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Abstract

Aim: This study analyzes blood group distribution among
Syrian and local blood donors in Tiirkiye, focusing on ABO
and Rh types to understand donation patterns and stock
management.

Materials and Methods: A retrospective study included
77,588 Syrian and 4,358,976 local donors who donated to
the Turkish Red Crescent from 2019 to 2021. Donor data
were analyzed by age, gender, education, and blood type
using statistical tests in OpenEpi.

Results: Syrians made up 1.75% of donors, peaking in
Kilis (16.16%) and lowest in Hatay (0.77%). They were
mostly male (84.8%) and younger (mean age 31.5 years).
Blood type O and B were more common, while A was less
frequent. Rh (+) prevalence was higher.

Conclusion: Syrian donors’ distinct blood group
distribution affects stock management. Higher O and B
type frequencies and demographic differences require
tailored recruitment and inventory strategies. Regional
variations highlight the need for targeted collection efforts
to ensure a stable, compatible blood supply.

Keywords: ABO and Rh blood groups; Blood stock
management; Turkish blood donors; Syrian blood donors.
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Introduction

The civil war that began in the Syrian Arab Republic in 2011 resulted in the displacement of
a significant portion of the civilian population. Since that time, an increasing number of Syrian
Arab Republic citizens have sought international protection in Tiirkiye. Our country has
extended "temporary protection” to these Syrian refugees. As of September 2024, the
Directorate of Migration Management reports that the number of Syrians who have migrated to
Tiirkiye stands at 3,095,039%, which represents approximately 3.6% of Tiirkiye's total
population?.

Numerous blood group systems have been defined by the International Society of Blood
Transfusion®. Among these, the ABO and Rh blood group systems have garnered particular
attention due to their immunogenicity in blood transfusions. Consequently, these blood groups
are routinely examined during transfusion practices*. The distribution of ABO and Rh blood
groups varies by region and ethnicity. For instance, a study in the United States revealed that
the prevalence of the O blood type was 39.7% among Asian donors and 56.5% among Hispanic
donors, while RhD-negative donors accounted for 1.7% of Asian donors and 7.2% of Hispanic
donors®. Similarly, regional and ethnic variations in ABO and Rh blood type distributions have
been reported in populous countries like China and India®’.

This study investigated the distribution of ABO and Rh blood types among Syrians who
donated blood to the Turkish Red Crescent (TRC) in four provinces of Tiirkiye where the Syrian
population constitutes over 20% of the local population [Kilis (73.70%), Hatay (25.97%),
Gaziantep (21.72%), Sanlurfa (20.07%)]. Understanding the distribution of Syrian donors and
comparing it with the local population's blood type distribution can aid in developing rational,
evidence-based strategies for blood collection and donor management.

Materials and Methods

The TRC meets approximately 90-91% of the country's need for blood and blood
components. The criteria for donating blood to TRC include being aged between 18 and 70
years, weighing over 50 kg, being in good health, having a hemoglobin value of no less than
12.5 g/dL for female donors and 13.5 g/dL for male donors, maintaining a normal heart rate
(50-100 beats per minute), and having normal blood pressure (systolic blood pressure: 90-180
mmHg, diastolic blood pressure: 60-100 mmHg)®.

All donors fill out the written informed consent and inquiry forms prior to donating blood.
In this context, Syrian blood donors with a residential address, who are issued a temporary
identification number by the Republic of Tiirkiye and can communicate with the blood
collection doctors, complete the forms created in Arabic and Turkish.

This retrospective cross-sectional study was conducted with 77,588 Syrian blood donors
who donated blood to the TRC during the three-year study period from January 2019 to
December 2021. The control group consisted of 4,358,976 non-Syrian regular and voluntary
blood donors who donated blood to the TRC in the same period. The study protocol was
approved by the TRC Research Ethics Committee (Approval No: 01/2022; Approval Date:
25/07/2022). To avoid any deviation in blood group distribution, only one donation from each
donor was considered in the study.

