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ABSTRACT
Introduction  Syria’s protracted conflict has devastated 
the health system reversing progress made on maternal 
health preconflict. Our aim is to understand the state of 
maternal health in Syria focused on underage pregnancy 
and caesarean sections using a scoping review and 
quantitative analysis; the latter draws on data from the 
Syrian American Medical Society’s (SAMS) maternal health 
facilities in northwest Syria.
Methods  We performed a scoping review of academic 
and grey literature on the state of maternal health across 
Syria since the onset of conflict (taken as March 2011). 
Identified articles were screened using pre-established 
criteria and themes identified. We also performed a 
retrospective quantitative analysis of maternal health data 
from SAMS’ facilities in a microcontext in north-west Syria 
between March 2017 and July 2020, analysing the trends 
in the proportion of births by caesarean section and age at 
pregnancy.
Results  Scoping review: of 2824 articles, 21 remained 
after screening. Main themes related to maternal mortality 
rates, caesarean sections, maternal age and perinatal care. 
12 studies reported caesarean section rates; these varied 
from 16% to 64% of all births: northern Syria (19%–45%,) 
Damascus (16%–54%,) Lattakia (64%) and Tartous (59%.) 
Quantitative analysis: Of 77 746 births across 17 facilities, 
trend data for caesarean sections showed a decrease from 
35% in March 2017 to 23% in July 2020 across SAMS 
facilities. Girls under 18 years accounted for 10% of births 
and had a lower proportion of caesarean section births. 
There was notable geographical and interfacility variation 
in the findings.
Conclusion  The quality of available literature was 
poor with country-level generalisations. Research 
which explores microcontexts in Syria is important 
given the different effects of conflict across the country 
and the fragmented health system. Our quantitative 
analysis provides some evidence around the changes 
to caesarean section rates in northwest Syria. Despite 
limitations, this study adds to sparse literature on this 
important topic.

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Armed conflict adversely affects maternal health 
through direct effects on women but also through its 
effects on healthcare access.

	⇒ Syria’s protracted conflict has caused widespread 
destruction to the healthcare system and adversely 
affected access to maternal health services.

	⇒ During Syria’s conflict, higher proportions of caesar-
ean sections were reported than preconflict with a 
greater proportion of underage pregnancies (under 
18 years of age)

	⇒ Conflict adversely affects access to and quality of 
maternal health services.

WHAT THIS STUDY ADDS
	⇒ From the scoping review, we report a dearth of lit-
erature, particularly that which is localised around 
important indicators of maternal health.

	⇒ Our quantitative analysis of 77 746 pregnancies 
from 17 facilities in northwest Syria (March 2017–
July 2020) showed a general downward trend of the 
proportion of births by caesarean section.

	⇒ A spike in the proportion of births by caesarean 
section occurred in March 2020 to 33.2% after 
an escalation of violence between December 
2019 and February 2020 caused widespread 
displacement.

	⇒ Deliveries among girls under 18 years of age 
accounted for 7946 (10.2%) of births in Syrian 
American Medical Society’s facilities and the propor-
tion delivered by caesarean section was lower than 
in those aged 18 years and over.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Further research which examines the impact of con-
flict on maternal health and the proportion of births 
by caesarean section across geopolitical regions in 
Syria is required.

	⇒ Maternal health programmes which address the 
causes of underage pregnancies and their impacts 
are required given the sociological impacts which 
have resulted from the conflict in Syria.
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INTRODUCTION
Protracted conflict adversely affects health systems, with 
particular impacts on reproductive, maternal, newborn 
and child health (RMNCH) services and outcomes. 
Attacks on healthcare facilities and sociopolitical insta-
bility can reduce access and widen existing inequalities 
with long-term consequences for mother and child.1 
Subsequent social changes may contribute to early or 
forced marriage and the associated potential conse-
quences, including gender-based violence, domestic 
abuse and birth complications, which may have lasting 
effects on women, children and their communities.2

The impact of conflict can be both direct and indi-
rect3 with immediate and longer-term consequences 
to RMNCH. Direct consequences include attacks on 
healthcare services which can in turn affect healthcare 
utilisation.4 Indirect consequences include socioeco-
nomic and sociopolitical effects of conflict, ranging 
from changing roles of women in the community, early 
or forced marriages, inadequate food or shelter and 
insecurity.1 3 Quality of services can also be affected by 
the forced displacement of trained healthcare workers5 
and interruptions in supply chains and in the range of 
services required for RMNCH. Data from such settings 
may be incomplete or unavailable, but increasing reports 
from local surveys or surveillance provide evidence 
around the impacts of conflict with reported indicators 
on under 5 mortality, maternal mortality rates (MMR) 
and vaccination rates providing some indication of the 
state of RMNCH in armed conflict.6

