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Abstract

rebuilding the healthcare system.

health sector during the Syrian crisis.

Ten years of the Syrian war had a devastating effect on Syrian lives, including millions of refugees and displaced
people, enormous destruction in the infrastructure, and the worst economic crisis Syria has ever faced. The health
sector was hit hard by this war, up to 50% of the health facilities have been destroyed and up to 70% of the
healthcare providers fled the country seeking safety, which increased the workload and mental pressure for the
remaining medical staff. Five databases were searched and 438 articles were included according to the inclusion
criteria, the articles were divided into categories according to the topic of the article.

Through this review, the current health status of the Syrian population living inside Syria, whether under
governmental or opposition control, was reviewed, and also, the health status of the Syrian refugees was examined
according to each host country. Public health indicators were used to summarize and categorize the information.
This research reviewed mental health, children and maternal health, oral health, non-communicable diseases,
infectious diseases, occupational health, and the effect of the COVID — 19 pandemic on the Syrian healthcare
system. The results of the review are irritating, as still after ten years of war and millions of refugees there is an
enormous need for healthcare services, and international organization has failed to respond to those needs. The
review ended with the current and future challenges facing the healthcare system, and suggestions about

Through this review, the major consequences of the Syrian war on the health of the Syrian population have been
reviewed and highlighted. Considerable challenges will face the future of health in Syria which require the
collaboration of the health authorities to respond to the growing needs of the Syrian population. This article draws
an overview about how the Syrian war affected health sector for Syrian population inside and outside Syria after
ten years of war which makes it an important reference for future researchers to get the main highlight of the
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Introduction

The Syrian war is without a doubt the largest humani-
tarian crisis of the twenty-first century. The war, which
began in 2011, entered its tenth year by March 2021,
with millions of displaced people both inside and outside
Syria, and hundreds of thousands were slain, injured,
disabled, or gone without a trace [1].
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The movement which was a part of the Arab spring in
2011, turned into the biggest refugee’s crisis of the mod-
ern world, with millions of Syrian flee their houses and
became refugees in other countries, and over six millions
internally displaced, and enormous destruction to the in-
frastructure, healthcare system, social status of the popu-
lation, economic crisis, and an increasing need for
humanitarian support from the international community
[2]. The international community failed to prevent the
destruction of the health infrastructure, which resulted
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in the collapse of Syrian’s healthcare system and left mil-
lions of internally displaced people (IDPs) in desperate
need of medical assistance [3].

Syria’s healthcare facilities and workers have been dir-
ectly affected by the conflict and violence. These attacks
have destroyed the public healthcare system, resulting in
serious population health consequences such as an in-
crease in infectious and non-communicable disease risks,
serious maternal and child health challenges, conflict-
related trauma, and mental health issues, as well as the
exodus of Syrian healthcare workers who are seeking to
flee the conflict [4]. Moreover, one of the most pressing
concerns for Syrian refugees is access to health care. Pri-
mary health care and emergency lifesaving interventions
are top priorities for UNHCR and its partners. The over-
all access to healthcare services is more difficult than
any time before. Donors need to increase funding,
personnel, and medical supplies to support these health
needs until a diplomatic solution for Syria allows refu-
gees to return safely [5, 6], as access to healthcare is one
of the refugees’ rights [7].

Therefore, it is of great importance to document the
health status of the Syrian population after ten years of
war, to have an overview of the current health situation,
the remaining health facilities, and the challenges facing
the healthcare system. This review will benefit the future
of the Syrian healthcare system as it highlights the sig-
nificant gaps and suggests solutions to ensure equal ac-
cess to healthcare for Syrian population, and to be
prepared for the return of the refugees and their health
needs in the future Syria.

Aim of the research

This research aims to provide an overview of the current
health status and health problems for the Syrian
population.

Methods

This scoping literature review covered the articles pub-
lished on the subject of Syrian population health during
the years of war. The modified Arksey and O’Malley
framework for conducting the scoping review was used
as the conceptual approach for the review process [8].

A combination of basic keywords and MeSH (medical
subject headings) were used to identify relevant articles
and publications through the different databases. The
search strategy included the following: (“Syria” or “Syr-
ian”) AND (“war” or “crisis” or “conflict”) AND
(“Health”). The databases included in the search are the
following: Medline Ovid, PubMed, Embase, Scopus,
Google Scholar.

Articles were included if they covered any field related
to the health of the Syrian population and Syrian refu-
gees, the effect of the Syrian war on public health,
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healthcare for refugees, access to healthcare among Syr-
ian refugees, and published after 2012. We excluded arti-
cles that are not related to the Syrian war, Syrian
refugees, articles on general medical subjects not related
to the Syrian crisis, articles on animal research, articles
published before 2012, articles not written in English,
and gray literature. Articles were included with or with-
out the availability of full text.

We included primary research, secondary research,
and different study designs (cross-sectional, cohort, cases
control, literature review, systematic review), and ex-
cluded news, editorials, letter to the editor, reports, and
conference proceedings.

After applying the research strategy on each database,
results were imported into Endnote database, first, the
duplication was automatically removed, and then the ti-
tles and the abstracts were screened independently by
two teams (each team has two reviewers) to remove arti-
cles not related to the health of the Syrian population
during the years of war. Articles were divided into differ-
ent categories (e.g. mental health, oral health, etc..) ac-
cording to the World Health Organization (WHO)
categorization of health areas [9], and any disagreement
between the reviewers was solved by discussion or con-
sulting a third reviewer. PRISMA 2020 flow diagram was
used to present the results of the literature search, and
to identify the included and the excluded articles with
the reason of exclusion [10].

Results of the search

Figure 1 represents the search strategy and the citations
included and excluded through the process. Five data-
bases were screened following the search strategy de-
scribed in the methods section, a total number of
(13669) references appeared through the search, 530 in
PubMed, 8534 in Google Scholar, 1492 in Medline Ovid,
175 in Embase, and 2938 in Scopus. References were
imported into Endnote citation manager library, an ini-
tial check was made for the search results, and 2853
were removed as a duplicated article. Total number
10816 were included in the initial screening and 8566
were excluded as they were not related to the research
topic.

2250 were screened through abstract and full text (if
available), and references were excluded for the follow-
ing reasons:

Not about the Syrian population or refugees (n = 854).

Not concerning public health or related topics (n=
245).

General medical research, not concerning Syrian crisis
(n=275).

The study design is not suitable or gray literature (n =
195).

Could not translate (n = 243).
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The final number of references included in this litera-
ture review was 438, references were categorized into
the following categories: mental health, children and ma-
ternal health, non-communicable diseases, infectious
diseases, oral health, access to health care for the popu-
lation inside Syria, access to healthcare for Syrian refu-
gees, occupational health, health systems, health during
COVID-19 pandemic.

Current health status for the population inside Syria
Syria’s healthcare system has been severely damaged,
and a large number of physicians and healthcare pro-
viders have fled the country during the conflict, which
increased the pressure and the workload on the
remaining healthcare facilities and healthcare providers.
Health facilities in the areas under government control
slowly lost the ability to function and provide healthcare
services for the Syrian population. The destruction of
major health facilities and drug factories, the increased
number of doctors leaving the country, and the move-
ment of millions of internally displaced people toward
safe cities were the main reasons for the low function of
the remaining health facilities [11]. On the other hand,

many attempts have been established to create a primary
healthcare system in the most vulnerable sides of Syria,
which is mainly the opposition territories. Those at-
tempts have made an enormous effort to provide access
to a variety of basic healthcare services, including pri-
mary care. Despite these efforts, the current system re-
mains fragile and unsustainable [12]. However, relatively
few papers on the current state of Syria’s healthcare sys-
tem have been published. Most articles do not discuss
the Syrian healthcare system’s capabilities; however, the
information available points to massive humanitarian
and health needs for the Syrian people, which necessi-
tates international engagement to offer the necessary
assistance.