Additionally, two study groups were formed: donors aged 18-34 and donors aged >35, based
on the study's® results preceding this study, with a view to obtaining a balanced distribution in
terms of age groups. Preliminary analyses determined that the rates of Syrian donors who were
illiterate and graduates of elementary and middle school were significantly higher than those of
the control group, whereas the rates of Syrian donors who were graduates of high school and
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had higher educational levels were significantly lower. For this reason, the sample was further
divided into two groups: donors with <8 years of education (illiterate donors, graduates of
elementary and middle school) and donors with >9 years of education (graduates of high school,
and donors who had an associate, undergraduate, graduate, or doctorate degree).

The data of the donors were obtained from the TRC database. In the immunohematology
laboratories, blood groups were determined using two methods performed in parallel. These
methods included the gel centrifuge method, which was performed using Grifols kits (Grifols,
Spain) in the Grifols device (Grifols-Erytra, Spain), and the microplate method, which was
performed using Diagast kits (Beckman Coulter, France) in the Beckman Coulter PK 7400
device (Beckman Coulter, Japan).

Statistical Analyses

Categorical variables were expressed as frequency and percentage values within 95%
confidence intervals. The annual distribution of categorical variables was assessed using the
extended Mantel-Haenszel Chi-Square linear trend test. The probability of being a blood donor
based on different predictor variables was estimated using the Odds Ratio with 95% confidence
intervals, while the significant relationship between groups was evaluated using Chi-square
tests (corrected Yates and Mantel-Haenszel). All statistical analyses were performed using
OpenEpi: Open-Source Epidemiologic Statistics for Public Health version 3.01 software, and
two-sided probability (p) values of <0.05 were considered statistically significant.

Results

The mean age (mean + SD) of Syrian blood donors was 31.5 + 9.4 years, while the mean age
of blood donors in the control group was 34.8 &+ 9.3 years. The percentages of male and female
donors among Syrian blood donors were 84.8% and 15.2%, respectively, compared to 83.2%
and 16.8% in the control group.

During the three-year study period, the rate of Syrians among all blood donors was 1.75%.
In the four provinces where the ratio of the Syrian population to the local population exceeds
20%, the rate of Syrian blood donors among all blood donors was 16.16% in Kilis, 6.64% in
Gaziantep, 4.97% in Sanhurfa, and 0.77% in Hatay. The annual rate of Syrian blood donors
increased statistically significantly, both overall and on a provincial basis (see Table 1).

The rate of male donors among Syrian blood donors was significantly higher than that of
male donors in the control group. Additionally, the rates of donors with < 8 years of education
and those aged 18-34 were significantly higher than those in the control group. This data did
not differ by province, except for the rate of blood donors aged 18-34 in Kilis, which was
significantly lower than that of the control group (see Table 2).

The distribution of blood donors by ABO and Rh blood types is illustrated in Figure 1, Figure
2, and Table 3. The frequencies of donors with O and B blood types were significantly higher
among Syrian blood donors compared to the control group, with odds ratios of 1.19 (1.17-1.20),
p<0.001 for type O and 1.31 (1.29-1.34), p<0.001 for type B. Conversely, the frequency of
donors with blood type A was significantly lower among Syrian blood donors, with an odds
ratio of 0.70 (0.69-0.71), p<0.001. Additionally, the frequency of donors with blood type AB
was significantly higher among Syrian blood donors compared to the control group, with an
odds ratio of 1.03 (1.01-1.06), p<0.05; however, AB blood type remained the least common in
both groups. Furthermore, the frequency of blood donors with Rh (+) blood type was
significantly higher among Syrian blood donors than in the control group, with an odds ratio of
1.34 (1.31-1.38), p<0.001.
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From the perspective of blood stock management, the frequencies of donors with O Rh (+),
B Rh (+), and AB Rh (+) blood types were significantly higher among Syrian blood donors
compared to the control group. Conversely, the frequencies of donors with A Rh (+), ARh (-),
AB Rh (-), and O Rh (-) blood types were significantly lower in Syrian blood donors. On a
provincial basis, in Gaziantep, the rate of Syrian blood donors with A Rh (+) blood type was
significantly lower, while the rates of Syrian blood donors with AB Rh (+) and AB Rh (-) blood
types were significantly higher compared to the control group. In Sanlurfa, however, the rate
of Syrian blood donors with AB Rh (+) blood type was significantly lower, whereas the rate of
Syrian blood donors with O Rh (+) blood type was significantly higher compared to the control
group (see Table 4).