In Syria, the protracted conflict began with peaceful 
uprisings in March 2011 but rapidly escalated to armed 
conflict by the middle of 2012 with devastating impacts, 
particularly on women and children. The conflict has 
displaced more than half its preconflict population of 
22 million and resulted in at least 585 000 deaths.7 Syria 
has experienced among the worst impacts of attacks on 
healthcare globally8 with more than 600 attacks on health 
facilities, including those for maternal or child health, 
leaving more than 50% of facilities not functioning.9 
Areas outside of the control of the Syrian government 
have been most affected; these include the northeast 
and northwest of the country where large numbers of 
internally displaced people shelter, most of whom are 
women and children.10 The recent COVID-19 pandemic 
and economic collapse in 2020 have exacerbated existing 
vulnerabilities, leaving more than 80% of the Syrian 
population living in poverty (less than US$2 a day) and 
more than 9 million living with food insecurity.11 Almost 
6 million women and at least 2.5 million girls are in need 
of humanitarian aid with around one quarter of the 
population of reproductive age.12 Despite the extensive 
impacts on RMNCH, there remains little data with which 
to inform activities supporting RMNCH both now and in 
the longer term.

The aim of our research is to explore the impact of 
conflict on maternal healthcare in Syria in general with 
a focus on understanding the reporting of underage 

pregnancies and caesarean sections during the conflict. 
We do this by performing a scoping review of available 
academic and grey literature on maternal health across 
Syria, coupled with a quantitative analysis of available data 
on the utilisation of maternal services, age at pregnancy 
and caesarean section rates from the Syrian American 
Medical Society (SAMS) a humanitarian organisation 
which has provided healthcare in Syria since the onset of 
the conflict. The latter describes data from a microcon-
text in northwest Syria and provides an opportunity to 
compare findings in the scoping review from across the 
whole country.

METHODS
We performed (1) a scoping literature review of academic 
and grey literature sources on maternal health in Syria 
since the onset of the conflict (taken as March 2011) and 
(2) a quantitative analysis of routinely collected clinical 
data on maternal health from a humanitarian organisa-
tion operating in northwest Syria between March 2017 
and July 2020.

Scoping literature review
To identify available peer-reviewed studies, we searched 
electronic bibliographic databases including Medline, 
Embase and Google Scholar for articles relating to 
maternal health inside Syria during the crisis. We used 
Medical Subject Heading terms and keywords including 
‘maternal health,’ ‘Syria,’ ‘maternal mortality,’ ‘maternal 
morbidity,’ ‘caesarean section,’ ‘conflict,’ ‘antenatal,’ 
‘postnatal’ and ‘perinatal’ in various combinations to 
keep the search as broad as possible. We excluded manu-
scripts published before 2011 and those describing issues 
related to Syrian refugees rather than the situation inside 
Syria.

For grey literature, we searched OpenAire as well as 
individual relevant websites such as Maternal Health Task 
Force, Department For International Development), 
SAMS, Medecins Sans Frontieres, Save the Children, 
United Nations Population Fund (UNFPA), US Agency 
for International Development, the WHO reports and 
UNICEF.

The full search strategy (online supplemental table 
1 appendix) and details of included studies (online 
supplemental table 2 appendix) are included in online 
supplemental appendix. Results were imported into 
excel and the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines were 
used to document study inclusion based on the selection 
criteria shown in table  1. Title and abstract screening 
was conducted by two authors following full text anal-
ysis by three authors to agree the final included articles. 
Following this, all articles had references and citations 
screened for additional relevant articles.

Quantitative analysis
We performed a retrospective analysis of clinical data on 
maternal health from SAMS’ facilities in northwest Syria 
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using data obtained from March 2017 to June 2020. This 
included routinely collected data from healthcare facili-
ties which were reported monthly to the country office 
of SAMS in Gaziantep in Turkey. This is inputted into 
SAMS’ health information system (HIS) based on Inter-
national Clasification of Disease (ICD)-10 coding.

Setting
Northwest Syria is an area of almost 36 000 km2 encom-
passing the governorates of Aleppo, Hama, Idlib and 
Latakia; it contains 4.17 million Syrians of whom more 
than 2 million are internally displaced.13 A further esca-
lation of violence between December 2019 and March 
2020 displaced one million people, mostly from southern 
to northern parts of Idlib governorate; 80% of these are 
women and children. Widespread displacement and 
attacks on and around health facilities have strained 
regional health and humanitarian services. 1.4 million 
displaced Syrians live in tented settlements, while others 
may reside in rented accommodation, unfinished build-
ings or communal shelters, for example, schools or 
mosques facing numerous obstacles to healthcare access 
and essential humanitarian support.13

SAMS
SAMS is a humanitarian organisation which, as of the 
end of 2020, is mainly operating in northwest Syria (with 
some projects in northeast Syria) though it had previously 
provided healthcare in Dara’a in Southern Syria and in 
Eastern Ghouta in Damascus’ suburbs. Its programmes 
focus on populations with the highest needs which are 
currently in northwest and northeast Syria.

Data
Data from all 17 of SAMS’ facilities which provided 
maternal healthcare in northwest Syria were included. 
Anonymised, aggregated data on consultations relating 
to maternal health and the total number of monthly 

consultations were provided from SAMS’ HIS. These are 
classified by local data collectors as per ICD-10 coding 
on electronic databases and then sent electronically to 
the SAMS HIS team based in Turkey; this is then aggre-
gated and processed. Monthly aggregates, collected from 
March 2017 to July 2020, provided the dataset examined 
in this study; no patient identifiable data were provided to 
the research team. All data relevant to maternal health as 
per ICD-10 classification were included. We do not have 
this disaggregated by antenatal or postnatal visits. Vari-
ables included number of maternal consultations, total 
number of consultations, age of mother (under or over 
18), provided as a total as well as by facility, number of 
vaginal births, number of caesarean sections and facility 
type.