Health status for the Syrian refugees

Starting from 2012, the number of Syrian refugees has
increased dramatically, people fled across land and sea
to reach safety in the neighboring countries [13], by the
end of 2020, statistics showed that the number of Syrian
refugees outside Syria exceeded 6 million, the majority
of them lives in Turkey which is the host of 3.6 million
Syrians, Lebanon which host almost a million, and
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Jordan which hosts over 600 thousand, and more hun-
dreds of thousands in Iraq and Egypt [14]. According to
the European migration counsel, 1.3 million Syrians re-
quested asylum in Europe, and the peak of the migration
was in 2015-2016, and it had declined significantly since
then. Most of the refugees have limited access to basic
services [15, 16].

Turkey has had an open-door policy for refugees since
the beginning of the Syrian refugee crisis, with over 3
million refugees entering the country and about 220,000
people living in camps [17]. This explosive and unex-
pected increase in the Syrian population in Turkey has
had several negative impacts on health and social deter-
minants. Turkey has 20 large refugee camps spread
across ten cities. The Ministry of Health runs 21 field
hospitals within the camps, with 120 doctors and 400 al-
lied health personnel working there. Also, 25 Syrian doc-
tors work in clinics run by nongovernmental
organizations (NGOs) and in refugees camps, providing
medical care to fellow refugees [18]. The rate of inci-
dence of preventable diseases has increased in Turkish
residents as a result of lower vaccination rates for polio
and measles. Furthermore, because the rate of tubercu-
losis has increased in Turkey in 2014, refugees, particu-
larly those living outside of camps, pose a significant
health risk. In large cities like Istanbul, Ankara, and
Izmir, many refugees live in deplorable conditions and
are homeless [18, 19]. Furthermore, communicable dis-
eases pose a serious public health threat to both refugees
and residents of the host country. Several factors in-
crease the risk of refugees contracting communicable
diseases. The high prevalence of infectious diseases in
the country of origin, as well as exposure to new com-
municable diseases in transit and host countries, are
among these factors. Inadequate food, water, and sew-
age, as well as incomplete immunization, ecological
change, contact with novel antigens, crowded and un-
sanitary living conditions, and lack of access to adequate
food, water, and sewage, all increase the risk of infec-
tious diseases. Reproductive health services necessitate
special consideration [20].

Lebanon, which is the closest country to Syria (about
one hour drive from Damascus) hosts a very high per-
centage of Syrian refugees taking into account the Leba-
nese population which is around 4 million [21].
Estimation reports that the number of Syrian refugees in
Lebanon is around 1.3 million [22]. Tuberculosis, leish-
maniasis, hepatitis A, and measles have become more
common among refugees. Lebanese doctors are unfamil-
iar with Leishmaniasis treatment and been struggling to
keep up with the rising number of cases. Furthermore,
chronic diseases such as type 2 diabetes, cardiovascular
disease, hypertension, chronic obstructive pulmonary
disease, musculoskeletal pain, and surprisingly epilepsy,
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are prevalent among refugees [23]. However, due to the
current funding situation, few resources are available to
adequately treat chronic conditions or provide antenatal
and postnatal care. There are no services or treatments
available for cancer patients. Moreover, Lebanese doc-
tors reported outbreaks of cholera, typhoid, and hepatitis
A, among those refugees living in informal urban and
rural settings [24]. The current political and economic
crisis in Lebanon has further worsened the health situ-
ation for the refugees, the major factors are the lack of
international support and the hard access to health care
facilities which also triggered outbreaks of treatable dis-
eases among the refugees [21, 22, 24]. The healthcare
system in Lebanon is faced by the rapid increase of its
population by 30% as a result of the massive influx of
refugees, who can’t gain access to health care for refu-
gees [23]. Therefore, the majority of the refugees are left
for their fate, and the small acts of non-governmental
organizations, and informal healthcare workers [25, 26].
Now communicable diseases, women’s health, and men-
tal health are the main health problems of Syrian refu-
gees in Lebanon [27].

In Jordan, the health situation of the Syrian refugees is
different, as over 70% of the refugees are residing among
host Jordanian communities, and only 30% are living in
camps. The largest camp in Jordan is called Zaatari with
an estimated population of 120,000, and for those, not
all needs are addressed as they are not allowed to exit
the camp and access the health facilities [21, 28]. Acute
and communicable diseases, chronic diseases, and dental
problems were all prevalent. Advanced services were
more difficult to obtain than preventive and primary
health care. Access was hampered by structural and fi-
nancial barriers. Primary health care for adults and chil-
dren with acute illnesses was the most common service,
with more than half of the refugees requiring it, followed
by vaccination and dental services. Over a third of the
refugees said they needed primary health care for
chronic illnesses [29]. Syrian refugees in Jordan’s non-
camp settings have difficulty accessing health services,
primarily due to financial situations. The transition from
free to subsidized health services, as well as the gradual
deterioration of economic status that occurs in many
refugee households as a result of prolonged displace-
ment, are likely to exacerbate this barrier. The Jordanian
healthcare system has been overburdened as a result of
refugees’ reliance on the public sector for primary and
specialist care. Increased co-pays for public services, as
well as a shift toward private-sector services, are likely to
reduce refugee access to services [30].

In Europe, the economic and social costs of absorbing
large numbers of refugees have alarmed European coun-
tries. They are doubting their ability to provide more hu-
manitarian aid. Serbia and Germany account for the
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majority of Syrian refugees in Europe (57%) compared to
(31%) in Sweden, Hungary, Austria, the Netherlands,
and Bulgaria, and (12%) in the remaining 37 European
countries. Health officials fear that the influx of refugees
into Europe will introduce infectious diseases that have
historically had low rates of morbidity and mortality in
the host countries. Among these diseases are measles,
polio, hepatitis A, hepatitis B, tuberculosis, human im-
munodeficiency virus (HIV), hepatitis C virus (HCV),
cutaneous leishmaniasis, schistosomiasis, and MERS-
CoV. This is largely due to the collapse of Syria’s health-
care infrastructure, which resulted in the suspension of
the country’s vaccination programs [16]. Psychiatric dis-
orders and unspecified somatic symptoms were surpris-
ing of high number among the young age group of
refugees [31]. Barriers to quality health care for both
physical and mental health problems are frequently cited
as language and translation issues. For those with limited
language skills, interactions with health care profes-
sionals can be intimidating, from discussing medical his-
tory to describing the characteristics and duration of
symptoms. Syrian refugees in Germany face all of these
challenges. They were made worse by the large number
of people who arrived in a short period, making it diffi-
cult to practice the new language [32]. The European re-
sponse to the refugee crisis was an emergency response
that needed more structural changes in the EU health-
care system [33, 34].

The major number of Syrian refugees are settled in
Turkey, Lebanon, Jordan, and Germany. More countries
have hosted the Syrian refugees such as Iraq which hosts
about 250 thousand, Egypt 150 thousand approximately,
and Canada which hosts over 50 thousand, and many
other European countries have hosted thousands of Syr-
ian refugees for years. Each of the previous countries has
its unique healthcare system and allowed different levels
of access to health care services for the refugees.

