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Abstract
Background: Low- and middle-income countries bear the highest burden of non-communicable diseases (NCDs)
mortality and morbidity. Syria has undergone an epidemiological transition from infectious diseases to NCDs in the
past decades. Despite the high prevalence of cardiovascular diseases (CVDs) and diabetes in Syria, little is known
about medicines utilization or prescriptions for these diseases. The aims of this study are to present the patterns
and rates of dispensing medicines used for CVDs and diabetes among patients with government health insurance
in Syria and examine age, sex, and regional variation in the dispensing of these medicines.
Methods: Outpatient data from June 2018 to May 2019 on dispensed medicines for 81,314 adults with
government health insurance were obtained. The dispensing rate was expressed as the number of defined daily
doses (DDDs) per 1000 beneficiaries per day (DID). The DID is a measurement that is used in drug utilization
research to control for differences or changes in population size between or within countries. The number of DIDs
was adjusted according to beneficiaries’ sex, age, and governorate.
Results: Beneficiaries received 302.09 DIDs of CVDs medicines and 35.66 DIDs of diabetes medicines, including 0.96
DID of insulin (2.99% of the total of diabetes medicines). CVDs and diabetes medicine dispensing rates were low
during the study period and included very low rates of insulin dispensing compared to the dispensing rates of
these medicines in other countries in East Mediterranean Region or in Europe. We found lower dispensing rates of
CVDs medicines among female beneficiaries (249.59 DIDs) than male beneficiaries (388.80 DIDs). Similarly, the
dispensing rates of diabetes medicines among female beneficiaries (29.42 DIDs) were lower than those among
male beneficiaries (45.98 DIDs). In addition, there were lower rates of CVDs and diabetes medicines and very low to
no dispensing of insulin in some governorates that were partly controlled by the Syrian government compared to
other governorates that were completely or mostly controlled by the Syrian government.

* Correspondence: saleh.aljadeeah@uni-bayreuth.de
1
University of Bayreuth, Institute of Medical Management and Health
Sciences, Prieserstr. 2, 95440 Bayreuth, Germany
Full list of author information is available at the end of the article
© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

Aljadeeah et al. BMC Health Services Research

(2021) 21:1088

Page 2 of 12

Conclusions: Additional efforts are needed to raise awareness about the prevention and management of CVDs and
diabetes especially among females in Syria and consider cultural issues that might influence access to healthcare
services. There is a crucial need to address the political and geographical challenges caused by the conflict which
have limited access to CVDs and diabetes medicines in some regions in Syria.
Keywords: Non-communicable disease, Cardiovascular disease, Diabetes, Medicine, Insulin, Dispensing data,
Demography, Syria, Conflict

Background
Non-communicable diseases (NCDs) account for 71% of
all deaths globally. Seven NCDs were in the top 10
causes of death in 2019 where cardiovascular diseases
(CVDs) and diabetes are listed among the four leading
causes of death globally [1, 2]. Low- and middle-income
countries (LMICs) bear the highest burden of NCDs
mortality and morbidity [3]. In particular, CVDs and diabetes are underdiagnosed and undertreated in LMICs
and result in considerable morbidity and mortality [4].
In 2019, 463 million people were living with diabetes
worldwide, with approximately 80% of those with the
disease living in LMICs [5]. Similarly, over 75% of deaths
caused by CVDs in 2019 occurred in LMICs [6]. It is estimated that this disease burden will continue to rise
and cause financial burdens on health systems and
households, particularly in LMICs [3].
Syria has undergone an epidemiological transition
from infectious diseases to NCDs in the past decades.
Before the onset of the conflict in 2011, NCDs (mainly
CVDs, cancer, and diabetes) accounted for 77% of total
mortality in the country [7, 8], with CVDs estimated to
account for 25% of all deaths in 2016 in Syria [9]. Since
1980, the prevalence of diabetes in Syria has nearly tripled, to reach a total of 11.9% in 2016 [10]. During periods of conflict, people with chronic diseases such as
diabetes face numerous challenges, including inadequate
access to medicines and testing supplies, and food insecurity [11].
Syria is divided into 14 administrative regions (governorates) and has a population of 17,500,657 [12, 13].
The year 2021 marks the tenth anniversary of the conflict in Syria. The conflict has resulted in one of the largest humanitarian crises in the world, with 6.6 million
refugees worldwide, of whom 5.6 million are hosted in
nearby countries, 6.7 million internally displaced persons, and 13.4 million people in need of humanitarian
and protective assistance within the country [14, 15].
Approximately 70% of health workers have fled Syria
since the start of the conflict. Furthermore, nearly 600
attacks on healthcare facilities have led to approximately
50% of them being damaged or destroyed [16]. Healthcare during humanitarian crises have typically focused
on infectious diseases and other acute conditions, with
lower priority given to chronic diseases. However,

