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Background 
The war in Syria triggered the influx of a large number of refugees into neighboring 
countries, particularly Lebanon. In 2019, the Syrian population made up 13.33% of the 
total population in Lebanon. This shift in demographics influenced many sectors in the 
country, including the healthcare system. 
The purpose of this study is to analyze the impact of Syrian refugees on the Lebanese 
healthcare system across five public health centers (PHCs) and the prevalence of type II 
diabetes (T2D) in these patients. 

Methods 
Patient data was collected across five PHCs from different regions in Lebanon. 
Comparisons between Lebanese and Syrian patients were analyzed for demographics, 
relative number of patients, and prevalence of T2D. 

Results 
We found that the number of patients admitted to PHCs has increased over the last few 
years, in both Syrian and Lebanese populations, putting more strains on an already 
threatened sector. In addition, the increase in Lebanese patients is significantly higher 
after 2015, and it parallels the surge in Syrian immigrants. The prevalence of T2D was 
found to be increasing over the years among the two populations, with a statistically 
significant increase in the Lebanese population after 2015. However, the prevalence of 
T2D was found to be statistically lower than the reported national prevalence in both 
groups, possibly due to inadequate rates of screening. 

Conclusions 
There has been an increase in admissions to PHCs as well as rates of T2D in Lebanon and 
in the Syrian population. Inadequate screening could be the reason behind the lower 
prevalence of T2D in our study compared to the reported national prevalence. 

Since March 2011, the war in Syria has forced a massive 
number of Syrians to seek refuge in neighboring countries, 
such as Lebanon, Jordan, and Turkey. At the beginning of 
2015, the number of Syrian refugees reached the million 
mark, with approximately 1,120,000 registered according to 
the United Nations High Commissioner for Refugees (UN-
HCR).1 Today, Lebanon remains the country with the high-
est number of Syrian refugees in the world, with a total 
number of 910,256 registered refugees comprising approxi-
mately 13.33% of the total population.2 

Unlike most other countries, the Lebanese government 

has resisted setting up refugee camps, citing the fear of 
these refugees staying permanently in the country.3 This 
forced the majority of these refugees to find their own 
homes or congregate in very small apartments and rooms, 
often in areas that were already congested with Lebanese 
citizens. Approximately 18% of these refugees live in 
makeshift tents that they set up themselves or in collabora-
tion with the UNHCR.4 This unprecedented crisis has thus 
naturally had a huge impact on both the Lebanese and Syr-
ian populations residing in Lebanon. 

Lebanon itself has also suffered from an unstable politi-
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cal climate since the beginning of the civil war in 1975. Fol-
lowing almost two decades of war, the country’s economy 
as well as its healthcare system have struggled with con-
tinuous instability, putting at risk the resilience and sus-
tainability of their services to its population.5 The Syrian 
refugee crisis has created additional obstacles to the 
Lebanese healthcare sector, overwhelming it with the mas-
sive number of refugees.6 The refugees’ demographics also 
vary from those of the Lebanese, as the former has a higher 
proportion of younger inhabitants than the latter. The UN-
HCR estimates that Syrian refugees aged 0-4 years amount 
to 15.2% of their population, while Lebanese population 
statistics estimate that this age group accounts for around 
7.8% of the Lebanese.7 Similarly, the proportion of Syrian 
refugees aged 5-11 has been estimated at 24.8%, while that 
of Lebanese aged 5-14 years is around 16.2%. Most of these 
refugees reside in the Bekaa region of Lebanon (37.8%), fol-
lowed by North Lebanon (26.5%), Beirut (24.5%), and South 
Lebanon (11.2%).1,7 This is in contrast to the spread of 
the Lebanese population, which primarily resides in Beirut 
(28.1%) and less in the Bekaa region (14.65%).8 These dif-
ferences in demographics provide an added layer of com-
plexity to the capacity of Lebanese resources to adequately 
provide for refugees. 

Because of these added challenges, Primary Healthcare 
Centers (PHCs) in Lebanon have made it their mission to 
accommodate many of the displaced Syrians in addition to 
their usual cohort of Lebanese patients. The Lebanese Min-
istry of Public Health has been working with 238 public 
PHCs as of 2019, with increasing quality of service over the 
years.9 With the help of the UNHCR, Lebanon has been able 
to provide the Syrian refugees with basic healthcare ser-
vices; for example, the UNHCR offers unregistered Syrian 
women one visit to a PHC along with various other ser-
vices.6 However, the rudimentary living conditions of the 
refugees and the uncertainties associated with living in in a 
foreign country without a prospect of a near return to the 
home country can be very challenging. 