Public health indicators of the Syrian population

Maternal and children health

Children and maternal health are considered one of the
most important public health aspects of any population,
especially after war or disaster, as they are the worst af-
fected by the war and the most vulnerable. The number
of children affected by the Syrian war is shocking, re-
ports until the end of 2014 state that over 12,000 chil-
dren had been killed during the war, with no accurate
reports after 2014 on the true number of the loss in chil-
dren’s lives. Moreover, by 2015, 5.6 million children
needed assistance, 3.8 million children were internally
displaced and a further 2.1 million children were refu-
gees in nearby countries [35]. Younger children were
more likely to have an incomplete vaccination status
[36]. In 2017, data collected from Northwestern Syria
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reported that respiratory diseases were the most com-
monly encountered illnesses across all age groups (27%),
except for late teen females, who had the most
gynecological/obstetric complaints. Across all age
groups, infectious diseases caused the most disease bur-
den, with upper respiratory tract infections (URTIs), in-
fectious diarrhea, and otitis media accounting for nearly
half (47%) of all cases. Nutritional deficiencies were dis-
covered in 8% of the patients, the majority of whom
were infants and toddlers (92%). Acute diarrhea was
identified in 17% of all age groups, making it the second
most common condition after URTIs [37].

Women’s health suffers disproportionately during
times of conflict. Sexual and gender-based violence, a re-
duction in the use of modern contraceptives, menstrual
irregularity, unintended pregnancies, preterm birth, and
infant morbidity are issues that persist in all settings.
Taking a multilevel approach to eliminate social and ser-
vice delivery barriers that prevent access to care, con-
ducting thorough needs assessments, and developing
policy and programmatic solutions that establish long-
term care for Syrian refugee women are among the rec-
ommendations for improved practice [38]. In refugees’
camps in Lebanon and Jordan, almost all births took
place in a health facility (98% in Jordan and 94% in
Lebanon). Cesarean delivery rates were similar in both
countries, accounting for roughly one-third of all births.
Exposure to war-related events was linked to maternal
post-traumatic stress (PTS) and general psychological
distress both directly and indirectly through daily
stressors. Negative parenting and child psychosocial dif-
ficulties were directly linked to mothers’ general psycho-
logical distress, but not PTS, which can cause an
increase in the risk of negative parenting behavior [39].
For the population inside Syria, 24% of pregnant women
are adolescents due to the increase in early marriage,
and the main problem is the lack of access to antenatal
(ANC) and postnatal (PNC) healthcare. Statistics found
that 85, 82, 44% of the pregnant women did not have a
single ANC visit in the first, second, and third trimmest
retrospectively. The current situation can be briefly de-
scribed as a significant lack of ANC and PNC visits, a
high adolescent birth rate, and a higher cesarean-to-
vaginal delivery ratio than what the WHO recommends
(40, 41].

Mental health

There has been a considerable number of publications
related to the mental and psychological health and status
of the Syrian population and Syrian refugees, both inside
(IDPs) and outside Syria. Those articles discussed almost
every factor affecting mental health, and most of the ar-
ticles used the most recent diagnosis methods available.
The high prevalence of post-traumatic stress disorder
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(PTSD) was between 36 and 61% in 2013 of the popula-
tion in Syria, exposure to fighting and hostility, and a
history of trauma during the current conflict were the
main predictors of current symptoms of PTSD [42, 43].
Moreover, some studies focused on specific groups like
the survivors of torture, because very limited data is
available on the mental health of this specific group.
Survivors of torture are more likely to develop psycho-
logical issues, such as depression, posttraumatic stress
disorder, panic attacks, chronic pain, medically unex-
plained somatic symptoms, and suicidal behavior [43]. In
a nationwide study conducted in 2020 and included
about 2000 participants from different Syrian governates,
44% of Syrian participants living inside Syria are more
likely to have a severe mental disorder, 27% had both
likely severe mental disorder and full PTSD symptoms,
36.9% had full PTSD symptoms, and only 10.8% had nei-
ther positive PTSD symptoms nor mental disorder on
the K10- scale. Even vyears after the traumatic event,
86.6% of respondents believed that the war was the main
cause of their mental distress [44, 45]. The conflict in
Syria has put the inside population at a higher risk of
mental illness than Syrian refugees elsewhere. Many
measures, with a focus on mental health, are required to
aid people in avoiding long-term suffering [46—48].

Oral health

Few articles have addressed the state of oral health dur-
ing the Syrian crisis, as well as its impact on Syrian refu-
gees. A high prevalence of caries, periodontal diseases,
and periodontitis were noticed among the refugees be-
cause oral health and dental treatments are not consid-
ered a priority for the refugee’s overall health. Dental
caries and odontogenic infections have increased, includ-
ing acute periapical abscesses and even orofacial infec-
tions [49]. The average number of DMFT (Decayed,
Missed, or Filled tooth which is an oral health index
based on the total number of decayed, missed, or filled
teeth) among all children was 3.36, which is higher than
the WHO-recommended number. Only 14% of the sam-
ple in the study had good oral health, while 86% had at
least one decayed, missing, or filled tooth. There was
also a strong link between a child’s socioeconomic status
and his or her oral health [50, 51].

Non-communicable diseases

Despite the high importance of providing health services
for NCDs, very limited research articles and resources
have been found covering this issue [52]. The World
health organization (WHO) published a report in 2016
regarding the prevalence of NCDs for the population liv-
ing inside Syria. Cardiovascular diseases had the highest
percentage of NCDs with almost 25% of all the cases, 9%
were cancer, 2% chronic respiratory diseases, 1%
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diabetes, 5% had communicable maternal or perinatal
and nutritional conditions, and 8% for other NCDs,
while war-related injures had a significantly high per-
centage for about 50% [53]. In 2016, cross-sectional re-
search studied the prevalence of non-communicable
diseases in Lebanon among Syrian refugees and com-
pared the results to the host community. Over half of
the Syrian refugees reported at least one of the five main
NCDs which are (hypertension, cardiovascular disease,
diabetes, chronic respiratory diseases, and arthritis) [54].
Among the refugees, arthritis had the highest prevalence
(60%), followed by hypertension (47%), chronic respira-
tory diseases (38%), cardiovascular disease (3.3%), and
diabetes (3.3%) [55].

Infectious and communicable diseases

The Syrian war has created the ideal conditions for the
spread and outbreak of infectious and treatable diseases,
the interruption in the vaccination program, the destruc-
tion of the health infrastructure, the migration of health-
care workers, along with the mass movement of the
refugees to other countries and living without the proper
health conditions in refugees camps where significant
reasons for the epidemics of infections such as tubercu-
losis, leishmaniasis, polio, measles, hepatitis, and other
infectious diseases, among both the refugees and within
the hosting communities [56]. Since poliomyelitis thrives
in unsanitary, crowded conditions and among malnour-
ished children, it has been declared a public health
emergency in Syria, requiring international efforts and
solidarity to prevent a global epidemic. The WHO esti-
mates that over 7600 Syrians are currently infected [57—
59]. High Tuberculosis (TB) rates were found among
Syrian refugees in Jordan through active screening and
will probably persist as the Syrian crisis continues [60].
In Lebanon, an increasing number of TB cases have
been reported among refugees. Since 2011, the number
of TB cases in Lebanon has increased by 27%, and Syr-
ians were responsible for 22% of the estimated TB cases
in Jordan in 2013 [61, 62]. Other infections have been
reported, including acute diarrhea and hepatitis A., Mal-
aria outbreaks appear to be unlikely, as Syria had eradi-
cated the disease before the conflict. A Plasmodium
vivax outbreak imported from Iraq in 2012 resulted in
291 cases. In Syria, as well as among Syrian refugees in
Lebanon, there has been an increase in the number of
typhoid fever cases. In Iraq, there has been a cholera
outbreak among Syrian refugees [61]. Another hidden
consequence of the Syrian crisis is the rise of antibiotic-
resistant bacteria. As a result of mis-prescribing and
overprescribing antibiotics, the antibiotic resistance
phenomenon is widespread in Syria, with a high rate of
multidrug resistance cases in both Gram-negative and
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Gram-positive organisms during and after the Syrian cri-
sis [63, 64].