According to Table 4, the results of the comparisons between overall Syrian blood donors
across Tiirkiye and the control group, as well as between Syrian blood donors in Kilis, Hatay,
Gaziantep, and Sanlwrfa provinces and the control group, did not overlap significantly.
Therefore, data from the four provinces with the highest local and Syrian populations in
Tiirkiye, where the ratio of Syrians to the local population is less than 10% (Ankara, Bursa,
Istanbul, and izmir), were analyzed (see Table 5). The results of this analysis were broadly
consistent with the average values in Tiirkiye.

Discussion

This study evaluated the distribution of Syrians donating blood to the TRC by year, gender,
age, educational level, and ABO & Rh blood groups, comparing them with local voluntary
blood donors from the same period. Research from around the world indicates that participation
rates in blood donation are generally lower among minority and immigrant groups®®. For
instance, in the United Kingdom, the rate of blood donors is 22.1 per 1,000 Caucasian Britons,
compared to 1.84 per 1,000 African Britons and 1.59 per 1,000 Bangladeshi BritonsZ.
Similarly, in the United States, the donor rate is reported as 11 per 1,000 Caucasian Americans,
6 per 1,000 African Americans, and 3 per 1,000 Hispanics!!. Another study in the U.S. found
that African-Americans are about 0.8% likely to be donors, while those of Asian, Hispanic, or
other ethnic origins have about a 0.9% likelihood*2. In comparison, this study found that Syrian
blood donors constituted 1.75% of all donors, a higher rate than those reported in other studies.

In Australia, it was found that 17.2% of African refugees and immigrants had donated blood
at least once in their lifetime, and 2.4% had donated blood in Australia'®. A 2010 study in the
U.S. reported that although African Americans make up 12.6% of the population, only 4.9%
had donated blood before'®. Conversely, a study in Germany indicated that 11.4% of
immigrants donate blood™. In the present study, 2.06% of Syrians donated blood to TRC,
despite making up 4.4% of the population of Tiirkiye. Among the four provinces with a Syrian-
to-local population ratio exceeding 20%, the percentage of Syrian blood donors was highest in
Kilis (16.16%), followed by Gaziantep (6.64%), Sanlurfa (4.97%), and Hatay (0.77%).
Notably, the annual rate of Syrian blood donors increased significantly both overall and on a
provincial basis, suggesting that we may expect a higher rate of Syrian blood donors in the
future.

A U.S. study?*?, found that African-American and Hispanic minority donors were more likely
to be women, while Asian minority donors were more likely to be men. The study also noted
that the male-to-female ratio of donors born in Mexico and Latin American countries was
similar to U.S.-born donors, but slightly higher for those born in other foreign countries. In this
study, the number of male donors was significantly higher than female donors among both
Syrians and the control group.

11



Rize Medical Journal

Similar to this study, an Australian study®®, found that the ratio of male to female donors was
higher among both immigrants and the local population. A study conducted in Saudi Arabia
also reported a higher ratio of male to female donors'®. Furthermore, this study found that the
rate of female Syrian blood donors was significantly lower than that of the control group (15.2%
vs. 16.8%). This could be due to factors like anemia, pregnancy, breastfeeding, or childbirth,
as well as cultural differences.

In this study, those younger than 35 years of age donated blood at a higher rate than those
aged 35 and older in both groups. Additionally, the donation rate for those younger than 35 was
significantly higher among Syrian donors compared to the control group. Similarly, a U.S. study
found that minority and non-U.S.-born donors tend to be younger than Caucasian and U.S.-born
donors?2,

Studies have also explored the link between educational level and blood donation. In an
Australian study, 48% of donors were high school graduates or had higher degrees, while only
26.5% of sub-Saharan African immigrant donors fell into this category®. A U.S. study found
that 40% to 45% of African-American and Hispanic donors had a high school diploma or lower
degrees, with their educational levels being lower compared to Caucasian and Asian donors,
who had comparable educational levels?. In this study, Syrian donors with > 9 years of
education had a higher donation rate compared to those with < 8 years of education (56.5% vs.
68.5%), similar to the control group. However, contrary to other studies, Syrian donors with >
9 years of education had a significantly lower donation rate compared to the control group.