chronic conditions such as CVDs and diabetes are now
receiving more attention as many humanitarian crises
are no longer of short duration [11].
Healthcare in Syria is mainly financed by public funds,
although, the costs of outpatient consultations and medicines are commonly covered by out-of-pocket expenditures [17]. There is no national health insurance that
covers all inhabitants in the country. However, individuals working in public organizations, some ministries,
and in professional associations are provided with health
insurance [18]. This includes employees who occupy a
variety of positions such as public school teachers, administrative staff, and janitors. A total of 841,852 individuals were covered by health insurance in Syria in
2019, with approximately 80% of the insured employed
by the government [19]. The diagnoses and treatment of
CVDs and diabetes are covered by government health
insurance, however, the treatment costs of some chronic
conditions such as Alzheimer’s or Parkinson’s are not.
Moreover, health insurance does not cover the costs for
the treatment of psychiatric illnesses or sexually transmitted diseases [20].
The prevention and control of CVDs and diabetes usually require lifestyle changes. However, pharmacological
therapies are also key elements for their management
[21, 22]. Diabetes, in particular, is a costly disease to
manage in LMICs [23]. Globally, one in two people with
type-2 diabetes have no access to the insulin they need;
however, in some LMICs, this proportion is only one in
six to seven patients have access to insulin [24]. The survival of 400,000 diabetic patients in Syria depends on access to insulin. Thus, due to limited supplies,
approximately 60% of insulin-dependent patients are at
risk [10, 11, 25]. Even when medicines are available during humanitarian crises and in conflict regions, their distribution can be challenging due to political and
geographical barriers [11].
Previous studies have reported different utilization patterns for CVDs and diabetes medicines in different
countries, including Iran, India, and many European
countries [26, 27]. Furthermore, different patterns and
higher rates of CVDs medicines prescription have been
identified among males compared to females [28]. Despite the high prevalence of CVDs and diabetes in Syria,
little is known about medicines utilization or
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prescriptions for these diseases [29]. Therefore, the aims
of this study are to: 1) present the patterns and rates of
dispensing medicines used for CVDs and diabetes
among patients with government health insurance in
Syria, and 2) examine age, sex, and regional variation in
the dispensing of these medicines.

Methods
Data sources and patients

This study is based on outpatient medicines dispensing
data from 13 out of 14 Syrian governorates. These data
were only from the parts of the country under the Syrian
government’s control. The government health insurance
system was not functioning in the parts of the country
that were out of the Syrian government’s control. Therefore, no data were available from the Ar-Raqqa governorate or some parts of other governorates, which were
not under the control of the Syrian government. We
used health insurance data from 81,314 adult beneficiaries employed by the Syrian government and covered by
the health insurance scheme, members of professional
organizations, and university students who were privately insured. The data covered a 12-month period
starting from June 2018. Outpatient dispensing data included the following information regarding each dispensed medicine: product name, dose, pharmaceutical
form, and administration route. Additional information
shared by the health insurance company were used to
identify the international non-proprietary name of each
product. In addition, the data included information on
the age and sex of each beneficiary, the dispensing date,
prescription number, an identical number for each patient, and the name of the governorate where the medicine was dispensed.
Data analysis

