%) 94 (31.0%)
First trimester combined test 51 (16.8%) 9 (3.0%) < 0.001
Triple test 23 (7.6%) 7 (2.3%) 0.003
Quadruple test 21 (6.9%) 6 (2.0%) 0.005
Fetal anatomy ultrasound scan 46 (15.2%) 11 (3.6%) < 0.001
Oral glucose tolerance test 42 (13.9%) 15 (5.0%) < 0.001
Number (Percentage%)

Table 3 Comparison of perinatal and neonatal outcomes between 
Turkish and Syrian refugee groups

Turkish 
(n = 303)

Syrian refu-
gee (n = 303)

p 
value

All patients
Mode of deliverya 0.80
 Vaginal 189 (62.4%) 192 (63.4%)
 CS 114 (37.6%) 111 (36.6%)
Hb after delivery (g/dL)b 10.6 

(9.6–11.6)
10.9 
(9.5–11.9)

0.13

Gestational agea 0.66
 < 34 weeks 11 (3.6%) 15 (5%)
 34–37 weeks 28 (9.2%) 34 (11.2%)
 37–42 weeks 262 (86.5%) 253 (83.5%)
 ≥ 42 weeks 2 (0.7%) 1 (0.3%)
Birth weight (g)a 0.77
 < 2500 24 (7.9%) 29 (9.5%)
 2500–4000 264 (87.1%) 259 (85.5%)
 > 4000 15 (5.0%) 15 (5.0%)
Apgar score at 5th minutea 0.34
 < 7 12 (4.0%) 17 (5.6%)
 ≥ 7 291 (96.0%) 286 (94.4%)
Stillbirtha 3 (1%) 9 (3%) 0.14
Fetal anomalya 0 (0%) 2 (0.7%) 0.25
Adolescent patients
Mode of deliverya 0.86
 Vaginal 10 (76.9%) 38 (74.5%)
 CS 3 (23.1%) 13 (25.5%)
Hb after delivery (g/dL)b 10.2 

(8.9–10.8)
10.6 
(9.5–11.8)

0.10

Gestational agea 0.75
 < 34 weeks 1 (9.1%) 2 (3.9%)
 34–37 weeks 1 (9.1%) 6 (11.8%)
 37–42 weeks 9 (81.8%) 43 (84.3%)
 ≥ 42 weeks 0 (0%) 0 (0%)
Birth weight (g)a 0.18
 < 2500 0 (0%) 7 (13.7%)
 2500–4000 13 (100%) 40 (78.4%)
 > 4000 0 (0%) 4 (7.8%)
Apgar score (5th minute)a 0.50
 < 7 0 (0%) 3 (5.9%)
 ≥ 7 13 (100%) 48 (94.1%)
Stillbirtha 0 (0%) 1 (2%) 0.80
Fetal anomalya 0 (0%) 0 (0%) 0.99
a Number (Percentage%)
b Median (25th–75th percentile)
CS: Cesarean section, Hb: Hemoglobin
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15 million, 540,186 Syrians are located [13]. The Basak-
sehir district of Istanbul, where the hospital in which this 
study was conducted is located, is a settlement in which a 
large proportion of Syrian refugees live. Syrian refugees 
constitute approximately 3% of Istanbul’s total population. 
Similarly, 3.6% of the deliveries that occurred in our hos-
pital between June 1, 2020 and December 31, 2020 were 
of Syrian refugee pregnant patients. Therefore, our study 
population represents a good sample that accurately reflects 
the Syrian refugee community living in Istanbul.

Although the pandemic affected all aspects of life glob-
ally, COVID-19-related outcomes have not been identical 
for different populations. In the literature, the relationship 
between ethnicity and COVID-19 has not been clarified 
owing to the insufficient representation of minorities with 
different ethnic origins in the studies [14]. However, limited 
data have shown that ethnicity independently affects the risk 
of death from COVID-19 [15]. The reason may be multifac-
torial and related to biology, genetics, socioeconomic status, 
education level, or social discrimination. All of these possi-
ble explanations are also valid problems for Syrian refugees. 
Equality in healthcare is more important than ever because 
of the pandemic. Unfortunately, studies have reported dis-
crimination against refugees in this regard [16]. In addition, 
being a pregnant woman caused additional burdens on the 
Syrian refugee group. A study investigating pregnant Syr-
ian refugees during the pandemic period revealed that refu-
gees experience isolation, linguistic problems, unsatisfying 
virtual care, lack of support, difficulties in caring for other 
children at home due to quarantine, failure to meet post-
partum expectations, and fear of getting COVID-19 [17]. 
Therefore, it can be speculated that pregnant Syrian refu-
gees are likely to be even more vulnerable during unprec-
edented situations, such as a pandemic. However, there is no 
study in the literature examining the perinatal and neonatal 
outcomes of Syrian refugee women during the COVID-19 
pandemic.

antenatal in Syrian refugees was 3.67 times higher than that 
in Turkish pregnant women, it was determined that this out-
come was 3.03 times higher when adjusted for age, parity, 
previous CS, and maternal systemic disease (p < 0.001 for 
both unadjusted and adjusted). It was observed that there 
was no significant effect of being a Syrian refugee on CS 
delivery, preterm birth, or low birth weight when adjusted 
for age, parity, previous CS, and maternal systemic disease 
(p = 0.53, p = 0.29, p = 0.77, and p = 0.19, respectively).