The most common blood type among Syrian donors and in the control group was O and A,
respectively, with A following O in the Syrian group and O following A in the control group.
B and AB blood types followed in both groups. The rate of B blood type among Syrian donors
was higher than in the control group. Interestingly, comparisons between Syrian blood donors
across Tirkiye and those in Kilis, Hatay, Gaziantep, and Sanliurfa provinces showed
differences. For example, in Kilis and Hatay, the rate of blood type A was higher than O among
Syrian donors, similar to the control groups. Most studies show that blood type O is the most
common among Arabs, consistent with Syrian donors across Tiirkiye. A meta-analysis of 32
publications from Saudi Arabia confirmed that blood type O is dominant’. The discrepancy in
blood type distribution in Kilis and Hatay may be due to smaller sample sizes and the fact that
only healthy individuals aged 18-65 can donate blood.

An interesting finding was that in Sanliurfa, donors with blood type O were more common
than those with blood type A (35.24% vs. 34.98%), similar to the general Arab population. This
discrepancy may be due to the presence of Arab and Kurdish populations in eastern and
southeastern Tiirkiye'®, including Sanlurfa. Studies show that blood type O is dominant among
Kurds as well as Arabs®?, Moreover, more than 20% of both Arabs and Kurds have blood
type B12°, The high percentage of B blood type donors in Sanliurfa (20.36% among Syrians
and 16.29% in the control group) might be attributed to this dominance among Kurds and
Arabs.

From a blood stock management perspective, the frequencies of donors with O Rh (+), B Rh
(+), and AB Rh (+) blood types were significantly higher, while those with A Rh (+), A Rh (-),
AB Rh (), and O Rh (-) were significantly lower among Syrian donors compared to the control
group. Interestingly, the results varied between overall Syrian donors and those in Kilis, Hatay,
Gaziantep, and Sanliurfa. For instance, in Gaziantep, the rate of AB Rh (-) donors was higher
than in the control group, whereas in Sanlurfa, the rate of AB Rh (+) donors was lower
compared to the control group. In Kilis and Hatay, Syrian donors’ blood types were consistent
with those of the control groups. These findings can aid in blood stock management in Sanliurfa
and Gaziantep.
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Strengths & Limitations

The major strengths of this study include its large sample size and multicenter design.
Additionally, since the study population consisted of donors to TRC, which meets
approximately 90-91% of Tirkiye's blood needs, the representativeness of the study is
enhanced. However, the fact that the study only included healthy TRC donors aged 18-65 may
limit representativeness and be considered a limitation.

Conclusion

Our study has shown that Syrian blood donors in Tiirkiye have a distinct blood group
distribution compared to the local population. These differences have significant implications
for blood stock management and transfusion services, necessitating strategic planning.
Specifically, the higher prevalence of O and B blood types among Syrian donors requires
adjustments in blood stock management to accommodate this distribution. Additionally, the
demographic characteristics and education levels of Syrian donors also affect donation rates,
emphasizing the need to consider these factors when planning donation campaigns.

Recently, there has been an increase in the voluntary return of Syrians to their home country.
According to statements from Interior Minister Ali Yerlikaya, as of December 9, 2024, 81,576
Syrians have returned voluntarily, safely, and with dignity?. This trend may lead to a decrease
in the number of Syrian blood donors in Tiirkiye, impacting blood stock management.
Therefore, blood donation strategies must be continuously updated and adapted to account for
dynamic population movements. Additionally, efforts to increase local donor participation are
crucial for ensuring the sustainability of blood stocks.
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Figure 1. Distribution of Syrian blood donors and donors in the control group by ABO blood types
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Figure 2. Distribution of Syrian blood donors and donors in the control group by Rh blood types
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Table 1. Distribution of overall and province-based Syrian blood donors by year. (Cl: Confidence Interval; S: Syrian; C: Control)