We used the World Health Organization’s (WHO’s) anatomical therapeutic chemical classification/defined daily
dose (ATC/DDD) (version 2020) methodology to analyse
the dispensed medicines. The defined daily dose (DDD)
is “the assumed average maintenance dose per day for a
drug used for its main indication in adults” [30]. The
rate of dispensed medicine was expressed as the DDD
per 1000 inhabitants (this corresponds to 1000 beneficiaries in our study) per day (DID). The DID is a measurement that is used in drug utilization research to
control for differences or changes in population size between or within countries [31]. Medicines have been
grouped using the ATC classification. In this study,
CVD medicines included those from ATC groups C
(cardiovascular system) and B01 (antithrombotic agents).
Diabetes medicines included medicines from ATC group
A10 (drugs used for diabetes). Medicine dispensing is
presented according to the anatomical main group
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(ATC1), the therapeutic subgroup (ATC2), the pharmacological subgroup (ATC3), and the chemical substance
subgroup (ATC5). We used the drug utilization 90%
(DU90%) methodology to reflect the number of medicines that accounted for 90% of the dispensing rates for
CVDs and diabetes medicines [32]. The number of DIDs
was adjusted according to patient sex and age using the
number of beneficiaries in each sex and age group which
was available through the dispensing data we used in
this study.
To adjust the number of DIDs according to regions or
states, studies from Germany and Hungary have calculated the number of DDDs per 1000 inhabitants of each
region per day [33, 34]. This analysis assumed that in
these stable and high-income countries, the inhabitants
of any region or state would have access to the medicines in that same region or state where they live. In
Syria, the disruption of healthcare in some parts of the
country due to the conflict has forced patients to flee
their homes to other parts of the country to access better healthcare [35]. Our data showed that some beneficiaries had medicines for CVDs and diabetes dispensed
in more than one governorate. Therefore, adjusting
CVDs and diabetes medicines dispensing rates according
to governorates by calculating the number of DDDs per
1000 beneficiaries (of each governorate) per day can be
misleading. The CVDs and diabetes medicines dispensing rates were adjusted according to governorates by calculating the number of DDDs per 1000 medicine
dispensing events per day (DDED) [36]. The medicine
dispensing events here refers to the dispensing of CVDs
or diabetes medicines.
Statistical analysis

The dispensing data in this study displayed evidence of a
skewed distribution of the outcome variable “rates of
dispensed medicines”. Therefore, statistical significance
differences between the variables of interest were
assessed using nonparametric testing. The MannWhitney U test was used to analyze differences between
the medians of the medicine dispensing rates between
females and males. The Kruskal-Wallis nonparametric
ANOVA was used to examine differences between the
different age groups and governorates in regard to medicine dispensing rates. We considered a p-value of 0.05 as
a cut-off value for significance in all the tests. Analyses
were conducted using IBM SPSS Statistics version 25
(IBM Corp, Armonk, NY, USA).