Studies have consistently shown that refugees endure 
high levels of acute stress following their forced displace-
ment.10 Depriving refugees from accessing treatment for 
chronic non-communicable diseases (NCDs) has been iden-
tified as a condition threatening their survival and quality 
of life.11 Health services have, however, mainly focused on 
the detection of communicable disease among refugees, 
and data is still limited on chronic NCDs, particularly type 
2 diabetes (T2D), despite the strong evidence linking stress 
and lifestyle changes with diabetes on the individual 
level.12,13 Novak et al14 showed that even when controlling 
for age, socioeconomic status (SES), and other typical T2D 
risk factors, self-perceived permanent stress remained a key 
long-term predictor of the development of this disease in 
their patient population. 

Studies conducted on Syrian refugees in the U.S., 
Lebanon and neighboring countries like Jordan have unan-
imously shown a high prevalence of diabetes, with more 
than half of adult refugees suffering from T2D or at least 
one other metabolic syndrome disease component; this is 
compounded by a lack of feasible access to healthcare.15–17 

The relationship between abrupt displacement and lifestyle 
changes with rates of T2D among both refugees and their 

Figure 1. Geographical distribution of the primary 
healthcare centers across Lebanon. 

host population is thus a topic that warrants extensive 
study. 

In this study, we focused on analyzing the demographic 
characteristics of the Syrian refugees as compared to the 
Lebanese population, and the impact that the refugees’ in-
flux had on the Lebanese health system across five different 
public health centers. We analyzed the prevalence of T2D 
and its evolution over the years among both Lebanese and 
Syrian patients, in an attempt to find a correlation between 
diabetes and stress within these populations, taking the 
status as refugees and the worsening Lebanese economic 
situation as major stress contributors. 

METHODS 

Patient data were collected from five PHCs across Lebanon 
between 2010 and 2019 inclusive to allow for a longitudinal 
study design. Our data was obtained from multiple sources, 
primarily the Lebanese Ministry of Public Health database 
and data from the designated centers. 

The total population studied consisted of a total of 
131,016 self-admitted patients with information about the 
date of their admission, sex, age, nationality, height, 
weight, social history, and past-medical history. The study 
was approved by the IRB of the University of Balamand. 

The centers selected for the study are located in five dif-
ferent regions across Lebanon (Fig 1): Dr. Nazih Bizri cen-
ter in Saida, Hanan El-Sultan Medical Center in Miniyeh, 
Al-Rahma Medical Center in Tripoli, Maternal and Child 
Care Municipality Center in Meshmesh and The Howard 
Karagheusian Commemorative Corporation in Bourj Ham-
moud. These five centers were chosen because of their good 
geographical spread from the North to the South of 
Lebanon, thus allowing for a good representation of the 
general population.18 The centers also stored their data 
electronically, making the retrieval of previous years’ data 
possible. 

We first analyzed the number of Lebanese and Syrian pa-
tients visiting each center between 2010 and 2019 and in-
vestigated the impact of the number of Syrian refugees into 
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Lebanon on the numbers of Lebanese patients visiting these 
same PHCs. We also compared the numbers across centers 
to see if differences could be attributed to regional dispari-
ties in the distribution of refugees in Lebanon. 

Patients of all ages were considered for this section. In a 
follow up analysis, only 20-year-old patients or older were 
taken into account to comment on the prevalence of T2D 
in both Lebanese and Syrian populations and to investigate 
whether stress and life-style changes that are associated 
with being a refugee increase that prevalence. 

RESULTS 

We recorded a steady increase in the total number of both 
Syrian and Lebanese patients across all centers, from 4,898 
(1608 Lebanese males, 2823 Lebanese females, 226 Syrian 
males and 241 Syrian females) in 2014 to 13,873 in 2015, 
peaking at 27,966 in 2018. The data for 2019 reflects mid-
year values, and further increases that year compared to the 
previous ones remain possible (Fig. 2). In 2015 in particu-
lar, there was a considerable surge in the number of Syr-
ian patients seeking care at the PHCs, from 241 females and 
226 males in 2014 to 2,765 females and 1,666 males in 2015, 
representing a 948% increase in the total share of Syrian pa-
tients. This increase continued into 2016, with 6,697 Syrian 
females and 4,391 males presenting for care, and numbers 
have been persistently high since then. This was also ac-
companied by a steady increase in the number of Lebanese 
patients with the highest increase occurring in 2015. 