Occupational health and healthcare providers situation
Estimation found that up to 70% of healthcare workers
have fled the country, seeking a better situation or sur-
viving the attacks on healthcare facilities during the
years of war [65]. Moreover, less than 64% of hospitals
and 52% of primary healthcare facilities in Syria are op-
erational. According to the United Nations, this fact put
greater pressure on the remain active healthcare workers
inside Syria [66—68]. The international organization has
tried to protect the healthcare workers on both sides of
the Syrian conflict; however, those attempts have failed
to achieve any significant protection for health workers
and facilities. In late 2013, Al-Kindy Hospital, which is
the largest hospital in the Middle East, and specialized in
treating cancer patients, has been destroyed, this case is
among many more revealing the true losses of the health
sector in Syria [69-71]. Psychological distress among
healthcare providers in Syria has been documented in
several studies. In 2017, high levels of depression, anx-
iety, and stress were noticed and the percentage were
60.6, 35.1, and 52.6%, respectively [72]. In 2019, the con-
sequences of the war on healthcare providers got even
worse. The research studied the prevalence of burnout
syndrome among the healthcare providers in Syria found
that 93.75% of the residents had a high level of burnout
in at least one of the three domains of the burnout index
(emotional exhaustion, depersonalization, personal ac-
complishment), and 19.3% had a high level of burnout in
all three domains. This high prevalence of burnout syn-
drome highlights the role of the current situation in rais-
ing the workload on the Syrian residents and healthcare
providers [73]. Furthermore, despite all the challenges
facing healthcare providers which are the high load of
work, the increased psychological distress, and working
in low-resources settings with very limited equipment,
healthcare providers in Syria are facing an increased rate
of workplace violence which further impacts the psycho-
logical status of healthcare workers. 84% said they had
been exposed to workplace violence in the 12 months
leading up to the survey. 74% were exposed to verbal
violence, while 19% were exposed to physical violence.
There was a significant positive correlation between ver-
bal and physical violence and each item of depression
and stress, as well as a significant negative correlation
between subjective sleep quality and subjective health
[74].

Healthcare system in Syria during COVID-19 pandemic

The Syrian government’s response to the pandemic
started with the complete closure of the country by the
end of March. The health quarantine lasted for 2 months
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but had a deep impact on the economic situation in the
country. Therefore, the restrictions were canceled by
June, which led to an increased number of cases and a
significant rise in the death rate among the population
[75, 76]. A recent study reported the perspective of the
internally displaced population towards the COVID-19
pandemic. Household crowding, inadequate sewerage,
and waste management, insufficient and poor-quality
water, and a lack of cleaning supplies are among the is-
sues that the Syrian population described as impeding
an effective COVID-19 response. Participants cited the
internet as their primary source of COVID-19 informa-
tion, followed by NGO awareness campaigns. COVID-19
data was more accurate and comprehensive for men
than it was for women. Although it did not appear to be
possible to isolate high-risk people within households,
participants suggested that ‘house-swapping approaches
might work”. While the majority of participants knew
enough about COVID-19 to prevent transmission, they
lacked the practical tools to do so [77, 78]. Another
cross-sectional study, which assessed the knowledge to-
wards COVID-19 pandemic among the Syrian residents
showed that the general knowledge about the pandemic
was about 60%, and this percentage significantly differ
between the age groups, gender, and educational level
[79]. Another important study published on the impact
of COVID-19 on the healthcare providers in Syria con-
cluded that healthcare providers during the pandemic
suffered from poor sleep quality, severe stress disorder,
and high rates of anxiety. The pandemic further in-
creased the workload over the remaining health workers
inside Syria [80].

Current and future challenges facing the Syrian
healthcare system It is clear now that the amount of
destruction in the Syrian healthcare system is enormous,
and the health needs and consequences of the war are
growing day by day. Moreover, no single organization,
government, or health authority can do anything on its
own to provide healthcare and to respond to the health
needs of the Syrian people [81]. Therefore, rebuilding
the Syrian healthcare system is complicated as many fac-
tors play a major role in how effective the health system
can be, such as the capacity of the institutions and the
capacity of individuals, the economic set-up, the political
context, and the ability to adopt new approaches to gov-
ernance and financing [82].

Essential steps should be adopted in any future strat-
egy to build the healthcare system include reparation of
the health infrastructure, formation of a high-level task
force involving policymakers and other stakeholders,
training of the human resources, developing tools for as-
sessments of the healthcare system, support the medical
research [83]. Previous steps along with many others
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including enhancing the capacity of local organizations
[84], improving the interaction between the stake-
holders, adoption of lessons from other countries went
through similar changes [34], and increase the capacity
of health-related research [85] can be a great opportun-
ity and a turning point for the Syrian healthcare system,
to enabling equal access to healthcare services for the
population, and ensuring complete health coverage des-
pite the geographical location and the social class [86].
Major challenges are facing the future Syrian health-
care system, one major concern is regarding the return
of the Syrian refugees from the neighboring countries
and their need to access healthcare services which will
be overwhelming for the healthcare system [17], and this
raises the question about the current situation of the ref-
uges which is different in each country [87], the future
capacity of the Syrian healthcare system, and the steps
to be done to increase this capacity. Mental health is
also one of the major challenges in the future, the med-
ical literature showed a high prevalence of mental disor-
ders due to the war, however, limited interventions have
been made in this field [88], and future research should
focus on proposing intervention which helps the people
with mental disorders. Oral health is considered a sec-
ondary health issue, however, in the future, there will be
an increased demand for oral health, more research
needs to be done in this field to understand the need
and present solutions to improve oral health [89]. Re-
garding NCDs, there are no accurate statistics about the
prevalence, morbidity, and mortality of the NCDs espe-
cially for the population inside Syria, therefore, more
cross-sectional studies are needed to understand the
burden of those diseases among the Syrian population
which will help in the future health plans [52]. On the
other hand, the previous spread of treatable infectious
diseases in the hosting countries is an indicator that
those infectious diseases might spread again inside Syria
without proper management and vaccination plans after
the returning of the refugees, more research is needed in
the field of infectious diseases and microbial resistance
among refuges to have a deeper understanding and avoid
possible spread of diseases in the future [64, 90].

Conclusions
The amount of destruction that the Syrian war has left
behind after ten years is indescribable, and the humani-
tarian support from the international community is not
equal to the growing needs of the population.
Healthcare services in the opposition-controlled areas
are limited and hard to access, some attempts to rebuild
the healthcare system have already begun, however, no
significant change has been made until now. For the ref-
ugees in the neighboring countries, access to healthcare
services is different according to the host country,
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financial problems, limited access to healthcare, and the
outbreaks of many diseases were the major problems.

Future health research concerning the Syrian popula-
tion should focus on effective intervention to treat men-
tal health problems, increase the capacity and access to
maternal health, more focus on oral health, preventive
measurement against NCDs, and the prevention of out-
breaks and the spread of infectious diseases after the re-
turn of the Syrian refugees.

In conclusion, the Syrian war had many consequences
over the public health aspects, which extended the Syr-
ian population to affect the hosting communities. The
Syrian healthcare system cannot be rebuilt without the
collaboration of all the authorities engaged in the Syrian
conflict, with the help of international organizations and
health institutes to reestablish the missing health ser-
vices and provide universal healthcare access and equal-
ity for the Syrian population. This review can help future
researchers to understand the different aspects of health
during the Syrian crisis as it provides an overview of the
changes and problems related to the health sector during
and after ten years of the Syrian war.