Discussion

The primary results of our study show that during the pan-
demic, Syrian refugee pregnant women were younger than 
the Turkish pregnant population; in addition, adolescent 
pregnancy was more common in the Syrian refugee group. 
Furthermore, the perinatal and neonatal outcomes of Syrian 
refugee pregnant women were similar to those of the Turk-
ish pregnant population, despite the former group receiving 
poorer antenatal care during the COVID-19 pandemic.

Due to the civil war in Syria that has been going on for 
more than a decade, the vulnerable position of Syrian refu-
gees still continues. Due to its geographically close loca-
tion as well as religious and cultural similarities, Turkey has 
become the main country of asylum for Syrian refugees. 
More than 3.5 million Syrians have been living in Turkey 
[2]. The camps established in the border regions in 2011 
continue to host Syrian refugees. In these camps, health ser-
vices as well as other basic needs, such as drinking water, 
food, and bathroom, are provided to refugees. Between 2011 
and 2016, approximately 300,000 children and 100,000 
pregnant women benefited from health services, and 2 mil-
lion refugees were vaccinated in Turkey [12]. Although the 
density of Syrian refugees is higher in areas close to the Syr-
ian border, there are also several refugees living in big cities 
far from the border, such as Istanbul. In Istanbul, which is 
the largest city in Turkey with a population of more than 

Table 4 Results of unadjusted and adjusted logistic regression analysis for antenatal visits, CS delivery, preterm delivery, and low birth weight 
among Turkish and Syrian refugee groups (Reference: Turkish group)
Outcome Unadjusted Adjusted*

OR (95% CI) p value OR (95% CI) p value
Model 1: Antenatal visits < 4
Syrian refugees 3.67 2.62–5.14 < 0.001 3.03 2.10–4.36 < 0.001
Model 2: CS delivery
Syrian refugees 0.96 0.69–1.33 0.80 1.17 0.72–1.89 0.53
Model 3: Preterm birth
Syrian refugees 1.29 0.82–2.03 0.27 1.31 0.80–2.14 0.29
Model 4: Low birth weight
Syrian refugees 1.29 0.73–2.28 0.39 1.10 0.58–2.08 0.77
*adjusted for maternal age, parity, previous CS, and maternal systemic disease
OR: Odds ratio, CI: Confidence interval, CS: Cesarean section
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more antenatal visits were similar for Syrian and Turkish 
women. Based on these data, it can be said that the decrease 
in the number of antenatal visits of Syrian refugees cannot 
be attributed solely to cultural reasons and that the war has 
an effect on the proliferation of this difference. Fortunately, 
antenatal care for Syrian refugees in Turkey seems to have 
improved over time. In another study in 2016, the rate of 
poor antenatal care was significantly higher among Syrian 
refugees, and only 8% of Syrian refugees went to antena-
tal follow-up more than twice [7]. Although antenatal care 
in Syrian refugees is still lower compared with the Turk-
ish pregnant population, it can be considered that Syrian 
refugees seem to be better at obtaining antenatal care in 
our study. The fact that five years have passed since this 
study and the integration of refugees into the healthcare sys-
tem has been improved may be the main reasons for this 
difference.

One of the important points is that the number of fetal 
anomaly screenings performed in the Syrian refugee group 
was significantly low. A study determined that more than 
50% of Syrian refugee women had consanguineous mar-
riages [5]. Consanguineous marriage is very common 
in Arab culture, as it is believed to have benefits such as 
strengthening family stability, reducing marriage costs, 
and establishing more harmony between family members. 
However, consanguineous marriage poses a risk for preg-
nancy because it increases the rates of congenital anomalies 
[24]. Therefore, Syrian refugee pregnant women should be 
encouraged to screen for fetal anomalies.

Language and cultural differences also affect obstetric 
outcomes [25]. A study suggested that poor antenatal care 
received by Syrian refugee pregnant women results from 
language, culture, reduced social support, and insufficient 
knowledge [26]. Therefore, we assumed that social inte-
gration into society also improved antenatal care in Syrian 
refugee women over time. Nevertheless, it is necessary to 
raise awareness about antenatal care among Syrian pregnant 
refugees because its quality is still worse among this demo-
graphic compared with the Turkish pregnant population.