Facilities
Data from facilities containing records of vaginal births, 
caesarean sections and assisted births during at least one 
of the months in question were extracted. Following 
extraction, facilities were either categorised as offering 
basic emergency obstetric care (BEmOC) or comprehen-
sive obstetric care (CEmOC), and as being referral or 
non-referral facilities for maternal and obstetric care. For 
the purposes of this study, BEmOC facilities were defined 
according to UNFPA guidance14 as those expected to be 
capable of administering medications used in obstetric 
care, performing assisted vaginal births and basic 
neonatal resuscitation, and removing the placenta and/
or other retained products of conception. In addition to 
these basic procedures, CEmOC facilities are equipped 
and expected to safely perform surgery and blood trans-
fusions. In the SAMS’ health system, BEmOC facilities 
are typically primary healthcare centres (PHCs) staffed 
and equipped with basic equipment including an emer-
gency bag (contains supplies for obstetric and newborn 

Table 1  This table shows the inclusion and exclusion criteria for the scoping literature review

Feature Inclusion Exclusion

Population of interest Syrian women inside Syria who are pregnant or have given 
birth including internally displaced persons

Syrian women who are pregnant or have given 
birth outside Syria including refugees

Intervention Maternal health services Sexual and reproductive health services

Outcomes Maternal health
Maternal morbidity and mortality
Obstetric care (Antenatal, perinatal and postnatal)
Availability of health services
Utilisation of health services
Maternal variables (age of mother)
Birth statistics (caesarean section compared with vaginal 
birth)
Abortion statistics

Gender based violence
Neonatal health

Study design Review articles, epidemiological studies, retrospective 
analysis, cross-sectional studies

Case reports and newspaper articles.

Study period Study period after the start of the conflict in March 2011. Study period before the start of the conflict in 
March 2011.

Language Full paper available in English or Arabic. Full paper not available in English or Arabic.
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complications as well as newborn resuscitation), ultra-
sound, fetoscope, labour table and a hospital bed.

Statistical analysis
All available data were obtained; as such, size calcula-
tions were not made. The outcomes of interest are the 
trends in the proportion of births by caesarean sections 
and underage pregnancies over time. Data were analysed 
using the R statistical programming language. Rele-
vant summary data frames were generated using the 
dplyr package from which trends in the proportion of 
caesarean sections and vaginal births over time were 
produced for each facility using a combination of base 
R graphical features and the ggplot2 package. Analysis 
was restricted to basic summary and descriptive statistics, 
with no statistical techniques employed to quantify any 
apparent relationships between variables due to limita-
tions of the data. As such, inferences were primarily made 
based on a visual and contextual analysis of the graphics 
that were generated. Line graphs and scatterplots were 
used to draw conclusions on descriptive data.

Bias
Data were provided from SAMS’ facilities only; this 
accounted for a varying proportion of the total number 
of facilities providing maternal healthcare in northwest 
Syria throughout the study period. Experiences may differ 
in other regional facilities supported by other organisa-
tions. These data were collected during active conflict; as 
such, there may be inaccuracy in recording, missing data 
or misdiagnosis due to inadequate resources or experi-
enced staff. Also, the data do not include patients who 
may not have presented due to difficulties with access, 
checkpoints or conflict.

We included papers from the whole of Syria on 
maternal health to be comprehensive and to inform the 
findings from the microcontext in northwest Syria for 
which a quantitative analysis was performed. This allows 
comparison of caesarean section and underage pregnan-
cies across Syria and the microcontext in northwest Syria.

PATIENT AND PUBLIC INVOLVEMENT
Patients were not involved in setting the research ques-
tions, deciding outcomes measured or in the design of 
this study. The study made use of routinely collected data 
and so there was no participation burden to patients 
at the facilities included. This work will directly impact 
SAMS’ maternal health programmes in Syria. Relevant 
data will be shared with the public and with healthcare 
workers working in these areas as well as the health 
cluster in Gaziantep which is involved with planning of 
services in northwest Syria.

RESULTS
Of 2873 articles identified in the literature search, 2657 
were excluded through title screening. The remaining 
texts were imported to excel and duplicates removed 

leaving 201 papers for abstract analysis; excluding 
another 158 titles. The remaining 43 publications were 
analysed in full and a final 21 papers deemed appropriate 
for inclusion in the review.