Limitations of the study

The authors of this literature review tried to summarize
the available published articles to cover the public health
consequences related to the Syrian crisis. However, due
to the limited number of articles with original data, a
systematic review with meta-analysis was not able to be
conducted, which could be of higher medical evidence.

Acknowledgments

This research is dedicated to the lives of brave Syrian doctors and healthcare
providers who died while faithfully performing their work despite the lack of
protractive equipment and governmental support.

Authors’ contributions

MBA: wrote the manuscript, analyzed the data, finalized the research. SJ:
supervised the research, finalized the manuscript. The author(s) read and
approved the final manuscript.

Funding
No sources of funding.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from the ethical committee at the faculty of
public health — Debrecen University.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.



Alhaffar and Janos Globalization and Health (2021) 17:111

Author details

'Damascus University, Damascus, Syria. “Head of the Department of Public
Health and Epidemiology, University of Debrecen, School of Health Sciences,
Debrecen, Hungary.

Received: 29 April 2021 Accepted: 26 August 2021
Published online: 19 September 2021

References

1. Karim'S, Islam NM. Syrian crisis: geopolitics and implications. BIISS J. 2016;
37(2):107-32.

2. Stone-Brown K. Syria: a healthcare system on the brink of collapse. BMJ.
2013;347(dec10 6). https://doi.org/10.1136/bm;jf7375.

3. Akbarzada S, Mackey TK. The Syrian public health and humanitarian crisis: A
'displacement’ in global governance? Glob Public Health. 2018;13(7):914-30.
https://doi.org/10.1080/17441692.2017.1285338.

4. Cousins S. Syrian crisis: health experts say more can be done. Lancet. 2015;
385(9972):931-4. https.//doi.org/10.1016/50140-6736(15)60515-3.

5. The right to health for Syrian refugees. Lancet. 2013;381(9883):2056. https://
doi.org/10.1016/S0140-6736(13)61227-1.

6. Jabbour S, Leaning J, Nuwayhid |, Ager A, Cammett M, Dewachi O, et al. 10
years of the Syrian conflict: a time to act and not merely to remember. Lancet.
2021;397(10281):1245-8. https//doi.org/10.1016/S0140-6736(21)00623-1.

7. Burki TK The right to health for Syrian refugees. Lancet Respir Med. 2013;
1(6):439-40. https.//doi.org/10.1016/52213-2600(13)70129-2.

8. Daudt HM, van Mossel C, Scott SJ. Enhancing the scoping study
methodology: a large, inter-professional team's experience with Arksey and
O'Malley's framework. BMC Med Res Methodol. 2013;13(1):48. https://doi.
0rg/10.1186/1471-2288-13-48.

9. Organization WH. Monitoring the building blocks of health systems: a
handbook of indicators and their measurement strategies. Geneva: World
Health Organization; 2010.

10.  Page MJ, McKenZie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. Int J Surg. 2021;88:105906. https://doi.org/10.1016/ij5u.2021.105906.

11. Ben Taleb Z, Bahelah R, Fouad FM, Coutts A, Wilcox M, Maziak W. Syria:
health in a country undergoing tragic transition. Int J Public Health. 2015;
60(Suppl 1):563-72. https://doi.org/10.1007/500038-014-0586-2.

12. Alsaied T, Mawas A, Al Sayah F, Kental A, Saqqur M. A new primary health-care

system in the Syrian opposition territories: good effort but far from being perfect.

Avicenna J Med. 2017,7(4):189-92. https//doi.org/104103/ajm.AIM_67_17.

13. Talhouk R, Akik C, Araujo-Soares V, Ahmad B, Mesmar S, Olivier P, et al.
Integrating health Technologies in Health Services for Syrian refugees in
Lebanon: qualitative study. J Med Internet Res. 2020;22(7):.e14283. https//
doi.org/10.2196/14283.

14.  Lies J, Drummond SPA, Jobson L. Longitudinal investigation of the
relationships between trauma exposure, post-migration stress, sleep
disturbance, and mental health in Syrian refugees. Eur J Psychotraumatol.
2020;11(1):1825166. https://doi.org/10.1080/20008198.2020.1825166.

15.  Yicesahin MM, Sirkeci I. Demographic gaps between Syrian and the
European populations: what do they suggest. Border Crossing. 2017;7(2):
207-30. https://doi.org/10.33182/bc.v7i2.462.

16.  Melhem N, Kreidieh K, Ramia S. The Syrian refugees crisis brings
challenges to the health authorities in Europe: hepatitis a virus is a
case in point. Eur J Epidemiol. 2016;31(7):711-4. https://doi.org/10.1007/
510654-016-0163-5.

17. Assi R, Ozger-ilhan S, ilhan MN. Health needs and access to health care: the
case of Syrian refugees in Turkey. Public Health. 2019;172:146-52. https//
doi.org/10.1016/j.puhe.2019.05.004.

18. Demirtas U, Ozden A. Syrian refugees: health services support and
hospitality in Turkey. Public Health. 2015;129(11):1549-50. https://doi.org/1
0.1016/j.puhe.2015.08.005.

19.  Bucak IH, Almis H, Benli S, Turgut M. An overview of the health status of
Syrian refugee children in a tertiary hospital in Turkey. Avicenna J Med.
2017;7(3):110-4. https.//doi.org/10.4103/ajm.AJM_17_17.

20. Ekmekci PE. Syrian refugees, health and migration legislation in Turkey. J
Immigr Minor Health. 2017;19(6):1434-41. https://doi.org/10.1007/510903-01
6-0405-3.

21, ElKhatib Z, Scales D, Vearey J, Forsberg BC. Syrian refugees, between rocky
crisis in Syria and hard inaccessibility to healthcare services in Lebanon and
Jordan. Confl Heal. 2013;7(1):1-3. https://doi.org/10.1186/1752-1505-7-18.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 9 of 11

Gulland A. Syrian refugees in Lebanon find it hard to access healthcare, says
charity: British Medical Journal Publishing Group; 2013.

Blanchet K, Fouad FM, Pherali T. Syrian refugees in Lebanon: the search for
universal health coverage. Confl Heal. 2016;10(1):12. https://doi.org/10.1186/
$13031-016-0079-4.

Coutts A, Fouad FM, Batniji R. Assessing the Syrian health crisis: the case of
Lebanon. Lancet. 2013;381(9875):€9. https://doi.org/10.1016/S0140-6736(13
)60863-6.

Ismail S, Coutts AP, Rayes D, Roborgh S, Abbara A, Orcutt M, et al. Refugees,
healthcare and crises: informal Syrian health workers in Lebanon. 2018.
Honein-AbouHaidar G, Noubani A, El Arnaout N, Ismail S, Nimer H, Menassa
M, et al. Correction to: informal healthcare provision in Lebanon: an
adaptive mechanism among displaced Syrian health professionals in a
protracted crisis. Confl Heal. 2019;13(1):44. https://doi.org/10.1186/513031-01
9-0229-6.

El Arnaout N, Rutherford S, Zreik T, Nabulsi D, Yassin N, Saleh S. Assessment
of the health needs of Syrian refugees in Lebanon and Syria's neighboring
countries. Confl Heal. 2019;13(1):31. https://doi.org/10.1186/513031-019-
0211-3.

His E, Murshidi MM, Hijjawi MQ, Jeriesat S, Eltom A. Syrian refugees and
Jordan's health sector. Lancet. 2013,382(9888):206-7. https://doi.org/10.101
6/50140-6736(13)61506-8.