% (95% | Kilis (S) | Kilis % (95% | Hatay (S) Hatay % (95% . . ® o Sanhurfa (C) | % (95%
Years Total (S)n | Total (C) n c) n (©)n c) n () n c) Gaziantep (S) n | Gaziantep (C) n % (95% CI) | Sanhurfa (S) n n c)
1.20 16.47 0.49 3.75
2019 15079 1238925 (1.18- 745 3779 (15.42- 130 26157 (0.42- 1346 36087 3.59 (3.41-3.79) 824 21160 (3.51-
1.22) 17.58) 0.59) 4.01)
1.30 12.97 0.72 4.95
2020 15521 1175480 (1.28- 386 2590 (11.81- 204 28203 (0.63- 2381 36973 6.05 (5.82-6.29) 1327 25487 (4.69-
1.32) 14.23) 0.82) 5.22)
2.36 18.23 0.98 5.70
2021 46988 1944571 (2.34- 717 3216 (17.05- 417 42243 (0.89- 6086 64949 8.57 (8.36-8.77) 2154 35605 (5.48-
2.38) 19.47) 1.08) 5.94)
6734.57* 3.93* 50.65* 1007.24* 110.48*
Statistical
values p <0.001 p <0.05 p <0.001 p <0.001 p <0.001
* It refers to the values of the "Extended Mantel-Haenszel chi-square for linear trend"
Table 2. Rates of Syrian blood donors by demographic characteristics. (OR: Odds ratio; Cl: Confidence Interval; S: Syrian; C: Control)
. Total OR Kilis | Kilis OR Hatay | Hatay | OR . . OR OR
Demographic Total (C) Gaziantep | Gaziantep Sanhurfa | Sanhurfa
(S)n (95% p (S)n | (C)n | (95% p (S)n (C)n | (95% p (95% p (95% p
parameters (%) n (%) 1 (%) (%) 1 (%) (%) c) (S) n (%) (C) n (%) I (S)n (%) | (C)n (%) I
Male | 85797 | 3628494 1, |, 1603 | 7803 | 4 685 | 86537 1 5 8950 (91.2) 13777 2.12 4092 (95.1) ok 1.85
(84.8) | (83.2) (86.7) | (81.4) (91.2) | (89.6) (82.4) (91.0)
Gender (1.101- | <0.001 (1.24- | <0.001 (0.94- | 0.14 (1.98- | <0.001 (1.61- | <0.001
Female | L1791 | 730482 | %' 6, 245 | 1782 | ' 5 66 | 10066 | 3 55 863 24232 2.27) 213 7371 (90) | 211)
(15.2) | (16.8) ' (13.3) | (18.6) | ™ (8.8) | (10.4) | © (8.8) (17.6) ' (4.9) : '
18-34 | 02458 | 2320662 | ) oo 943 1| B39 | 04 608 | O7885 |, g3 6203(632) | 4L | 458 2581 (60.0) | 47364 | 109
(67.6) | (53.2) (51.0) | (59.9) (81.0) | (59.9) (56.8) (57.6)
Years (1.806- | <0.001 (0.68- | <0.001 (2.36- | <0.001 (1.23- | <0.001 (1.03- | <0.05
S35 | 25130 | 2038314 | 5 aey 905 | 3846 | 57y 143 | 38718 | g 3610 (36.8) 59598 1.34) 1724 (40.0) 34888 117)
= (32.4) | (46.8) ) (49.0) | 40.0) | (19.0) | 40.1) | © : (43.2) ) ’ (42.4) )
33763 | 1375215 1343 | 3310 250 | 31563 57493 41162
Education |~ | @35) | (3L5) | 1672 (72.7) | (345) | 388 333) | 327) | 103 7 (83) | a17) | 354 SL(AL | (500) | 273
(years) Lo | 43825 | 2083761 (115;1;3)- <0001 1 505 | 6275 (j"zsg)' <0001 | 551 | 65040 (ffg)‘ 0.72 2616(267) | 80516 (33 'g’g)' <0001 1114 (259)| 41090 (225’15) <0.001
= (56.5) | (68.5) ' (27.3) | (655) | (66.7) | (67.3) | : (58.3) ' : (50.0) :
The significant relationship (p value) between groups was evaluated using Chi-square tests (corrected Yates and Mantel-Haenszel).
Table 3. Distribution of overall Syrian blood donors and the blood donors in the control group by ABO&Rh blood types. (S: Syrian; C: Control)
Blood Total (S) Total (C) Kilis (S) Kilis (C) Hatay (S) Hatay (C) Gaziantep (S) Gaziantep (C) Sanhurfa (S) Sanlhurfa (C)
Groups n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
A 26171 (33.7) 1829451 (41.9) 688 (37.2) 3558 (37.1) 306 (40.8) 38097 (39.4) 3490 (35.57) 51582 (37.4) 1461 (33.9) 28774 (34.9)
B 15800 (20.4) 710109 (16.3) 370 (20.0) 1973 (20.6) 118 (15.7) 16868 (17.5) 1920 (19.57) 26290 (19.1) 957 (22.2) 18079 (21.9)
AB 6016 (7.8) 327961 (7.5) 150 (8.1) 791 (8.3) 55 (7.3) 7060 (7.3) 832 (8.48) 10273 (7.5) 265 (6.2) 6412 (7.8)
o} 29601 (38.2) 1491455 (34.2) 640 (34.6) 3263 (34.0) 272 (36.2) 34578 (35.8) 3571 (36.39) 49864 (36.1) 1622 (37.7) 28987 (35.2)
Rh (+) 70259 (90.6) 3823793 (87.7) 1637 (88.6) 8543 (89.1) 678 (90.3) 86367 (89.4) 8764 (89.31) 123209 (89.3) 3898 (90.6) 74136 (90.1)
Rh (-) 7329 (9.5) 535183 (12.3) 211 (11.4) 1042 (10.9) 73 (9.7) 10236 (10.6) 1049 (10.69) 14800 (10.7) 407 (9.5) 8116 (9.9)
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Table 4. Distribution of Syrian blood donors and the blood donors in the control group by ABO&Rh blood types in the provinces where the ratios of Syrians to the local population are the
highest. (OR: Odds ratio; Cl: Confidence Interval; S: Syrian; C: Control)

