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The Effect of War Conditions and Social Stress on Semen Parameters

in Syrian Refugees

Suriyeli Miiltecilerde Savas Kosullar1 ve Sosyal Stresin Semen Parametreleri Uzerindeki Etkisi
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ABSTRACT

Objective: This study aims to evaluate the effects of stress due to war in Syrians exposed to after migration to
Turkey on sperm parameters.

Material and Method: Syrian migrant patients who underwent spermiogram due to infertility were included
in the study. The patients were divided into two groups according to the period when the migration started and
the stress was felt intensely, and the period when the immigrants had settled down and had less stress. Sexual
abstinence duration, age, ejaculate volume, sperm concentration, total motility, progressive motility, morphology
according to Kruger Strict criteria, were evaluated.

Results: There were 300 patients in group 1 and 902 patients in group 2. There was a statistically significant
relationship between the marital status of the refugee patients and the years. There was no statistically significant
difference between the groups in terms of ejaculate volume, concentration, morphology and sexual abstinence
parameters. The total motility values of the patients in group 2 were statistically significantly higher than the
patients in group 1. The progressive motility values of the patients in group 2 were statistically significantly
higher than the patients in group 1.

Conclusion: The heavy psychosocial stress created by the war and post-war migration affects both sperm motility
and progressive motility.

OZET

Amag: Bu ¢alisma, Tiirkiye 'ye go¢ sonrast maruz kalan Suriyelilerde savas kaynakli stresin sperm parametreleri
lizerine etkilerini degerlendirmeyi amaglamaktadur.

Gereg ve Yontem: Infertilite nedeniyle spermiogram yapilan Suriveli gé¢men hastalar calismaya dahil edildi.
Hastalar gogiin basladigi ve stresin yogun olarak hissedildigi donem ile gogmenlerin yerlesip daha az stres
yasadiklar: donemlere gore iki gruba ayrildi. Kruger Strict kriterlerine gore cinsel perhiz siiresi, yas, ejakiilat
hacmi, sperm konsantrasyonu, toplam hareketlilik, ilerleyici hareketlilik ve morfoloji degerlendirildi.

Sonuclar: Grup 1'de 300, Grup 2’de ise 902 hasta vardi. Miilteci hastalarin medeni durumu ile yillar
arasinda istatistiksel olarak anlamli bir iliski vardi. Ejakiilat hacmi, konsantrasyonu, morfolojisi ve cinsel
perhiz parametreleri agisindan gruplar arasinda istatistiksel olarak anlamli fark yoktu. Grup 2 deki hastalarin
total motilite degerleri grup 1’deki hastalara gore istatistiksel olarak anlaml derecede yiiksekti. Grup 2 deki
hastalarin ilerleyici motilite degerleri grup 1 'deki hastalara gore istatistiksel olarak anlamli derecede yiiksekti.
Sonug¢: Savasin ve savas sonrasi gogiin yarattigr agir psikososyal stres, hem sperm hareketliligini hem de
ilerleyen hareketliligini etkiliyor:
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Infertility is defined as the absence of pregnancy despite
regular (two days a week) and unprotected sexual
intercourse for one year (1,2). Infertility is a problem that
affects 10-15 percent of couples of reproductive age, and
the male factor alone accounts for about 50 percent of this
problem (3,4).

Testicular and hypothalamo-pituitary diseases (such as
cryptorchidism, orchitis, genital tractinfections, varicocele,
male genital tract obstructions and hypogonadism),
genetic conditions (Kallmann or Klinefelter syndromes,
globozoospermia and Y chromosome microdeletions),
cancer, systemic diseases, medical treatments or
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endocrine disorders are the main causes of male infertility.
In addition, lifestyle-related factors such as smoking,
alcohol, drug use, high-energy nutrition, obesity and
psychological stress negatively affect male reproductive
potential (1,5,6).

The negative effects of stress (work stress, life stress,
etc.) on sperm quality, sperm concentration, motility and
morphology have been discussed in previous studies.
However, studies investigating the effect of war on sperm
parameters are limited (7, 8). How the war affects sperm
parameters is not fully understood. However, exposures
and traumas experienced during and after the war seem to
cause this (7,8).
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Migration from Syria to Turkey began in March 2011
with the escalation of the civil war and violence in Syria.
The civil war in Syria has displaced 6.5 million Syrians,
hundreds of thousands have been injured or killed, and
created a vacuum in basic infrastructures that will resonate
across the region for years to come (9-11). With these
events, there was an intense refugee influx to Turkey (12-
15). Turkey hosts nearly four million Syrian refugees. It
has been observed that refugees frequently experience
various physical and mental health problems such as
depression, anxiety and post-traumatic stress disorder
(14,15).

This study aims to evaluate the effects of stress due to war
in Syrians exposed to after migration to Turkey on sperm
parameters.

MATERIAL AND METHOD

The study was started after the approval of the local
ethics committee (Ethics committee decision no: 1994,
date: 23.06.2022). In this retrospective study, the semen
analyzes of 1202 Syrian refugees who applied to the
IVF Center Andrology Laboratory of a tertiary hospital
due to infertility between 2014 and 2021 were evaluated
retrospectively. Ejaculate volume, sperm concentration,
total and progressive motility, and morphology parameters
were studied based on the 2010 semen analysis criteria
of the World Health Organization (16). The patients
were divided into two groups according to the years of
admission to our clinic. The patients who applied in the
first four years (2014-2017) when the effects of the stress
caused by war and refugee were intense, were evaluated
as the first group, and the patients who applied in the
second four years (2018-2021) when the refugees settled
in our country and the stress decreased (2018-2021) were
considered as the second group.