Scoping literature review
Of the 21 included articles, 13 were peer-reviewed 
studies15–27 and 8 grey literature reports.28–35 Of the 
13 peer-reviewed studies, 6 were secondary data anal-
ysis,15–19 27 3 were cross-sectional studies,21 25 28 1 clinical 
audit,23 1 literature review,22 1 case study,24 1 prospec-
tive data registry study26 and 1 mixed-method study 
that included a literature review and country-level data 
reporting.20 From the grey literature reports, four were 
country-level data reporting,28–30 35 two were activity 
reports,33 34 one was secondary data analysis32 and one 
was a qualitative study.31 See figure  1 for the PRISMA 
flow chart. Included articles all reported results from 
inside Syria, however, the geographical areas described 
varied; 12 studies described results relating to Syria as 
a whole, 4 described results specific to Damascus and 
rural Damascus, 1 focused on northeast Syria (Hassaka, 
Ar-Raqqa) and 4 reported on northwest Syria (Aleppo, 
Idlib, Atmeh, Hama).

The main emerging areas from the literature can be 
grouped into those relating to (1) maternal mortality 
estimates; (2) caesarean sections; (3) underage pregnan-
cies and (4) perinatal care (PNC).

Maternal mortality estimates
The MMR reports the number of maternal deaths per 
100 000 live births and is a recognised indicator of 
maternal health globally, however, estimates can vary 
widely. Of the 21 articles identified, 7 described MMR 
in Syria.17–20 22 29 30 MMR estimates ranged from between 
27 and 49 per 100 000 in 2010 to between 54.1 and 68 
per 100 000 in 2015. All data were country-level esti-
mates with results available between 1990 and 2017. The 
papers which mention MMR draw on similar data sources 
including the Global Burden of Disease17 19 or secondary 
analyses from the UN MMEIG (United Nations Maternal 
Mortality Estimation Inter-agency Group).18 30 36 Data 
reported by some authors as World Bank estimates use 
data from the UN MMEIG. All studies present a similar 
trend with an initial decline in MMR between 1990 and 
2010, preconflict, followed by an overall increase in MMR 
during the years of the conflict until 2017. This is reported 
by UN MMEIG as increasing from 16 per 100 000 in 2000 
to 27 per 100 000 in 2010 and 31 per 100 000 in 201736

Types of birth
Twelve studies describe caesarean sections compared with 
vaginal births.15 21–23 25–27 31–35 Of these, 1115 21–23 25–27 31–33 35 
reported facility level, caesarean section rates higher than 
the population-level WHO recommended 10%–15%, 
with the remaining study34 reporting no births in its Syrian 
facilities during the included study period. These studies 
are summarised in table 2. In terms of geographical area, 
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six studies26 31–35 reported caesarean section rates from 
northern Syria, including Hassakeh, Ar-Raqqa, Atmeh, 
Aleppo and Deir-ez-zour ranging between 0%35 and 
44.6%.32 Seven studies21–23 25 27 32 35 reported caesarean 
section rates from Southern Syria including Damascus, 
Hama, Homs, Dar’a, As-Sweida, Quneitra and East 
Ghouta, ranging between 16.3%25 and 53.9%.21 One 
study reported very high caesarean section rates in facili-
ties in Lattakia (63.7%) and Tartous (58.7%), which was 
attributed to cultural preferences rather than the effect 
of the conflict.35

Underage pregnancies
From the articles reviewed, four22 31–33 commented on 
maternal age, three of which reported primary data31–33 
and one secondary data.22 Human Appeal reported that 
25% of patients seen at Al Imaan Hospital in Idlib were 
under 18 years old.31 SAMS reported that in one of their 
facilities in Southern Syria, 12.2% of pregnancies were 
in girls under the age of 18 between September 2017 
and February 2018 and in another in East Ghouta the 
proportion was 12.7% in the same time period.32 UNFPA 
reported the number of pregnant women under 18 in 

Figure 1  PRISMA flow chart for included and excluded academic and grey literature papers. DFID, Department For 
International Development; MHTF, Maternal Health Task Force; MSF, Medecins Sans Frontieres; PRISMA, Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses; SAMS, Syrian American Medical Society’s; UNICEF, United Nations 
Population Fund; USAID, US Agency for International Development.
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its northern facilities (129) and in its Southern facilities 
(506).33 DeJong et al report secondary data from the 2006 
UN Population Division estimates on the adolescent birth 
rate per 1000 adolescent women preconflict, in 2009, to 
be 69 per 1000 compared with 70 per 1000 in 2013.22 
None of the four articles commented on the parity or 
gravidity of the women discussed. Not all reports gave the 
denominator of their studies or explored relevant indica-
tors including birth outcomes.

Perinatal care
Of the included articles, seven discuss the provision of ante-
natal care (ANC) in Syria since 2011,21 22 25 26 28 33 34 three 
commented on PNC23 27 33 and three articles comment on 
the presence of skilled birth attendants during labour all 
of which report figures for Syria as a whole.22 28 31

Two of the studies comment on ANC coverage in Syria 
generally17 23; Abdelgawad et al report 88% ANC coverage 
between the years 2009 and 2013, DeJong et al report 

Table 2  This table summarises findings from studies which report caesarean section rates including location and date

Author Study period Location
No of 
facilities Type of facilities Vaginal births

Caesarean 
sections

Caesarean 
section rate 
(%)