The influx of Syrian refugees gradually decreased or even 
reversed the ratio of Lebanese/Syrian patients across all 
centers and this is due to the steady increase in the number 
of Syrian refugees. 

The Maternal Child Care Municipality Center, Hanan El-
Sultan Medical Center and Al Rahma Medical Center main-
tained a constant Lebanese to Syrian ratio above 1, welcom-
ing more Lebanese patients than Syrian patients over the 
years. However, Al Rahma Medical Center has been receiv-
ing a higher number of Syrian patients from 2015 onwards 
with a ratio getting closer to 1 (from 349.3 in 2013 to 5.8 in 
2019). 

Prior to the start of the war in Syria, the ratio of Lebanese 
to Syrian patients at Dr. Nazih Bizri Center was 316.81 in 
2010, reflecting a massive predominance of Lebanese pa-
tients. However, starting 2011 and the onset of the war, the 
influx of Syrian refugees led to a decrease in this ratio, from 
223.00 in 2011 to 0.69 in 2019, reflecting a shift in this 
patient population from being predominantly Lebanese to 
predominantly Syrian. Finally, Howard Karagheusian Com-
memorative Center is the only PHC that has constantly 
taken in more Syrian patients, with a ratio of Lebanese to 
Syrian patients less than 1, starting at 0.01 in 2015 and in-
creasing to 0.63 in 2019 (Fig.3). 

Across centers, Al-Rahma Medical Center had the largest 
total number of patients, with 35,738 patients presenting 
between the years 2010 and 2019. The Howard Karaghue-
sian Commemorative Corporation admitted a higher yearly 
average of patients, with an average of 6,316 patients a year. 
All PHCs had more Lebanese than Syrian patients, with the 

Figure 2. Total number of Lebanese and Syrian 
patients across all centers. 

Figure 3. The ratio of Lebanese to Syrian patients 
across the five primary healthcare centers using a 
log scale. 

In-text values are reported as original values. A: Maternal and Child Care Munic-
ipality Center; B: Howard Karagheusian Commemorative Center ; C: Hanan El-
Sultan Medical Center; D: Dr. Nazih Bizri Center; E: Al-Rahma Medical Center. 

exception of the Howard Karagheusian Center, which re-
ported 8,914 male and 12,305 female (21,219 total) Syrian 
patients compared to 3,658 male and 5,449 female (9,107 
total) Lebanese patients in the last 5 years (Table 1). The 
largest number of patients with T2D was in the Howard 
Karagheusian Center, with 1,421 cases reported in the last 5 
years, compared to 254, the lowest number of diabetics, in 
the Maternal and Child Care Municipality Center over the 
last 7 years (Table. 1). 

Female patients made up the majority of patients in both 
Lebanese and Syrian populations across four of the five 
PHCs with a significant difference in percentages between 
the different sexes in both patients aged 20 to 29 and 30 to 
49 (63% to 37% in the Lebanese population and 81% to 19% 
in the Syrian population) (Table 2). 

The majority of Lebanese patients coming to the centers 
were either young adults aged 30 to 49 or young children 
aged 0 to 9. In the Syrian population, almost half the pa-
tients are children aged 0 to 9 (44%) compared to only 22% 
of Lebanese patients in that age range (Table 2). 
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Table 1. Demographic data across the primary healthcare centers. 

Center Total 
patients 

New admissions per 
year 

Lebanese patients Syrian patients Others Mean 
age 

Patients with 
T2D 

Male Female Male Female 

The Maternal and Child Care Municipality 
Center 

15192 2170 6521 7,503 557 546 65 27.4 254 

Hanan El-Sultan Medical Center 17826 3565 6257 8120 1452 1862 135 23.9 287 

Dr. Nazih Bizri center 30739 3074 6645 10857 4767 7797 673 31.1 857 

Al-Rahma Medical Center 35738 4467 13139 19020 1394 2101 84 25.8 283 

The Howard Karagheusian Commemorative 
Center 

31582 6316 3658 5449 8914 12305 1256 20.8 1421 

The impact of Syrian refugees on patient demographics and type 2 diabetes across five public health centers in Lebanon

Journal of Global Health Reports 4



Table 2. Proportion of males and females of Lebanese and Syrian patients by age group. 