Results
This study used the outpatient medicine dispensing data
of 81,314 adult beneficiaries who were at least 18 years
of age and covered by government health insurance in
Syria. The median age of the beneficiaries was 47 years
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(interquartile range: 37–56), and 50,673 beneficiaries
(62.28%) were female and 30,671 (37.72%) were male.
Table 1 lists the characteristics of the study population.
The median age of the beneficiaries in Damascus,
Aleppo, and Quneitra were the lowest, while the highest
median age occurred in Tartous, Latakia, and AlSuwayda (Additional file 1).
Of the total number of beneficiaries, 46,281 (56.92%)
received at least one medicine in the 12-month period
from June 2018 to May 2019. The total number of DIDs
dispensed for these patients was 591.21 DIDs. Considering the number of DIDs, medicines in anatomical main
group C (the cardiovascular system) of the ATC classification system were the most dispensed (35.78%),
followed by those in group A (the alimentary tract and
metabolism) (22.43%) (Additional file 2).
A total of 14,523 patients (17.84%) received 302.09
DIDs of medicines used for cardiovascular system (C)
and antithrombotic agents (B01). Medicines in the ATC
therapeutic subgroup B01 (antithrombotic agents) were
the most dispensed medicines (90.54 DIDs) followed by
C10 (lipid-modifying agents; 83.64 DIDs) and C09
(renin-angiotensin system agents; 64.48 DIDs) (Table 2).
A total of 4466 patients (5.49%) received 35.66 DIDs
of diabetes medicines (medicines used in diabetes: A10).
Medicines in the pharmacological subgroup A10B (blood
glucose lowering drugs, excluding insulin; 34.70 DIDs)
were the most dispensed among diabetes medicines,
while 0.96 DID of the A10A group (insulin and analogues) were dispensed for diabetes patients (Table 3).
Acetylsalicylic acid was the most dispensed CVDs
medicine (60.84 DIDs) followed by rosuvastatin (47.56
DIDs) and clopidogrel (23.03 DIDs). Thirty medicines
accounted for 272.92 DIDs, which were 90% of the total
DIDs of the dispensed CVDs medicines. Metformin was
the most dispensed diabetes medicine (8.29 DIDs)
followed by gliclazide (7.44 DIDs) and the fixed dose
combination of metformin and sulfonylureas (6.82
DIDs). Eight medicines accounted for 32.76 DIDs, which
were 91.86% of the total DIDs of the dispensed diabetes
medicines (Additional file 3).
Table 1 Characteristics of the study population by age and sex
Age
group

Female

Male

Total

n

%

n

%

n

%

18–29

5257

6.46

2861

3.52

8118

9.98

30–39

13,180

16.21

4603

5.66

17,783

21.87

40–49

12,372

15.22

8299

10.21

20,671

25.43

50–59

13,189

16.22

8741

10.75

21,930

26.97

60–69

5733

7.05

4311

5.30

10,044

12.35

70≤

912

1.12

1856

2.28

2768

3.40

Total

50,643

62.28

30,671

37.72

81,314

100

Of the 4466 patients who received diabetes medicines, 117 (2.62%) received 0.96 DID of insulin and
analogues. Approximately 30% of the dispensed insulins were insulin analogues. Human insulin (intermediate- or long-acting combined with fast-acting
insulin) was the most dispensed (0.55 DIDs) followed
by insulin aspart (0.18 DIDs) and fast-acting human
insulin (0.9 DIDs) (Table 3).
We found that 16.12% (8384) of female beneficiaries
and 19.66% (6141) of male beneficiaries received outpatient CVDs medicines. The adjusted DID rates of
CVDs medicines were higher among male patients
(388.80 DIDs) than female patients (249.59 DIDs) and
this difference was statistically significant (p < 0.001).
Among both females and males, the CVDs medicines in
the ATC therapeutic subgroup B01 (antithrombotic
agents) were the most dispensed followed by C10 (lipidmodifying agents) and C09 (renin-angiotensin system
agents) (Fig. 1). We found that 4.91% (2489) of the female beneficiaries and 6.45% (1977) of the male beneficiaries received outpatient diabetes medicines. The
adjusted DID rates of diabetes medicines were higher
among males (45.98 DIDs) than females (29.42 DIDs)
and this difference was statistically significant (p <
0.001). The adjusted DID rates for insulins were also
higher among male patients in comparison to females
(1.14 DIDs and 0.85 DIDs, respectively).
For beneficiaries in the age group 18–29, 3.76% received CVDs medicines. The proportion of patients who
received CVDs medicines increased with age and was
50.53% in the 70 ≤ age group. The adjusted DID rates of
CVDs medicines were the lowest in the 18–29 age group
(1.80 DIDs) and increased to 1229.04 DIDs in the 70 ≤
age group. This difference was statistically significant
(p < 0.001). The CVDs medicines in the ATC therapeutic
subgroup B01 (antithrombotic agents) were the most
dispensed CVDs medicines followed by C10 (lipid-modifying agents) and C09 (renin-angiotensin system agents)
in all age groups except in the 30–39 age group where
the ATC therapeutic subgroup C10 (lipid-modified
agents) were the most dispensed, followed by B01 (antithrombotic agents) (Fig. 2).
Of the beneficiaries in the age group 18–29, 0.58% received diabetes medicines. The proportion of patients
who received diabetes medicines increased with age to
21.46% in the 70 ≤ age group. The adjusted DID rates of
diabetes medicines were the lowest among patients in
the 18–29 age group (0.28 DIDs) and increased to
131.34 DIDs in the 70 ≤ age group (Fig. 3). This difference was statistically significant (p < 0.001).
We found a statistically significant difference (p <
0.001) in CVDs medicine dispensing rates between Syria’s different governorates. According to the number of
DDEDs in each governorate, the Damascus countryside
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Table 2 Outpatient dispensing rates of CVDs medicines according to the therapeutic subgroup (ATC2)
Therapeutic subgroup (ATC2)
Cardiovascular diseases medicine