OR Kilis - OR Hatay | Hatay OR n n OR OR
e, o [ [ & ] [ [ [ S ] 5 e o | | oes | e [ | s [mms [ S5
c) (%) cl) @) | () | ¢ cl) cl)

ARh + 2363L | 1612267 |, o 606 | 3186 | g 273 | 34225 | oy 3121 46196 (335) | 093 1335310) | 2291 | g8

(30.5) (37.0) (328) | (33.2) (36.4) | (35.4) (31.8) (31.6)

(0.74- | <0.001 (©0.89- | 0.70 0.89- | 059 (0.89- | <0.001 (0.92- | 0.46

non 53857 | 2746708 | 70 a2 | 6399 | 7 478 | 62378 | {50 6692 — w0600 | 559 | Ton
ARh+ (69.5) (63.0) : 672 | 668 | b ©36) | ©46) | - (68.2) : : : (68.4) :

2540 217184 82 372 33 | 3872 360 5386 126 2823
ARN (69 () (822 oo L@ 1 69 | o2 ol @a | wy | bG8 (3.9) (8'33- 0.48 (2.9) (34) (ggg 0.08
non 75048 | auatioz | Gl | < 1766 | 9213 | yapy || 78 |92l | Yeo | 9444 wezs | Yo | * 4179 79| Q8| O
ARh - (96.7) (95.0) : ©.6) | @61 | b ©5.6) | 960) | - (96.2) (96.1) : (97.1) (96.6) :

14329 625056 327 | 1772 102 | 15155 1717 23521 864 16341
=R (18.5) (14.3) (igg <000y LGN | (185) é’gg’ oz |036) | (157) (823 011 L (75) (17.0) 01;’83 oon |_(20) (19.9) (é'gi_ 076
non 63259 | ar3s020 | Yoo | < w21 | 7813 | yoo | %% [Teae JTetass | Qo | > 8096 1488 | go5 | 3441 6ot | oo |
BRh+ (815) (85.7) : 83 | 815 | b ©6.4) | @3 | v (82.5) (83.0) : (79.9) (80.1) :
o Rh (7 P p— 23 201 | Lo 6 | 1713 | ;o 203 2769 03 93 7B | o

(1.9) 092 | 027 23 1 @D | g5y o5z | 2L | A8 b o7, | g (21 (20) (0.90- | 067 (2.2) 2L s | 083
non 61ty | 4273928 | Qoo | 1605 | 9384 | e || 735 | oas90 | yei | 9610 w20 | Qg | ° 4212 80514 | Tomy |
B Rh- (98.1) (98.0) : 0. | ©r9 |t ©7.9) | @82 | * (97.9) (98.0) : (97.8) (97.9) :
ABRRT ?;1'%; 2?256;9 (1'8?1- <0.001 (17% 8?3?) (oléos- 0.99 (g'%) ?S%? o1 703 0.77 (77?53) ?é%% (iég- <0.001 (?g) ?772? (ggg <0.001
non 72181 | 4072897 | ‘oo | < 1724 [ 890 | Yl [0 [T 700 [o020s | T | 9080 128858 | Qo | 4066 76476 | Yooy |
AB Rh + (93.0) (93.4) : @7 | @n |t ©32) | (@35 | * (92.5) (93.4) : (94.4) (93.0) :
AB R - 009 | 41382 (1.0) | 0.83 16 % | oes f| 21 oes %9 122 122 26 636 | 0789