Ay M, Arcos Gonzalez P, Castro DR. The perceived barriers of access to
health care among a Group of non-Camp Syrian Refugees in Jordan. Int J
Health Serv. 2016;46(3):566-89. https://doi.org/10.1177/0020731416636831.
El Arab R, Sagbakken M. Healthcare services for Syrian refugees in Jordan: a
systematic review. Eur J Pub Health. 2018;28(6):1079-87. https;//doi.org/10.1
093/eurpub/cky103.

Pfortmueller CA, Schwetlick M, Mueller T, Lehmann B, Exadaktylos AK. Adult
asylum seekers from the Middle East including Syria in Central Europe: what
are their health care problems? PLoS One. 2016;11(2):0148196. https://doi.
0rg/10.1371/journal.pone.0148196.

Green M. Language barriers and health of Syrian refugees in Germany. Am J
Public Health. 2017;107(4):486. https://doi.org/10.2105/AJPH.2016.303676.
Chiarenza A, Dauvrin M, Chiesa V, Baatout S, Verrept H. Supporting access to
healthcare for refugees and migrants in European countries under particular
migratory pressure. BMC Health Serv Res. 2019;19(1):513. https://doi.org/1
0.1186/512913-019-4353-1.

Silbermann M, Daher M, Kebudi R, Nimri O, Al-Jadiry M, Baider L. Middle
eastern conflicts: implications for refugee health in the European Union and
middle eastern host countries. J Glob Oncol. 2016;2(6):422-30. https://doi.
0rg/10.1200/JGO.2016.005173.

Devakumar D, Birch M, Rubenstein LS, Osrin D, Sondorp E, Wells JC. Child
health in Syria: recognising the lasting effects of warfare on health. Confl
Heal. 2015;9(1):34. https.//doi.org/10.1186/513031-015-0061-6.

Elsafti AM, van Berlaer G, Al Safadi M, Debacker M, Buyl R, Redwan A, et al.
Children in the Syrian civil war: the familial, educational, and public health
impact of ongoing violence. Disaster Med Public Health Prep. 2016;10(6):
874-82. https;//doi.org/10.1017/dmp.2016.165.

Terkawi AS, Bakri B, Alsadek AS, Al-Hasan AH, Alrahhal MS, Alsaleh FM, et al.
Child and adolescent health in northwestern Syria: findings from healthy-
Syria 2017 study. Avicenna J Med. 2019,9(2):61-74. https://doi.org/10.4103/a
jmAIM_184_18.

Samari G. Syrian refugee Women's health in Lebanon, Turkey, and Jordan
and recommendations for improved practice. World Med Health Policy.
2017,9(2):255-74. https://doi.org/10.1002/wmh3.231.

Sim A, Bowes L, Gardner F. Modeling the effects of war exposure and daily
stressors on maternal mental health, parenting, and child psychosocial
adjustment: a cross-sectional study with Syrian refugees in Lebanon. Glob
Ment Health (Camb). 2018;5:e40.

Terkawi AS, Bakri B, Alsadek AS, Alsibaee RH, Alasfar EM, Albakour AH, et al.
Women's health in northwestern Syria: findings from healthy-Syria 2017
study. Avicenna J Med. 2019;9(3):94-106. https.//doi.org/10.4103/ajm.AJM_1
90_18.

Akik C, Semaan A, Shaker-Berbari L, Jamaluddine Z, Saad GE, Lopes K, et al.
Responding to health needs of women, children and adolescents within
Syria during conflict: intervention coverage, challenges and adaptations.
Confl Heal. 2020;14(1):37. https://doi.org/10.1186/513031-020-00263-3.
Kakaje A, Al Zohbi R, Alyousbashi A, Abdelwahed RNK, Hosam Aldeen O,
Alhalabi MM, et al. Post-traumatic stress disorder (PTSD), anger and mental
health of school students in Syria after nine years of conflict: a large-scale


https://doi.org/10.1136/bmj.f7375
https://doi.org/10.1080/17441692.2017.1285338
https://doi.org/10.1016/S0140-6736(15)60515-3
https://doi.org/10.1016/S0140-6736(13)61227-1
https://doi.org/10.1016/S0140-6736(13)61227-1
https://doi.org/10.1016/S0140-6736(21)00623-1
https://doi.org/10.1016/S2213-2600(13)70129-2
https://doi.org/10.1186/1471-2288-13-48
https://doi.org/10.1186/1471-2288-13-48
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1007/s00038-014-0586-2
https://doi.org/10.4103/ajm.AJM_67_17
https://doi.org/10.2196/14283
https://doi.org/10.2196/14283
https://doi.org/10.1080/20008198.2020.1825166
https://doi.org/10.33182/bc.v7i2.462
https://doi.org/10.1007/s10654-016-0163-5
https://doi.org/10.1007/s10654-016-0163-5
https://doi.org/10.1016/j.puhe.2019.05.004
https://doi.org/10.1016/j.puhe.2019.05.004
https://doi.org/10.1016/j.puhe.2015.08.005
https://doi.org/10.1016/j.puhe.2015.08.005
https://doi.org/10.4103/ajm.AJM_17_17
https://doi.org/10.1007/s10903-016-0405-3
https://doi.org/10.1007/s10903-016-0405-3
https://doi.org/10.1186/1752-1505-7-18
https://doi.org/10.1186/s13031-016-0079-4
https://doi.org/10.1186/s13031-016-0079-4
https://doi.org/10.1016/S0140-6736(13)60863-6
https://doi.org/10.1016/S0140-6736(13)60863-6
https://doi.org/10.1186/s13031-019-0229-6
https://doi.org/10.1186/s13031-019-0229-6
https://doi.org/10.1186/s13031-019-0211-3
https://doi.org/10.1186/s13031-019-0211-3
https://doi.org/10.1016/S0140-6736(13)61506-8
https://doi.org/10.1016/S0140-6736(13)61506-8
https://doi.org/10.1177/0020731416636831
https://doi.org/10.1093/eurpub/cky103
https://doi.org/10.1093/eurpub/cky103
https://doi.org/10.1371/journal.pone.0148196
https://doi.org/10.1371/journal.pone.0148196
https://doi.org/10.2105/AJPH.2016.303676
https://doi.org/10.1186/s12913-019-4353-1
https://doi.org/10.1186/s12913-019-4353-1
https://doi.org/10.1200/JGO.2016.005173
https://doi.org/10.1200/JGO.2016.005173
https://doi.org/10.1186/s13031-015-0061-6
https://doi.org/10.1017/dmp.2016.165
https://doi.org/10.4103/ajm.AJM_184_18
https://doi.org/10.4103/ajm.AJM_184_18
https://doi.org/10.1002/wmh3.231
https://doi.org/10.4103/ajm.AJM_190_18
https://doi.org/10.4103/ajm.AJM_190_18
https://doi.org/10.1186/s13031-020-00263-3

Alhaffar and Janos Globalization and Health

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

(2021) 17:111

school-based study. Psychol Med. 2020:1-11. https.//doi.org/10.1017/500332
91720003761.

Hassan G, Ventevogel P, Jefee-Bahloul H, Barkil-Oteo A, Kirmayer LJ. Mental
health and psychosocial wellbeing of Syrians affected by armed conflict.
Epidemiol Psychiatric Sci. 2016;25(2):129-41. https://doi.org/10.1017/5204
5796016000044.