Al-Hammami23 2011–2017 Damascus, Syria 1 University 
Hospital

45 649 32 466 41.6

2011 Not stated Not stated 32

2012 Not stated Not stated 33

2013 Not stated Not stated 43.5

2017 Not stated Not stated 51

WHO December 2015 Ar-Raqqa 4 Public Hospitals 1702 386 18.5

Hama 6 659 611 48.1

Homs 6 240 217 47.5

Dara’a 4 85 28 24.8

Aleppo 13 226 180 44.3

Deir-ez-zour 4 35 0 0

Al Hassakeh 4 717 115 13.8

As-Sweida 3 280 165 37.1

Quneitra 1 70 40 36.4

Damascus 15 958 572 37.4

Rural Damascus 9 325 291 47.2

Lattakia 8 272 478 63.7

Tartous 6 311 442 58.7

Terkawi26 October–December 
2017

Atmeh District, Syria 1 Women and 
Children’s Health 
Centre

1440 617 30.0

Human Appeal31 January–August 
2019

Aleppo, Syria 1 NGO hospital 1367 385 22.0

UNFPA33 2016 North Syria Not 
Specified

Not specified 1296 431 25.0

Southern Syria 1096 574 34.4

MSF34 2015 Hassakeh, Syria 1 Maternity hospital 1166 393 25.2

Kabakian-
Khasholian25

November 2014–
April 2015

Damascus, Syria 1 Public teaching 
hospital

1009 197 16.3

Alsharif27 2018–2020 Damascus, Syria Not 
Specified

Not specified 734 787 51.7

Roumieh21 January–December 
2017

Damascus, Syria 8 Largest primary 
care facilities

509 596 53.9

Cuesta15 2008–2015 MSF Facilities, Syria 1 General hospital 0 0 0

DeJong22 2014 Damascus, Syria 1 Public maternity 
hospital

Not stated Not stated 46

Syrian American 
Medical Society47

September 2017–
February 2018

North Syria 3 Major 
reproductive 
health facilities

Not stated Not stated 44.6

Southern Syria 3 Not stated Not stated 39.3

East Ghouta, Syria 1 Not stated Not stated 41.1

MSF, Medecins Sans Frontieres; NGO, Non-governmental organisation; UNFPA, United Nations Population Fund.
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the proportion of women attending at least one ANC 
visit preconflict was 87.7% compared with 62% during 
the conflict. Three studies reported the proportion of 
antenatal visits at specific hospitals, two in Damascus in 
2015 and 201722 26 and one in Atmeh in 2017.27 Kabakian-
Khasholian et al interviewed 1200 women using public 
services in a teaching hospital in Damascus between 
November 2014 and April 2015 and found that 32.5% 
attended less than four ANC visits while 67.5% attended 
four or more ANC visits. Roumieh et al interviewed 
1105 women from the 8 largest primary care facilities 
in Damascus between January and December 2017 and 
found that 79% had 5 or more ANC visits. The Atmeh 
study27 reviewed records of 730 women at the Syrian 
Expatriate Medical Association (SEMA) women’s and 
children’s health centre between October and December 
2017. Of these women 39% received no ANC visits, 14% 
met the minimum requirements for the WHO four ANC 
visits (1 first trimester, 1 s trimester, 2 third trimester) 
and only 4% met the minimum requirements for the 
WHO ideal 8 visits (1 first trimester, 2 s trimester, 5 third 
trimester).

Quantitative analysis
Data were available for 24 facilities of which 7 were 
excluded leaving 17. Five were excluded because they 
did not routinely provide obstetric or newborn care but 
had performed one or two births under extenuating 

circumstances. Two other facilities were excluded after 
examination revealed that births performed at larger 
nearby hospitals were misattributed to them.

Descriptive analysis
There were a total of 2 007 748 consultations (for all 
conditions) in SAMS’ facilities during the study period 
with a median of 50 398 (IQR: 40 820–59 637) consulta-
tions per month. There were 77 746 births with a median 
of 129 births per facility per month. Figure 2A shows the 
total consultations per month (for all presentations) of 
the study period and figure  2B shows the number of 
births by caesarean section and vaginal births.

In figure 2A and a steep drop in the number of consul-
tations is apparent starting in late 2017, as is a decline in 
the number of total monthly consultations from the end 
of 2019 and the beginning of 2020. Figure 2B shows that, 
in both time periods noted in figure 2A, there is a decline 
in total overall births. In the first time period at the end 
of 2017, the fall in the number of vaginal and caesarean 
section births was similar, however, given the overall lower 
numbers of caesarean section births, this resulted in a 
proportionately greater decrease in caesarean sections 
compared with the total number of births (corresponding 
to the dip in caesarean section rate seen in figure 2C). In 
the second time period in early 2020, figure 2B shows a 
sharper decrease in the number of vaginal births relative 
to caesarean sections, which only decreased slightly in 

Figure 2  (A) This figure shows the total number of consultations (all presentations) per month between March 2017 and July 
2020. (B) This figure shows the number of births per month delivered by caesarean sections or vaginal birth. In boxes are 
two time periods in which there are declines in the numbers of births. (C) This figure shows the caesarean section rates as a 
percentage of the total births across all SAMS’ health facilities per month between March 2017 and July 2020. SAMS, Syrian 
American Medical Society’s.
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accordance with the established trend causing the spike 
in caesarean section rates in March 2020 in figure 2C.