DIDa

patients

n

%

n

%

Antithrombotic agents (B01)

90.54

15.31

9433

11.60

Lipid-modifying agents (C10)

83.64

14.15

8765

10.78

Renin-angiotensin system agents (C09)

64.48

10.91

8377

10.30

Beta-blocking agents (C07)

30.48

5.16

6543

8.05

Calcium-channel blockers (C08)

14.35

2.43

2031

2.48

Cardiac therapy (C01)

9.26

1.57

1438

1.77

Diuretics (C03)

8.12

1.37

1336

1.64

Antihypertensives (C02)

1.00

0.17

334

0.41

Peripheral vasodilators (C04)

0.18

0.03

230

0.28

Vasoprotectives (C05)

0.04

0.01

2441

3.00

Total

302.09

51.11

14,532b

17.84b

a
Outpatient medicines dispensing according to the therapeutic subgroup (ATC2) is expressed as the number of defined daily doses (DDDs) per 1000 people per
day (DID)
b
Some patients dispensed different CVDs medicines. To avoid counting these patients more than once, we considered the identical number for each patient while
calculating the total number and percentage of patients

(1655.03 DDED), Latakia (1203.21 DDEDs), and Tartous
(998.37 DDEDs) had the highest CVDs medicine dispensing rates, while Deer el-Zour (39.38 DDED), Idlib
(45.71 DDEDs), and Quneitra (120.69 DDEDs) had the
lowest CVDs medicine dispensing rates (Fig. 4).
In terms of diabetes medicine dispensing rates, the difference between Syria’s different governorates was statistically significant (p < 0.001). The Damascus countryside
(205.23 DDEDs), Latakia (147.75 DDEDs), and Tartous
(127.11 DDEDs) had the highest diabetes medicine dispensing rates, while Idlib (1.01 DEDDs), Deer el-Zour
(4.07 DDEDs) and Quneitra (15.61 DDEDs) had the

lowest diabetes medicine dispensing rates (Fig. 5). The
highest insulin dispensing rates were recorded in the
Damascus countryside (14.32 DDEDs), Latakia (6.85
DDEDs), and Al-Suwayda (6.74 DDEDs). The insurance
data did not record insulin dispensing in the governorates of Al-Hasakah, Idlib, Deer el-Zour, or Daraa
(Additional file 4).

Discussion
To the best of our knowledge, this is the first study to
report CVDs and diabetes medicine dispensing at the
population level in Syria using health insurance data

Table 3 Outpatient dispensing rates of diabetes medicines according to the pharmacological subgroup (ATC3) including insulin
(ATC5)
Therapeutic subgroup (ATC3)

DIDa

Patients

n

%

n

%

Insulin and analogues (A10A)

0.96

0.16

117

0.14

Blood glucose lowering drugs excluding insulins (A10B)

34.70

5.87

4413

5.43

Total

35.66

6.03

4466b

5.49b

Medicine (ATC5)

DIDa

Patients

n

%

n

%

Insulin (human) intermediate- or long-acting combined with fast-acting (A10AD01)

0.55

0.09

67

0.08

Insulin aspart (A10AD05)