Kakaje A, Al Zohbi R, Hosam Aldeen O, Makki L, Alyousbashi A, Alhaffar
MBA. Mental disorder and PTSD in Syria during wartime: a nationwide crisis.
BMC Psychiatry. 2021;21(1):2. https://doi.org/10.1186/512888-020-03002-3.
Abbara A, Coutts A, Fouad FM, Ismail SA, Orcutt M. Syria public health N.
mental health among displaced Syrians: findings from the Syria public
health network. J R Soc Med. 2016;109(3):88-90. https://doi.org/10.1177/
0141076816629765.

Perkins JD, Ajeeb M, Fadel L, Saleh G. Mental health in Syrian children with
a focus on post-traumatic stress: a cross-sectional study from Syrian schools.
Soc Psychiatry Psychiatr Epidemiol. 2018;53(11):1231-9. https://doi.org/10.1
007/500127-018-1573-3.

Powell TM, Shin OJ, Li SJ, Hsiao Y. Post-traumatic stress, social, and physical
health: a mediation and moderation analysis of Syrian refugees and
Jordanians in a border community. PLoS One. 2020;15(10):e0241036. https//
doi.org/10.1371/journal.pone.0241036.

Jefee-Bahloul H, Khoshnood K. Mental health research in the Syrian
humanitarian crisis. Front Public Health. 2014;2:44. https://doi.org/10.3389/
fpubh.2014.00044.

Saltaji H, Alfakir H. Oral health consequences of the crisis in Syria. Br Dent J.
2015;219(2):49. https://doi.org/10.1038/5j.bdj.2015.586.

Alhaffar BA, Alawabdi R, Barakat L, Kouchaji C. Oral health and socio-
economic status among children during Syrian crisis: a cross-sectional study.
BMC oral health. 2019;19(1):1-7. https://doi.org/10.1186/512903-019-0856-8.
Dak-Albab RJ, Dashash MA. The influence of socioeconomic status on oral
health-related quality of life among Syrian children with cleft lip, or palate,
or both. Saudi Med J. 2013;34(2):181-6.

Akik C, Ghattas H, Mesmar S, Rabkin M, El-Sadr WM, Fouad FM. Host country
responses to non-communicable diseases amongst Syrian refugees: a review.
Confl Heal. 2019;13(1):1-13. https//doi.org/10.1186/513031-019-0192-2.

WHO. prevelance of NCDS in Syrian Arab Republic: world health
organization; 2016 [Available from: https://www.who.int/nmh/countries/syr_
en.pdf?ua=1.

Naja F, Shatila H, El Koussa M, Meho L, Ghandour L, Saleh S. Burden of non-
communicable diseases among Syrian refugees: a scoping review. BMC
Public Health. 2019;19(1):1-13. https//doi.org/10.1186/512889-019-6977-9.
Doocy S, Lyles E, Hanquart B, Team LS, Woodman M. Prevalence, care-
seeking, and health service utilization for non-communicable diseases
among Syrian refugees and host communities in Lebanon. Confl Heal. 2016;
10(1):21. https.//doi.org/10.1186/513031-016-0088-3.

Cousins S. Experts sound alarm as Syrian crisis fuels spread of tuberculosis.
Bmj. 2014;349(dec03 5). https://doi.org/10.1136/bmj.g7397.

Sharara SL, Kanj SS. War and infectious diseases: challenges of the Syrian
civil war. PLoS Pathog. 2014;10(11):1004438. https://doi.org/10.1371/journal.
ppat.1004438.

Al-Moujahed A, Alahdab F, Abolaban H, Beletsky L. Polio in Syria: problem
still not solved. Avicenna J Med. 2017;7(2):64-6. https.//doi.org/10.4103/a
jmAIM_173_16.

Kennedy J, Michailidou D. Civil war, contested sovereignty and the limits of
global health partnerships: a case study of the Syrian polio outbreak in
2013. Health Policy Plan. 2017;32(5):690-8. https://doi.org/10.1093/heapol/
czw148.

Cookson ST, Abaza H, Clarke KR, Burton A, Sabrah NA, Rumman KA, et al.
Impact of and response to increased tuberculosis prevalence among Syrian
refugees compared with Jordanian tuberculosis prevalence: case study of a
tuberculosis public health strategy. Confl Heal. 2015;9(1):18. https://doi.org/1
0.1186/513031-015-0044-7.

Ozaras R, Leblebicioglu H, Sunbul M, Tabak F, Balkan II, Yemisen M, et al.
The Syrian conflict and infectious diseases. Expert Rev Anti-Infect Ther. 2016;
14(6):547-55. https://doi.org/10.1080/14787210.2016.1177457.

Nimer NA. A review on emerging and reemerging of infectious diseases in
Jordan: the aftermath of the Syrian crises. Canadian J Infect Dis Med
Microbiol. 2018;2018:1-8. https.//doi.org/10.1155/2018/8679174.

Jakovljevic M, Al Ahdab S, Jurisevic M, Mouselli S. Antibiotic Resistance in
Syria: A Local Problem Turns Into a Global Threat. Front Public Health. 2018;
6:212.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

77.

78.

79.

80.

82.

83.

84.

85.

86.

Page 10 of 11

Battah B. Emerging of bacterial resistance: an ongoing threat during and
after the Syrian crisis. J Infect Developing Countries. 2021;15(02):179-84.
https://doi.org/10.3855/jidc.13807.

OCHA. United Nations Office for the Coordination of Humanitarian Affairs:
Syria anniversary press release. 2020.

Garfield R. Health professionals in Syria. Lancet. 2013;382(9888):205-6.
https.//doi.org/10.1016/50140-6736(13)61507-X.

Hampton T. Health care under attack in Syrian conflict. JAMA. 2013;310(5):
465-6. https.//doi.org/10.1001/jama.2013.69374.

Kallstrom A, Hakkinen M, Al-Abdulla O, Juusola H, Kauhanen J. Caught in
crossfire: health care workers' experiences of violence in Syria. Med Confl
Surviv. 2021;37(1):1-21. https://doi.org/10.1080/13623699.2021.1889654.
Ekzayez A, Sabouni A. Targeting healthcare in Syria: a military tactic or
collateral damage? J Humanitarian Affairs. 2020,2(2):3-12.

Heisler M, Baker E, McKay D. Attacks on health Care in Syria-Normalizing
Violations of medical neutrality? N Engl J Med. 2015;373(26):2489-91.
https://doi.org/10.1056/NEJMp1513512.

Elamein M, Bower H, Valderrama C, Zedan D, Rihawi H, Almilaji K, et al.
Attacks against health care in Syria, 2015-16: results from a real-time
reporting tool. Lancet. 2017;390(10109):2278-86. https://doi.org/10.1016/
S0140-6736(17)31328-4.

Al Saadi T, Addeen SZ, Turk T, Abbas F, Alkhatib M. Psychological distress
among medical students in conflicts: a cross-sectional study from Syria.
BMC Med Educ. 2017;17(1):1-8. https.//doi.org/10.1186/512909-017-1012-2.
Alhaffar BA, Abbas G, Alhaffar AA. The prevalence of burnout syndrome
among resident physicians in Syria. J Occup Med Toxicol. 2019;14(1):31.
https://doi.org/10.1186/512995-019-0250-0.

Mohamad O, AlKhoury N, Abdul-Baki M-N, Alsalkini M, Shaaban R.
Workplace violence toward resident doctors in public hospitals of Syria:
prevalence, psychological impact, and prevention strategies: a cross-
sectional study. Hum Resour Health. 2021;19(1):1-11. https;//doi.org/10.11
86/512960-020-00548-x.

Alhaffar MBA, Abbas G, Abou NJ. The prevalence of COVID-19 symptoms in
Syria: a cross-sectional study; 2020.