Types of births
The percentage of births by caesarean section varied 
throughout the study period. Figure 2C shows a general 
decline in the percentage caesarean section rate from 
around 37% in early 2017 towards less than 25% in the 
middle of 2020; with a sharp drop in the percentage of 
caesarean sections in late 2017 and peak in March 2020.

To explore whether the changes to the number of 
births related to a change in the number of open facili-
ties, we plotted the number of open facilities each month, 
shown in figure 3A. A decline throughout 2019 is noted 
from a peak of 14 facilities in January 2019 to a low of 5 
facilities in March 2020. The decreases in consultations 
seen in figure 2A in late 2017 and early 2020 correspond 
to reductions in functioning facilities in the same periods 
in figure 3A.

To further investigate the peak in the proportion 
of caesarean sections in March 2020, we plotted the 
percentage of caesarean sections for the five facili-
ties which remained open that month, see figure  3B. 
Hospital 1 and hospital 3 follow the same overall trend of 
all facilities with an overall decrease in caesarean section 

rate. However, their proportions were consistently higher 
than average, starting at 48.3% in hospital 1 and 48.9% in 
hospital 3 in March 2017 and ending at 25% in Hospital 1 
and 32.6% in hospital 3 in July 2020. Hospital 2 also had a 
generally higher than average caesarean section propor-
tion, although not as high as the previously mentioned 
hospitals. Hospital 4 maintained a steady, although lower, 
proportion of caesarean sections relative to the other 
facilities, except for a notable drop in mid 2018. Online 
supplemental table 4 appendix shows the catchment, 
total births in the time-period and mean monthly births 
for these five facilities.

Figure 3C compared caesarean section rates in facilities 
that received external referrals and those that did not. 
Caesarean section rates in referral facilities follow the 
same trend generally seen across all facilities with a steady 
decrease during the study period except for a peak seen 
in March 2020. However, in non-referral facilities there 
is no linear trend in caesarean section rates throughout 
the study period, although an overall decrease is none-
theless present. In non-referral hospitals, the percentage 
of births by caesarean section fell to zero in BEmONC 
facilities.

Figure 3  (A) This figure shows the number of facilities open each month from March 2017 to July 2020. (B) This figure shows 
the monthly caesarean section proportions as a percentage of total births, for each of the five facilities which remained open 
in March 2020 and were functioning between March 2017 and July 2020. (C) This figure shows the percentage of births by 
caesarean section on a monthly basis in referral and non-referral hospitals and in BemONC and CEmONC facilities. (D) This 
figure shows the number of vaginal and caesarean section births in referral and non-referral facilities divided by age group, 
under 18 and 18 years and over. BemONC, basic emergency obstetric care; CEmONC, comprehensive obstetric care; PHC, 
primary healthcare centre.

https://dx.doi.org/10.1136/bmjgh-2021-008001
https://dx.doi.org/10.1136/bmjgh-2021-008001
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Underage pregnancies
Of 77 746 births, 7946 (10.2%) were in girls under 18 
years of age.

Figure  3D shows caesarean section rates in referral 
and non-referral facilities divided into pregnancies in 
those under 18 and those 18 years and over. In these 
figures, we can note that the referral facilities follow 
the same trends as seen in figure 2B. Though the non-
referral facilities have less uniform trends, overall we can 
see that the number of births decreased throughout the 
study period. Trends in births by caesarean section in 
referral and non-referral facilities were similar in both 
age groups.

Figure 4A shows the number of caesarean section and 
vaginal births by maternal age; there is a decline in the 
number of vaginal and caesarean section births over 
the time period in the under 18 age group that is not 
evident among those 18 and over. Figure  4B compares 
the proportions of caesarean section births by maternal 
age. Here, it is evident that the proportion of caesarean 
section births in women under the age of 18 were consis-
tently lower than in those over 18. While the trend in 
the proportion of caesarean sections in girls under 18 
is more volatile due to the smaller number of births vs 
those over 18, the previously noted dip in late 2017 and 
peak in March 2020 are both still visible.

DISCUSSION
The scoping literature review revealed limited infor-
mation regarding maternal health in Syria after the 
onset of the conflict; of 21 including reports, most 
reported on single centres or made country-level 
generalisations with limited discussion of geograph-
ical disparities. Four main themes around maternal 
health in Syria were noted: maternal mortality, 
caesarean sections rates, underage pregnancies and 
PNC.

Key findings from the quantitative analysis of data 
of 77 746 births between March 2017 and July 2020 
from SAMS’ facilities in northwest Syria show that the 
proportion of caesarean sections over time trended 
downward from 38% in April 2017 to 23% in July 2020. 
In addition, we highlight two prominent changes to 
the proportion of caesarean section births during the 
study period; one in late 2017 when the percentage 
of births by caesarean section dropped to 29.3% and 
the other in March 2020 when there was a steep peak 
in the percentage of caesarean section births from 
26.5% to 33.2%. We also highlight of 77 746 births in 
SAMS facilities that 7946 (10.2%) were in girls under 
18 years of age and that the proportion of caesarean 
section births in this age group was lower than in 
those aged 18 years and over throughout the time 
period.