0.18

0.03

25

0.03

Insulin (human) fast acting (A10AB01)

0.09

0.02

10

0.01

Insulin lispro (A10AD04)

0.08

0.01

12

0.01

Insulin glargine (A10AE04)

0.04

0.01

9

0.01

Insulin (human) intermediate acting (A10AC01)

0.02

0.004

4

0.005

Total

0.96

0.16

117b

0.14b

a

Dispensing rates of diabetes medicines including insulin are expressed as the number of defined daily doses per 1000 people per day (DID)
Some patients dispensed different diabetes medicines. To avoid counting these patients more than once, we considered the identical number for each patient
while calculating the total number and percentage of patients
b

Aljadeeah et al. BMC Health Services Research

(2021) 21:1088

Page 6 of 12

Fig. 1 Adjusted CVDs medicines dispensing rates (DID) according to the therapeutic subgroup (ATC2) by sex

from a large sample (81,314 beneficiaries) over a 12month period. This study contributes to our knowledge
regarding treatments for two common NCDs in Syria:
CVDs and diabetes. Our analysis yielded three key findings: 1) CVDs and diabetes medicine dispensing rates
were low during the study period and included very low
rates of insulin dispensing; 2) there were lower dispensing rates of CVDs and diabetes medicines among female
beneficiaries compared to male beneficiaries; and 3)
there were higher rates of CVDs and diabetes medicines
dispensed in governorates that were completely or
mostly controlled by the government and very low to no
dispensing of insulin in some governorates that were
partly controlled by the Syrian government.
The rates for dispensing cardiovascular system medicines (C) were the highest in comparison to the other
medicine groups. This can be explained by the high rate
of CVDs in Syria [38]. CVDs medicine dispensing rates
in our study were, however, low compared to many
other countries. A study from Australia reported higher
rates of dispensed CVDs medicines (566.00 DIDs) [39],
and a study from Serbia reported higher dispensing rates
for some antihypertensives (283 DIDs) compared to the
dispensing rates of antihypertensives in our study [40].

These differences in medicine use between countries
may be the result of differences in the age and sex distribution of the populations, differences in the prevalence
of high blood pressure and cholesterol, and variation in
clinical practices [41]. Other reasons for the low dispensing rates of CVDs medicines found in this study could
be associated with the ongoing conflict in Syria. Access
to medicines, including CVDs medicines, can be affected
by several barriers, including travel bans and checkpoints
during conflict [42].
The dispensing rate of diabetes medicines in Syria was
quite low compared to those in other countries. A study
that reported on the consumption of antidiabetic medicine in the 28 countries of the Organization for Economic Co-operation and Development (OECD) found
that the average rate of diabetes medicine consumption
was 68 DIDs, which is nearly double the rate found in
our study. Similarly, in neighbouring Turkey the consumption rate of diabetes medicine is 73 DIDs, which is
more than double the rate we found in our study [43].
Another study reported that the rate of diabetic medicine consumption in Iran in 2012 was also low in comparison to other countries (33.54 DIDs) [26]. However,
this rate may have increased in the years 2018–2019 to
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Fig. 2 Adjusted cardiovascular system medicines dispensing rates (DDD) among adults with health insurance in Syria by age groups

Fig. 3 Adjusted diabetes medicines dispensing rates (DID) according to the pharmacological subgroup by age groups
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Fig. 4 Adjusted CVDs medicines dispensing rates (DDED) among adults with health insurance in Syria by governorate [37]

exceed the rate of diabetes medicine consumption in our
study, as the authors of that report indicated an ongoing
increase in diabetes medicine rates with time in Iran.
The low dispensing rates of diabetic medicine that we
found could be related to a potentially high number of
undiagnosed diabetes in Syria. The WHO has reported
that four in five undiagnosed diabetic patients live in
LMICs [44]. One study has reported that diabetes was

well controlled in only 16.7% of type-2 diabetes patients
in Aleppo in 2011—before the start of the conflict [45].
Since there is an evidence on the low number of controlled diabetes cases it would be expected that there is
a low rate of diabetes medicines utilization. In addition,
the low dispensing rates of diabetes medicines may be
explained by factors related to the conflict situation in
Syria. A study conducted among a group of diabetes