Age (years) 

Lebanese Syrian 

P-value Population 
N=87189 

Male Female 
Population 
N=41728 

Male Female 

0 to 9 19416 51% 49% 18211 52% 48% <0.001 

10 to 19 16170 48% 52% 7023 46% 54% <0.001 

20 to 29 14828 37% 63% 5684 19% 81% <0.001 

30 to 49 19908 33% 67% 7477 28% 72% <0.001 

50+ 16867 39% 61% 3333 38% 62% <0.001 

Data on the prevalence of T2D among all patients aged 
between 20 and 79 years were collected and analyzed via a 
chi-squared test. Among Lebanese patients, a progressive 
increase in rates of T2D from 1.57% in 2010 to 7.62% in 
2019 was shown. The increase in prevalence was observed 
in both males and females (Table 3). However, this preva-
lence was lower than what is reported in the literature for 
the Lebanese population as a whole, 7.8% in 2010 with a 
steady annual increase reaching 11.2% in 2019.19,20 

The change in prevalence of T2D among Syrian refugees 
aged between 20 and 79 years was also calculated, showing 
a progressive increase in this prevalence from 2015 onwards 
(Table 3). This was, however, still lower than the national 
rate of T2D in Syria.21,22 Data from years prior to 2015 were 
not used because of the small number of Syrian patients 
presenting to the PHCs in those years (often less than 100 
patients per year). 

DISCUSSION 

The uneven distribution of patients in the PHCs parallels 
the distribution of the Lebanese population and the number 
of refugees in each region. The continuous influx of 
refugees after 2015 increased the number of Syrian patients 
which was balanced by a variable increased demand for 
PHCs by Lebanese due to the worsening economic situation 
that affected the whole Lebanese economy with some local 
regional variances. Medical care at these PHCs is heavily 
subsidized by the Lebanese government and many charita-
ble and non-governmental organizations. 

For example, Mechmech is a region in the Jbeil district, 
which has a characteristically low number of refugees, es-
timated between 2753 and 7646 individuals in 2016.23 This 
could explain the small number of Syrian patients compared 
to Lebanese at the Maternal Child Care Municipality Center. 

In contrast, the Howard Karagheusian Commemorative 
Corporation, is located in Bourj Hammoud; the predomi-
nance of Syrian patients at this center is explained by the 
large population of refugees in Bourj Hammoud. According 
to an article by the UN Habitat (2017), it was reported that 
a district in Bourj Hammoud had 14,760 residents in Nov. 
2016, of whom two thirds were Syrian refugees. 

The increasing poverty rates in Lebanon as well as fur-

Figure 4. Total Number of Lebanese and Syrian 
patients with diabetes across all primary healthcare 
centers. 

ther decline in its economic state may have collectively 
had huge impacts on both Syrian and Lebanese families’ 
abilities to afford care at more expensive and specialized 
healthcare centers. This might explain the exponential in-
crease in the total number of patients across all PHCs. Ac-
cording to the World Bank,24 the start of the Syrian crisis 
in 2011 was accompanied by a simultaneous increase in 
Lebanese families living at or below the poverty threshold. 
In addition to the already existing 1 million Lebanese fam-
ilies living in poverty, an additional 200,000 now met these 
criteria. According to Doocy et al.25 more than half of the 
Lebanese population lacks proper insurance plans, making 
PHCs a more accessible option for seeking care. The in-
crease in demand for PHCs by both Lebanese and Syrian 
patients can thus be attributed to both limited available 
resources and progressively worsening economic capabili-
ties. Furthermore, for Syrian patients in particular, some 
PHCs have put forth agreements to welcome and treat Syr-
ian refugees, such as the agreement signed between the Dr. 
Nazih Bizri Center and the International Medical Corps in 
2015.1,26 These efforts to attract and tailor care towards this 
population could provide further justification for their in-
creasing numbers at these centers. This is highlighted in 
Figure 2, in which the total number of Syrian patients at this 
center increased from 187 in 2014 to 1,951 in 2015. 
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Table 3. Prevalence of T2D among Lebanese population aged between 20 and 79 years, admitted to the pimary health centers. 