Abbara A, Rayes D, Fahham O, Alhiraki OA, Khalil M, Alomar A, et al.
Coronavirus 2019 and health systems affected by protracted conflict: the
case of Syria. Int J Infect Dis. 2020;96:192-5. https.//doi.org/10.1016/}.ijid.202
0.05.003.

Douedari Y, Alhaffar M, Al-Twaish M, Mkhallalati H, Alwany R, Ibrahim NBM,
et al. "Ten years of warl You expect people to fear a 'germ'?": A qualitative
study of initial perceptions and responses to the COVID-19 pandemic
among displaced communities in opposition-controlled northwest Syria. J
Migr Health. 2020;1-2:100021.

Ekzayez A, Al-Khalil M, Jasiem M, Al Saleh R, Alzoubi Z, Meagher K, et al.
COVID-19 response in Northwest Syria: innovation and community
engagement in a complex conflict. J Public Health (Oxf). 2020;42(3):504-9.
https://doi.org/10.1093/pubmed/fdaa068.

Al AS. A cross-sectional survey of knowledge, attitude and practice (KAP)
towards COVID-19 pandemic among the Syrian residents. BMC Public
Health. 2021,21(1):296. https://doi.org/10.1186/512889-021-10353-3.
Alhaffar MBA, Alhaffar MAA, Kouchaji C, Alsuliman T. Psychological effects
on healthcare Workers in Syria during COVID-19; 2021.

Douedari Y, Howard N. Perspectives on rebuilding health system
governance in opposition-controlled Syria: a qualitative study. Int J
Health Policy Manag. 2019;8(4):233-44. https://doi.org/10.15171/ijhpm.2
018.132.

Atun R. Health systems, systems thinking and innovation. Health Policy Plan.
2012;27(Suppl 4):iv4-8.

Sundewall J, Swanson RC, Betigeri A, Sanders D, Collins TE, Shakarishvili G,
et al. Health-systems strengthening: current and future activities. Lancet
(London, England). 2011,377(9773):1222-3.

Swanson RC, Atun R, Best A, Betigeri A, de Campos F, Chunharas S, et al.
Strengthening health systems in low-income countries by enhancing
organizational capacities and improving institutions. Glob Health. 2015;11(1):
5. https://doi.org/10.1186/512992-015-0090-3.

El Achi N, Papamichail A, Rizk A, Lindsay H, Menassa M, Abdul-Khalek RA,
et al. A conceptual framework for capacity strengthening of health research
in conflict: the case of the Middle East and North Africa region. Glob Health.
2019;15(1):81. https://doi.org/10.1186/512992-019-0525-3.

Jamal Z, Alameddine M, Diaconu K, Lough G, Witter S, Ager A, et al. Health
system resilience in the face of crisis: analysing the challenges, strategies


https://doi.org/10.1017/S0033291720003761
https://doi.org/10.1017/S0033291720003761
https://doi.org/10.1017/S2045796016000044
https://doi.org/10.1017/S2045796016000044
https://doi.org/10.1186/s12888-020-03002-3
https://doi.org/10.1177/0141076816629765
https://doi.org/10.1177/0141076816629765
https://doi.org/10.1007/s00127-018-1573-3
https://doi.org/10.1007/s00127-018-1573-3
https://doi.org/10.1371/journal.pone.0241036
https://doi.org/10.1371/journal.pone.0241036
https://doi.org/10.3389/fpubh.2014.00044
https://doi.org/10.3389/fpubh.2014.00044
https://doi.org/10.1038/sj.bdj.2015.586
https://doi.org/10.1186/s12903-019-0856-8
https://doi.org/10.1186/s13031-019-0192-2
https://www.who.int/nmh/countries/syr_en.pdf?ua=1
https://www.who.int/nmh/countries/syr_en.pdf?ua=1
https://doi.org/10.1186/s12889-019-6977-9
https://doi.org/10.1186/s13031-016-0088-3
https://doi.org/10.1136/bmj.g7397
https://doi.org/10.1371/journal.ppat.1004438
https://doi.org/10.1371/journal.ppat.1004438
https://doi.org/10.4103/ajm.AJM_173_16
https://doi.org/10.4103/ajm.AJM_173_16
https://doi.org/10.1093/heapol/czw148
https://doi.org/10.1093/heapol/czw148
https://doi.org/10.1186/s13031-015-0044-7
https://doi.org/10.1186/s13031-015-0044-7
https://doi.org/10.1080/14787210.2016.1177457
https://doi.org/10.1155/2018/8679174
https://doi.org/10.3855/jidc.13807
https://doi.org/10.1016/S0140-6736(13)61507-X
https://doi.org/10.1001/jama.2013.69374
https://doi.org/10.1080/13623699.2021.1889654
https://doi.org/10.1056/NEJMp1513512
https://doi.org/10.1016/S0140-6736(17)31328-4
https://doi.org/10.1016/S0140-6736(17)31328-4
https://doi.org/10.1186/s12909-017-1012-2
https://doi.org/10.1186/s12995-019-0250-0
https://doi.org/10.1186/s12960-020-00548-x
https://doi.org/10.1186/s12960-020-00548-x
https://doi.org/10.1016/j.ijid.2020.05.003
https://doi.org/10.1016/j.ijid.2020.05.003
https://doi.org/10.1093/pubmed/fdaa068
https://doi.org/10.1186/s12889-021-10353-3
https://doi.org/10.15171/ijhpm.2018.132
https://doi.org/10.15171/ijhpm.2018.132
https://doi.org/10.1186/s12992-015-0090-3
https://doi.org/10.1186/s12992-019-0525-3

Alhaffar and Janos Globalization and Health (2021) 17:111 Page 11 of 11

and capacities for UNRWA in Syria. Health Policy Plan. 2020;35(1):26-35.
https://doi.org/10.1093/heapol/czz129.

87.  Chen EC. Syrian refugee access to and quality of healthcare in Turkey. Int
Perspect Psychol. 2021;10(1):55-7. https.//doi.org/10.1027/2157-3891/a
000005.

88. Hamza MK, Clancy K. Building mental health and resilience: regional and
global perspectives from the inaugural Syrian American medical society
mental health Mission trip (July 2 to July 7, 2019). Avicenna J Med. 2020;
10(1):54-9. https://doi.org/104103/ajm.ajm_157_19.

89. Salim NA, Maayta WA, Hassona Y, Hammad M. Oral health status and risk
determinants in adult Syrian refugees in Jordan. Community Dent Health.
2021;38(1):53-8. https://doi.org/10.1922/CDH_00046Salim06.

90. Abbara A, Almalla M, AlMasri |, AlKabbani H, Karah N, EI-Amin W, et al. The
challenges of tuberculosis control in protracted conflict: the case of Syria.
Int J Infect Dis. 2020;,90:53-9. https://doi.org/10.1016/}.jid.2019.10.015.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC



https://doi.org/10.1093/heapol/czz129
https://doi.org/10.1027/2157-3891/a000005
https://doi.org/10.1027/2157-3891/a000005
https://doi.org/10.4103/ajm.ajm_157_19
https://doi.org/10.1922/CDH_00046Salim06
https://doi.org/10.1016/j.ijid.2019.10.015

	Abstract
	Introduction
	Aim of the research

	Methods
	Results of the search
	Current health status for the population inside Syria
	Health status for the Syrian refugees

	Public health indicators of the Syrian population
	Maternal and children health
	Mental health
	Oral health
	Non-communicable diseases
	Infectious and communicable diseases
	Occupational health and healthcare providers situation
	Healthcare system in Syria during COVID-19 pandemic


	Conclusions
	Limitations of the study

	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