Fig. 5 Adjusted diabetes medicines dispensing rates (DDED) among adults with health insurance in Syria by governorate [37]
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patients in main public hospitals in Damascus during
the Syrian crisis reported that 41.2% of the patients had
stopped their medicines for at least 1 month over the
course of 7 years of conflict, and 74.8% of these patients
attributed stopping their therapy to the unavailability of
medicines. Furthermore, approximately half of the patients had to change their medicines brand names because many pharmaceutical companies closed due to
the conflict. In addition, half of the diabetic patients
struggled to reach a healthcare center [46]. Moreover,
food insecurity in countries affected by conflict limits
the possibility of diabetes patients to adhere to recommended diets, which would present an obstacle to
maintaining treatment as diabetes medicines must be
taken with food [47].
Compared to the insulin dispensing rate in our study,
higher rates of insulin prescriptions in other counties
has been reported. For instance, a study from Albania
reported a 5.64 DIDs insulin outpatient prescription rate
[48], while Iran reported higher insulin consumption
rates in 2012 (5.73 DIDs) [26]. A study from Portugal reported an insulin dispensing rate of 15.1 DIDs in 2014.
In addition to the factors we have previously mentioned
to explain the low dispensing rates of diabetes medicine,
specific factors related to insulin could also explain the
low rates. The limited availability of insulin due to the
conflict in the country may be another factor. Approximately 60% of insulin-dependent Syrians are at risk due
to limited supplies [11, 25]. Furthermore, insulin requires cold-chain transportation and the maintenance of
temperatures between 2 °C and 8 °C. The storage of insulin by patients is an additional challenge as the lack of
refrigeration is common due to frequent energy cuts
[11]. In addition, our data may not include all of the insulin given to insulin-dependent diabetic patients, as
they could have received insulin through other channels
such as humanitarian organizations—the WHO is now
the main supplier of insulin in Syria [25]. Poor adherence to insulin caused by injection phobia among some
patients has been recorded in other studies [47]. This
can also further explain the very low rates of insulin dispensing in our study.
CVDs medicine dispensing rates were significantly
higher among males than females. Other studies have reported higher rates of hypertension among middle-aged
females (35 to 65 years) than males in Syria and other
countries of the Eastern Mediterranean region and
North Africa [49]. Moreover, women of Arab ethnicity
present with coronary artery disease 10 years earlier than
those from Europe or East Asia [50]. Obesity, a significant risk factor of CVDs, also has a higher prevalence
among females in Eastern Mediterranean region countries, including Syria, compared to males in these countries [38, 51, 52]. Cultural and religious norms, as well as
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circumstances related to the conflict and lack of security,
restrict women from sports and limit physical activity.
These factors may also contribute to the CVDs burden
among women in Syria and the region [50]. The low dispensing rates of CVDs medicines among females in our
study contrasts with other studies that have reported
high rates of CVDs in females in Syria. This suggests
that CVDs were undertreated among females in our
study population. Despite being the leading cause of
death among women globally, CVDs in women are still
understudied, underdiagnosed, and undertreated [53].
There is a common misperception that CVDs affect men
more than women, and this may contribute to the suboptimal treatment of CVDs among women [28]. Similar
to CVDs, the dispensing rates of diabetes medicines, including insulin dispensing rates, were significantly higher
among males than females; however, the WHO has reported a higher prevalence of diabetes among females in
Syria than males [25]. This result indicates the undertreatment of diabetes among females in our study. Other
studies have reported poorer control of type-2 diabetes
among women than men [54–56]. Furthermore, the conflict situation in Syria may have contributed to women’s
vulnerability in comparison to men. This crisis has restricted women’s movement more than men and limited
their access to healthcare, including diabetic care [11,
57]. Unsurprisingly, the dispensing rates of CVDs and
diabetes medicines increased with increasing age, which
is due to the increasing prevalence of CVDs and diabetes
with increasing age [58, 59].
There was a significant difference in the dispensing
rates of CVDs and diabetes medicines between the
different governorates in Syria. The Damascus countryside, Latakia, and Tartous had the highest dispensing rates for CVDs and diabetes medicines, while
Idlib, Deer el-Zour, and Quneitra had the lowest
rates. The major areas of the three governorates with
the highest CVDs and diabetes medicines dispensing
rates (Damascus countryside, Latakia, and Tartous)
were under the Syrian government’s control. However,
while the major areas of Deer el-Zour and Idlib were
out of the Syrian government’s control, they were affected by the armed conflict during the study period
[60]. This regional variation may be related to the
conflict situation that has rendered services damaged
or unavailable. There is an uneven distribution of
healthcare services, including medicines, across geographical regions [61, 62]. Through internal displacement, the conflict has also contributed to regional
variation in Syrian healthcare services. The disruption
of healthcare in some parts of Syria has forced patients with chronic diseases, especially older individuals, to flee their homes to other parts of the country
to access better healthcare [35]. Our data did not
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record insulin dispensing in Al-Hasakah, Idlib, Deer
el-Zour, and Daraa. Being a cold chain product, delivery of insulin in these regions may have been extremely challenging. The distribution of essential
medicines, including insulin even when it was available, can be complex due to geographical and political barriers as many parts of the country, especially
those remote from the regime hubs, are controlled by
opposing forces to the Syrian government [11].
Strengths and limitations