Country Sex 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 P-value 

Lebanon Female 1.64% 1.24% 1.54% 2.65% 2.32% 1.43% 5.16% 5.00% 5.42% 7.56% <0.001 

Male 1.43% 1.30% 1.33% 2.04% 1.45% 1.18% 3.28% 3.77% 6.46% 7.74% <0.001 

Total 1.57% 1.26% 1.49% 2.47% 2.06% 1.33% 4.65% 4.51% 5.82% 7.62% <0.001 

Syria Female - - - - - 4.53% 3.58% 4.22% 3.69% 4.95% 0.008 

Male - - - - - 5.09% 5.58% 6.35% 6.65% 9.75% - 

Total - - - - - 4.66% 4.04% 4.79% 4.50% 6.41% - 
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Another important finding is that in both the Syrian and 
Lebanese population, females represent the majority of pa-
tients visiting the center, especially women of childbearing 
age. One potential explanation is that within these partic-
ular age groups, women tend to be mothers who accom-
pany their children to these centers to a larger extent than 
their fathers do. They thus schedule visits for themselves 
and their children simultaneously. In a study targeting 
Lebanese and Syrian women of reproductive age conducted 
by Truppa et al27 it was found that the majority of women 
visiting PHCs were mainly seeking care for their children, 
with 37.8% of women reporting this as their primary reason 
for presenting. 

Finally, it was also noted that the majority of Syrian pa-
tients are young children aged 0 to 9. PHCs provide vaccina-
tions to children at a lower cost than private medical prac-
tices, which makes these centers very attractive to families 
that struggle to meet higher costs.5 

Across PHCs, the prevalence of T2D was shown to in-
crease steadily over the years. A potential explanation could 
be the stress associated with the socio-economic and psy-
chological crises that refugees face. The potential associ-
ation between stress and T2D has indeed been previously 
studied. According to Kyrou and Tsigos,28 chronic stress and 
continued activation of the sympathetic nervous system in-
crease the risk of developing obesity, metabolic syndrome, 
and T2D. Mooy et al29determined that chronic psycholog-
ical stress resulting from major life events was associated 
with an increased prevalence of T2D. This relationship was 
also studied by Chrousos,30 who showed that chronic stress 
as well as poor socioeconomic status, both of which Syrian 
refugees suffer from, can lead to chronic diseases like T2D. 
A population-based study by Connolloy et al31 illustrated 
that an inversely proportional relationship exists between 
socioeconomic status and the prevalence of T2D, especially 
in underprivileged areas. They attributed this correlation 
to multiple possible factors, including low birth weight, in-
activity, and limited routine glucose blood tests. Studies 
in Lebanon showed a significant prevalence of depression 
among patients suffering from T2D.19 All these factors are 
present among the Syrian and Lebanese populations, who, 
as a result of the psychological and socioeconomic impacts 
of the war as well as the limited opportunities and resources 
available in Lebanon, could ultimately suffer from increased 
rates of long-term, chronic diseases like T2D. 

Within the Lebanese population itself, we also found that 
the prevalence of T2D was statistically higher from 2015 on-
wards compared to previous years. This coincides with the 
timing of the surge of Syrian refugees into Lebanon; thus, 
this influx of refugees might have played a role in the in-
crease of T2D observed in Lebanese males. It is possible that 
this population are now faced with higher levels of chronic 
stress themselves, whether due to limited resources, com-
petition for work opportunities, or overpopulation in the ar-
eas the PHCs are situated in, further shedding light on the 
complex relationship between stress and the development 
of T2D. 

Compared to national rates, the relatively lower rates of 
T2D in our study populations may be an indicator of poor 
screening resulting from limited access to healthcare. Poor 
screening among refugees has been reported in the past 

and could explain the lower prevalence of T2D among Syr-
ian refugees compared to their national rates.32 This may 
also be the case among underprivileged Lebanese with lim-
ited access to healthcare. Future endeavors for improved di-
abetes screening and improved reporting may be necessary 
to evaluate the real prevalence of this disease among pa-
tients accessing these primary healthcare facilities. Future 
studies can also focus on other chronic illnesses that may be 
prevalent among these populations, such as mental illness 
and hypertension, both of which have their own associated 
consequences on patient health and both of which may be 
associated with increased rates of T2D. 

CONCLUSIONS 

The massive influx of Syrian refugees into Lebanon has fur-
ther exhausted available healthcare resources at a time 
when the demand for PHCs continues to increase due to the 
economic crisis in Lebanon. Chronic diseases such as T2D 
have been shown to be associated with stress, and the rates 
of T2D have increased over time in the Lebanese and Syr-
ian patient populations visiting five PHCs across Lebanon. 
These rates are still lower than national rates, which could 
indicate inadequate screening measures among these pop-
ulations due to limited access to healthcare. 
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