(08) ©076- | <0001 O 1 QO 1 56 | ggo |0 | O8) |56 | g4y L0 (08) @o1- | <005 —08) 08 | g54 | 021
non 76079 | 4airsed | oo | < tas2 | oams | Y50 |00 [T 747 [esest | P | 9714 136887 | 'y : 4279 BIGL6 | 1rg) |
AB Rh - (99.2) (99.0) : ©.1) | @0 |t ©95) | @92 | (99.0) (99.2) : (99.4) (99.2) :

26892 | 1299891 570 | 2890 252 | 30679 3103 44341 1460 26068
Olrln= (34.7) (29.8) (1'3‘2‘_ o001 |L308) | (302) é‘?f o5 |336) | (318) (égg 029 | (325) (32.1) (3'82_ a0 L (339) (3L.7) 11'012_ 005
non 50696 | 3059085 | oo | < 1278 | 6695 | pyp || 499 [es024 | T | 6620 93668 ey | 2845 so18 | 17 | <
ORh+ (65.3) (70.2) : ©.2) | 98 |t ©6.4) | (68.2) | - (67.5) (67.9) : (66.1) (68.3) :
oRh. 2709 191564 | o 70 33 | oo 20 | 389 | 378 5523 096 162 2019 | | oo

() @4) 1 076 | <0001 —E8 1 B9 | g7 |ogg L&D | GO | 4 g0 ) (4.0 (0.87- | 046 e, G5 | 001 | 046
non g1 | aweraz | O | < 778 | s212 | Yy |09 [T el [earoa | Y | 9435 2ass | Yoo | ° 4143 79333 | T | >
ORh- (96.5) (95.6) : 92 | @0 | b ©73) | @60 | - (96.) (96.0) : (96.2) (96.5) :

“non-...” groups were considered as the reference group. The significant relationship (p value) between groups was evaluated using Chi-square tests (corrected Yates and Mantel-Haenszel).
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Table 5. Distribution of Syrian blood donors and the blood donors in the control group by ABO&Rh blood types in the provinces with the highest Syrian and local population. (OR: Odds
ratio; Cl: Confidence Interval; S: Syrian; C: Control)