Figure 4  (A) This figure shows the number of births by caesarean section or vaginal birth divided into those aged under 18 
years or 18 years and over. (B) This figure shows the percentage of caesarean section births each month in women under 18 
compared with women aged 18 years of age or over.
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Maternal mortality
MMR estimates varied widely in the literature from 
between 27 and 49 per 100 000 in 2010 to between 54.1 
and 68 per 100 000 in 2015. Only country-level estimates 
were available. Besides potential inaccuracies in the 
recording of maternal deaths during conflict, we also 
highlight the need for more decentralised reporting of 
MMR given that the conflict has disparate effects on the 
different regions in Syria. Government controlled areas 
throughout the conflict may have been less affected by 
attacks on healthcare37 though services may have been 
degraded by insufficient resources, insufficient numbers 
of healthcare workers and now the impacts of the 
COVID-19 pandemic.38 Discrepancies in reporting on 
MMR and other indicators are noted internationally even 
in countries not facing conflict.39 However, given the 
weaknesses of international reporting systems on MMR, 
we call for improved reporting on maternal deaths, 
perhaps through MDSR (Maternal Death Surveillance 
and Response) systems; these did not exist robustly pre 
or post conflict onset40 but are key to accurate reporting 
and action regarding maternal mortality.

Proportion of births by caesarean section
In the literature review, caesarean section rates varied 
greatly across Syria and were almost all higher than the 
population level, WHO recommended 10%–15%.41 It 
is important to note that this recommendation refers 
to population rather than facility level with recent 
WHO statements noting the importance of appro-
priate caesarean section rates at a facility level.41 Of 
note, preconflict, caesarean section rates of up to 15% 
were reported in Syria.42 The variation across geograph-
ical areas was wide but the average caesarean section 
rate in northern Syria was 25% compared with 39% in 
Southern Syria with the highest caesarean section rates 
found in Lattakia (63.7%) and Tartous (58.7%), both 
government-controlled areas. This finding is notable 
considering that most areas in Southern Syria are under 
government control. There is little consensus on the 
effect of armed conflict on caesarean section rates; in 
some settings such as Columbia, caesarean section rates 
decreased in conflict-affected areas43 due to disrup-
tion of services, whereas in the Democratic Republic of 
Congo, caesarean section rates were higher in areas of 
armed conflict compared with the national average.44 In 
a review of obstetric care among refugees in sub-Saharan 
Africa and Asia, the overall caesarean section rate in the 
countries was low and it was even lower among those who 
had been forcibly displaced.45

In cases of protracted conflict, the destruction of 
health infrastructure reduces rates of institutional births 
and subsequently reduces the number of caesarean 
sections performed.46 However, it is possible that in 
Syria, although access to services has been compromised, 
the quality of healthcare provided for women who are 
able to deliver in healthcare facilities allows for higher 
rates of caesarean sections. One possible reason for this 

is scheduled caesarean sections that allow women and 
healthcare staff to decide on when the birth happens. 
The desire to reduce the amount of time women must 
be in hospital is a consequence of the targeted attacks on 
healthcare facilities that have made them unsafe places 
to reside.31 32 There is an evidence gap regarding the 
quality of decision making around caesarean sections in 
conflict and their impact on mortality; an MDSR system 
would allow better tracking of this.

From the SAMS quantitative analysis, there was also a 
large variation in caesarean section rates with changing 
trends over time. In particular, there was a fall in 
caesarean section rates in late 2017 from 37.3% to 29.3% 
and peak in March 2020 to 33.2%. The first notable 
decline seen in figure 2C in late 2017 is matched by a fall 
in consultations in the same period, as seen in figure 2A. 
In this time, both caesarean sections and vaginal births 
decreased by similar proportions; however, given the 
overall lower numbers of caesarean section births, this 
resulted in a relative decrease in the proportion of 
caesarean sections compared with the total number of 
births. In the same period in which the lowest propor-
tion of caesarean sections were recorded, there was an 
escalation in violence in East Ghouta with aerial and 
chemical weapon attacks killing at least 2000 civilians 
and displacing a further 13 000.47 There was also a large-
scale attack on Idlib in northwest Syria between October 
2017 and February 2018 destroying six healthcare facili-
ties and five white helmet centres.48 SAMS facilities were 
functioning in both of these areas during the period of 
attacks which may be the reason for the considerable 
drop in consultations and subsequently recorded births 
and caesarean section proportions during that time.