The study’s limitations principally arose from the data
that was used, as it did not provide the diagnoses underlying the prescribed medicines. The generalizability is
also limited as our data only included people with government health insurance. The majority of our study
population were employed by the Syrian government.
Government employees in Syria belong usually to the
country’s middle-income class [63]. The study did not
include people living in areas of Syria that were out of
government control. In particular, the number of insured people in Deer el-Zour and Idlib was significantly
lower than other governorates because large areas of
these regions were beyond the Syrian government’s control. Further studies are necessary to reach those regions.
Our data did not necessarily include all the diabetes
medicines used by diabetic patients because some might
receive these medicines, especially insulin, through other
sources such as humanitarian organizations. Despite
these limitations, our study represents an essential step
towards understanding medicine use for NCDs such as
CVDs and diabetes in a country plagued by an ongoing
conflict since 2011. Our research also provides a picture
of CVD and diabetes management in a large sample that
is diverse in terms of age and sex and included data on
medicine use in 13 out of 14 Syrian governorates. Finally, reporting medicine dispensing rates and patterns
using ATC/DDD methodology enables the comparison
of medicine dispensing at the international level [64].

Conclusions
This study presents the first estimates of CVDs and diabetes medicines dispensing rates and patterns at population level in Syria using health insurance data from a
large sample (81,314 beneficiaries) over 12 months. Our
study demonstrated significant difference in CVDs and
diabetes medicines dispensing rates between male and
female beneficiaries. This study also showed significant
regional variation in CVDs and diabetes medicines dispensing with low CVDs and diabetes medicines dispensing rates and very low to no dispensing of insulin in
some governorates that the Syrian government partly
controlled. Additional efforts are needed to raise awareness about the prevention and management of CVDs
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and diabetes, especially among females in Syria including
cultural issues that might influence access to healthcare
services. In addition, the growing importance of NCDs
during humanitarian crises should be recognized by all
healthcare providers. Humanitarian healthcare workers
should be trained to handle CVDs and diabetes emergencies. There is a crucial need to address the political
and geographical challenges caused by the conflict in
Syria, limiting access to CVDs and diabetes medicines in
some regions in Syria. It is the responsibility of the Syrian government and the other different actors across the
country to ensure continuous access to healthcare services, including essential medicines, to the population in
the different regions of Syria. We encourage further research that would address CVDs, and diabetes medicines
use in the areas beyond the control of the Syrian government and among the groups of the population that are
not covered by the government health insurance. Future
research should give more attention to improving the
prevention and management of NCDs during humanitarian crises.
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