OR Ankara | Ankara | OR Bursa | Bursa OR 5 5 OR izmir | izmir OR
Blood Total (S) Total (C) n (95% b S)n ) n (95% 0 S)n ©)n (95% b Istanbul | Istanbul (95% D S)n ©)n (95% P
Groups n (%) (%) (S)n (%) | (C)n (%)
Ch (%) (%) 8])) (%) (%) Ch o])) (%) (%) 8]))
ARh + 23631 (30.5) | 1612267 (37.0) | 0.75 1207 1 112840 4 ) 546 | 54601 | a9 9631 | 292594 1 7 196 11 94952 f o7
15 | @72 (36.2) | (38.9) @Le) | @16 ©55) | (37.5)
non (074- 1 <0.001 5190 | 189414 | 080 | <0001 Zgei [ gsgas | O8L | <005 ["oogs6 [ aseaos | 076 | <0001 [7575 [ 1508 | (0:48- | <0001
P 53957 (69.5) | 2746709 (63.0) | 0.76) ooe | Gon | 09 @8 | ey | °9 con | (oon | 079 i | Gasr | 080
2540 128 | 15239 59 | 7726 988 42855 20 | 12399
ARh- o A1 60) | 065 29) 6o | 057 6o | 65 | 070 32) 65 | 0% @) | @ | 02
©0.62- | <0.001 (0.48- | <0.001 (©0.54- | <0.05 (0.55- | <0.001 ©0.33- | <0.001
non EERT) || AR e || T 4269 | 287015 | (e 1448 | 132690 | {077 20499 | 736137 | g0 749 | 240835 | 0’51
ARh- : ol ©97.0) | @0 | % ©6.0) | (045 | * 9.8) | (945 | ©@7.4) | @1 | %
BRh+ 14329 (185 | 625056 (14.3) | 1.35 861 [ 44740 1) 4 223 [ 18109 1, ;0 Sr7l ) 104293 11 4 136 | 37072 1 4 o5
196 | @48 w8 | @29 189) | (134 arn | 146
(.32- | <0.001 (.20- | <0.001 02- | <0.05 (L44- | <0.001 04 | <0.05
non @ e |lsEmEn | e | 3536 | 257514 | G50 | 1284 | 122307 | ' ge) : 24716 | 674699 | gy | 633 | 216162 | gy, :
B Rh + : s ©.4) | @52 | - ©.2) | @70 | - ey | @66 | ©.23) | @4 | "
1471 97 6067 28 | 2764 536 15662 13 | 4974
BRh- 9 85053 20) | 097 29) co | 110 ws) | o | 0% ws) eo | 0% wn | o | 0%
©.92- | 027 ©.90- | 035 ©065 | 075 ©081- | <0.05 (©0.49- | 0.60
non e e 4300 | 296187 | &', 1479 | 137652 | '3 20951 | 763330 | {05, 756 | 248260 | 4o
B Rh- : O+ ©7.8) | ©80) | ©8.1) | (980) | - 982 | (@0 [ ©83) | (98.0) |
5407 281 | 21250 101 | 9228 2221 | 49785 41 | 17568
ABRh + o 286579 (6.6) | 1.06 64) o) | 0% 61 | 6o | 22 73) 64y | 1144 63 | ©9 | 0T
(1.04- | <0.001 ©0.80- | 0.09 084 | 084 (1.09- | <0.001 ©055- | 0.08
non | p—— 4116 | 281004 | %) 1406 | 131188 | ) e 28266 | 729207 | 3 728 [ 235666 | 3 op
AB Rh + : AL ©36) | (@30 | - ©33) | (934) | © @7 | @6 | @7 | @y [ *
609 27 3107 15 | 1512 249 7992 9 2469
ABRh - 08 432(10) | 083 06) wo | 0% @ | @y | 02 08) wo | 0% @ | @o | 220
©0.76- | <0.001 0.41- | <0.05 ©056- | 0.76 ©.71- | <0.001 ©0.62- | 056
non | — T 4370 | 200147 | Qg 1492 | 138904 | &' 30238 | 772000 | (oos 760 | 250765 | 5
AB Rh - : 0] ° ©9.4) | 9.0 |~ ©9.0) | (989) | 9.2 | .0 [ ©88) | (92.0) |
ORh+ 26802 (34.7) | 1299801 (29.8) | 1.24 1639 1 86115 | ) 4g 492 | 39706 -, o 10056 1 227990 | -, ;g 829 | 73193 4 4 gy
@73) | (285) (32.6) | (283) @30) | (29.3) “28) | (289
(.22- | <0.001 (1.39- | <0.001 (L.10- | <0.001 (L15- | <0.001 (159- | <0.001
non () || S e || L 2158 | 216139 | o) 1015 [ 100710 | 5y 2031 | 551002 | 5 440 | 180041 | 7
ORh+ : 2) |t 67 | @15 | - 6.4 | a1n | - 6700 | o7 |* 672 | @1y |~
2700 157 | 1289 43 | 6770 1035 | 3782l 25 | 10607
ORh- o 191564 (44) | 079 a0 @y | 08 @9 | we | 0% 34 @) | 08 63 | way | 077
©0.76- | <0.001 ©.71- | <0.05 (0.43- | <0.001 (0.66- | <0.001 ©52- | 019
non ——p———— 4240 | 289358 | O'gg) 1464 | 133646 | 7g) 2052 | 741171 | (70 744 | 242627 | | 7o)
O Rh - : )1 9 ©.4) | @7 | % ©@7.0) | @2 | * 9.6 | (@1 [ ©6.7) | (958 | *

“non-...” groups were considered as the reference group. The significant relationship (p value) between groups was evaluated using Chi-square tests (corrected Yates and Mantel-Haenszel).
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