The peak in the proportion of caesarean sections in 
March 2020, from 26.5% to 33.2% in late 2019, occurred 
alongside a sharper decline in vaginal births (and total 
births) compared with caesarean sections. As such, 
though the proportion of caesarean sections increased, 
the total number of caesarean sections performed did 
not. This time period correlated with a steep reduction 
in the number of total monthly consultations, seen in 
figure  2A. The importance of this finding relates to a 
significant escalation of violence with increasing attacks 
by the Syrian government and its allies, such as Russia, 
on northwest Syria where SAMS facilities were located.49 
Between December 2019 and February 2020, this esca-
lation of violence forcibly displaced around one million 
people from their homes.50 51 Many were displaced away 
from facilities in which SAMS provided maternal health-
care and, as seen in figure  3A, there was a decline in 
the number of open facilities. Of the five facilities that 
remained open during March 2020, the majority had 
historically tended to have above-average caesarean 
section rates, as seen in figure  3B, contributing to the 
greater proportion of caesarean sections. Three of the 
five were larger CEmONC Referral Hospitals which would 
have received patients requiring caesarean sections sent 
from smaller facilities or presenting independently. Of 
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the two other facilities, one was a PHC that performed 
fewer caesarean sections and fewer births overall, and 
the other was a maternity hospital in a more remote area 
that consequently received fewer transfers from other 
facilities.

Throughout the first half of the study period both 
referral and non-referral facilities, some of which were 
BEmONC facilities, were carrying out caesarean sections. 
However, towards the middle of 2019, non-referral 
CEmONC facilities were either downgraded to BEmONC 
facilities (as in most cases) or ended all obstetric care 
(or closed entirely). All remaining BEmONC facilities 
stopped performing caesarean sections completely. As 
a result, the caesarean sections proportions fell among 
non-referral facilities from mid-2019 onwards as seen 
in figure 3D. This is explained in more detail in online 
supplemental appendix.

Underage pregnancies
Pregnancy under the age of 19 years is a risk factor for 
obstetric complications.52 53 There is limited information 
in the literature regarding underage pregnancies, and 
it shows heterogeneity in the rates across the different 
regions of Syria. Our literature review suggested that one 
quarter of pregnant patients seen in a hospital in Idlib 
were under the age of 18.31 Armed conflict can increase 
the risk of violence against women who suffer due to the 
breakdown of social norms, destruction of health services 
and increased economic pressures. This puts women and 
girls at risk of rape, known to be used as a weapon in 
war,54 forced early marriage and sexual exploitation.55

From SAMS data, we note that 7946 (10.2%) of 77 748 
total births were in girls aged under 18 years. Of note, the 
proportion of births by caesarean sections in girls under 
18 was lower than those aged 18 years and over, and the 
trends in the two age groups broadly mirrored each 
other. Reasons for this could be that older patients may 
have had prior caesarean sections increasing their risk of 
a subsequent caesarean section. These findings mirror 
some studies56 but not others.57 A study from Ghana 
noted a higher risk of caesarean section and complica-
tions in girls aged 19 years and under with longer-term 
consequences for both mother and child.57

Perinatal care
Estimates of ANC visits and PNC coverage in Syria vary 
both before and during the conflict. Some sources suggest 
that the number of women attending at least one ANC 
visit was around 88% preconflict28 but that PNC coverage 
was only 27%.22 In the period after the uprising, ANC 
and PNC coverage has only been documented in specific 
regions, calculated based on attendance to specific facil-
ities, rather than nationally. The proportion of women 
attending an adequate number of ANC visits varies by 
study and location with one study in Damascus reporting 
that 67.5% of women were attending four or more ANC 
visits25 and another reporting that 79% attended five or 

more.21 However, a study in Atmeh found that only 14% 
of women received four or more ANC visits.26

The estimates for the coverage by skilled health 
personnel at births also varies in the literature reportedly 
96%22 28 prior to the conflict dropping to 72% in 201322 
and as low as 25% in 2020.31

Limitations
Data were provided from SAMS’ facilities only; this 
accounted for a portion of the total number of facilities 
providing maternal healthcare in northwest Syria during 
the study period. We do not have accurate records as 
to the exact proportion, but it is estimated that 20% of 
health services in the northwest were by SAMS. We; there-
fore, do not have data for other agencies and different 
geographic areas in Syria. These data were collected 
during active conflict, therefore, there may be inaccuracy 
in recording, missing data or misdiagnosis due to inad-
equate resources or experienced staff. Furthermore, as 
is common in many humanitarian settings with restric-
tions to data collection58 59 it is not possible to analyse 
certain maternal health parameters, however, this work 
remains an important addition to the literature looking 
at underage pregnancies and caesarean sections in 
conflict settings. The changes to presentations to facili-
ties as a result of episodes of increased conflict or other 
factors which influence healthcare access may also falsely 
skew the data.

CONCLUSION
We note a dearth of literature which explores maternal 
health in postconflict Syria. Identified literature, particu-
larly around MMR, makes country-level generalisations 
when the variable effects of conflict across different 
regions require more granular investigation; this is 
particularly so given the fragmented nature of Syria’s 
health system. As such, future research which explores 
variations in maternal care in micro-contexts across 
Syria is required. In addition, research which explores 
the drivers of caesarean sections during conflict and 
the relationship between conflict, modes of birth and 
outcomes is required both in Syria and in the context 
of conflicts elsewhere. Our quantitative analysis using 
SAMS’ data (despite limitations) provides a useful addi-
tion to the literature around fluctuations in the propor-
tion of caesarean section births and underage pregnan-
cies during conflict in one of the largest available cohorts 
from the northwest of Syria.
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