Previous studies have compared the perinatal and neona-
tal outcomes of Syrian refugees and the Turkish population. 
In a study by Sayili et al. [27], pregnancy and neonatal out-
comes were found to be similar in Syrian and Turkish popu-
lations. Similar maternal and neonatal outcomes in Syrian 
and Turkish populations have also been demonstrated by 
other studies [7, 28]. However, there are different results in 
the literature. Ozel et al. [21] found that the rates of preterm 
labor, preterm premature rupture of membranes, lower birth 
weight, and maternal anemia were significantly higher in 
Syrian refugees compared to Turkish patients. In our study, 
no significant difference was found in terms of perinatal 
and neonatal outcomes. Increased social integration due to 

The legal age of marriage in Syria used to be 18 years 
for boys and 17 years for girls [18]. In exceptional cases, 
these age limits could be reduced to 15 years for boys and 
13 years for girls. After a recent change, the legal age limit 
for marriage has been set as 18 for both sexes, whereas the 
age limit of 15 is accepted for both genders in exceptional 
cases. It is known that war conditions may also increase 
adolescent marriages and pregnancies [19]. The United 
Nations Children’s Fund (UNICEF) data show that the ado-
lescent pregnancy rate prior to the war in Syria was 8.7% 
[20]. However, a study showed that although the adolescent 
marriage rate among Syrian refugees in Jordan was higher 
than the national rate in Syria before the war, there was no 
increase in the adolescent marriage rate after the refugees 
settled in Jordan [18]. In our study, the adolescent preg-
nancy rate of Syrians (16.8%) was higher than that in the 
pre-war data of UNICEF. In addition, there was a statisti-
cally significant difference between the Turkish and Syrian 
populations in terms of adolescent pregnancy rates (4.3% 
vs. 16.8%, respectively). Similarly, in the literature, the age 
of Syrian refugee pregnant women was lower than that of 
the Turkish pregnant population [7, 8, 21]. Therefore, it can 
be said that the civil war, related social and economic condi-
tions, and cultural reasons affect the adolescent pregnancy 
rates in Syrian refugees.

Considering other demographic data, the percentage of 
maternal systemic diseases was found to be lower in Syrian 
refugees compared with the Turkish pregnant population in 
our study. However, Ozel et al. [21] showed that there was 
no difference in the percentage of systemic disease among 
Syrian refugee pregnant women. This may be due to the fact 
that the Syrian refugees in our study may have undiagnosed 
diseases. Studies have reported that refugees have more 
undiagnosed or unreported conditions than the normal pop-
ulation [22]. In addition, the rate of remembering the LMP 
in Syrian pregnant women was found to be significantly 
lower than in Turkish pregnant women. In Erenel et al. [7], 
more than 90% of Turkish patients were able to recall their 
LMP; in our study, this percentage was found to be below 
25% in Syrian patients. Thus, it may be difficult to calculate 
gestational age during follow-ups, and first-trimester ultra-
sound measurements of the fetus are often needed.

The most significant result that we found in our study 
was regarding the poor antenatal care that Syrian refugees 
receive. Two-thirds of Syrian refugees received antenatal 
care less than four times during pregnancy. This situation 
can be associated with being a refugee after the civil war 
because when we look at the UNICEF data from 2009, the 
rate of four or more antenatal visits in Syria was 63.7% 
[23]. In our study, this rate was 62% in the Turkish preg-
nant population but 31% in Syrian refugee pregnant women. 
According to the 2009 UNICEF data, the rates of four or 
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cultural and religious similarities between Syria and Turkey 
and the prolongation of the time refugees spend in Turkey 
may be possible explanations for these findings [29]. More-
over, the provision of free health services to Syrian refugees 
in Turkey plays a key role in affecting the perinatal and neo-
natal outcomes of refugees.

Our study has certain strengths and limitations. To our 
knowledge, this study is the first to compare the perinatal 
and neonatal outcomes of Syrian refugee pregnant women 
exclusively during the COVID-19 pandemic. Basaksehir 
Cam and Sakura City Hospital, which was opened as one 
of the largest hospitals in Istanbul during the pandemic, pro-
vides health services to a large number of Syrian refugee 
patients, especially due to its location. Therefore, this study 
can be considered to reflect the Syrian refugee population. 
Providing free healthcare and having an adequate team of 
interpreters also helped eliminate potential confounders. In 
addition, the power of our study was calculated as 99.9%. 
However, the relatively limited number of patients due to 
the availability of a short time frame is the main limitation 
of our study. Investigating perinatal and neonatal outcomes 
with a larger sample would increase the generalizability of 
our results.

New Contribution to the Literature

Although they have a younger maternal age and poorer 
antenatal care, no difference was found between the peri-
natal and neonatal outcomes of Syrian refugees and Turkish 
patients during the COVID-19 pandemic. Health problems 
of the vulnerable minority should be investigated with fur-
ther studies and proactively resolved by health authorities.
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