Collection and Analysis of Samples

After 2-7 days of sexual abstinence, the patients delivered
their semen samples in a sperm container by masturbation
by ejaculating into a sterile, cylindrical container with a
transparent, red cap in a dimly lit room. Received samples
were kept in an incubator (Thermo Scientific®, USA) at
37°C for 30 minutes for liquefaction. Liquefied samples
were taken into a sterile laminar cabinet (K-System®, USA)
and the analysis process was started. After examining the

macroscopic properties, the volumes of the samples were
measured with the help of graduated conical tube. Then,
0.5 pl volume of semen from each sample was placed in
the Counting Chamber Makler with a pipette. Counting
was started under a phase contrast microscope (Olympus
CX®, Japan) and at least 200 sperm were evaluated at
200X (20X objective, 10X ocular) magnification and
sperm concentration, total and progressive motility were
recorded. Semen samples with a concentration above 5
Million/ml were stained with a staining kit (Spermac Stain,
FertiPro®, USA) and evaluated according to the Kruger
morphology criteria. The semen samples of the first and
second groups of Syrian refugee patients were compared
according to the data obtained based on the 2010 Semen
Analysis criteria of the World Health Organization.
Statistical Evaluation

Statistical analyzes were performed using a package
program called SPSS (IBM SPSS Statistics 24). Frequency
tables and descriptive statistics were used to interpret the
findings. The “Mann-Whitney U” test (Z-table value)
statistics were used to compare the measurement values
of two independent groups in the data that did not have
a normal distribution. “Pearson-y2” crosstabs were used
to examine the relationships between two qualitative
variables.

RESULTS

A total of 1202 patients were included in the study. There
were 300 patients in group 1 (applicants between 2014-
2017) and 902 patients in group 2 (applicants between
2018-2021). The first patient application to the Andrology
laboratory was in 2014. After the first application,
patients’ applications increased over the years. There was
a statistically significant relationship between the marital
status of the refugee patients and the years (¥2=82.889;
p=0.000). While the rate of being married was significantly
higher among refugee patients in all years, the rate of being
married was the highest in 2015 (96.2%), and the rate of
being single was the highest in 2021 (30.5%) (Table 1).
Table-2 shows the mean and median values of age,
ejaculate volume, concentration, total and progressive
motility percentage, percentage of normal morphology,
and duration of sexual abstinence. A statistically significant
difference was found between the groups in terms of age

Table 1: Examination of the relationship between the years of admission and marital status of refugee patients.

Variable Married Single Total Statistical analysis* Possibility
n % n % n %

Years

2014 65 92,8 5 7,1 70 5,8

2015 51 96,2 2 3,8 53 4,4

2016 77 92,7 6 7,3 83 6,9

2017 88 93,6 6 6,4 94 7,8 x2z§26§g9

2018 179 91,3 17 8,7 196 16,3 P

2019 287 92,8 22 7,2 309 25,7

2020 169 85,7 28 14,3 197 16,5

2021 139 69,5 61 30,5 200 16,6

*Pearson-y2 crosstabs were used to analyze the relationships between two qualitative variables.
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Table 2: Comparison of sperm parameters according to year groups.

Variable 2014-2017 (n=302) 2018-2021 (n=900) Statistica] analysis*
Possibility
X1S.D. [hﬁ?ﬁfl;;‘:x] XES.D. U\Zﬁdﬁ:ﬂ
Age (years) 29,46+6,24 [17’209_’501’0] 28396640 6’208_’506’0] i::_o%’(?olf
Ejaculate Volume (ml) 3494168 [0’43_,132’5] 3.6941,72 [0’03_,155,0] i::—ol’g;g
Concentration (Million/ml) 23.81432,78 [0’01_(2),(;32,0] 27.23434.99 [0,01_';,302’0] iz—()l}z)95420
poreentaze OO 532621 g 433 Bl e
g:ff:ﬁ;;f(%ﬁle IR 293642474 [0,02-%)0,0] 33,75+29,20 [0,03-?706,0] i:)z,’o%ssg
Horphology C6) 1,34£1.93 [o,ol-’l0 1,0] 1,43+1.87 [0,01-’10 2,0] ijol,’zz(z 18
:l)t:lsl;?rtlle(;lnc: ﬁ]s)zxyl;al 4,091,153 [2,04E’10 4] blElLAd [2,0?5,0] i:)(?’sl;f

*The “Mann-Whitney U test (Z-table value) statistics were used to compare the measurement values of two independent groups in the data not

having normal distribution.

(Z=-3.013; p=0.003). The age of the patients in group 1
was statistically significantly higher than the age of the
patients in group 2.

There was no statistically significant difference between
the groups in terms of ejaculate volume (ml), concentration
(Million/ml), morphology (percentage of normal
sperm) and fasting time (days) parameters (p>0.05). A
statistically significant difference was found between the
groups in terms of percent total motility values (Z=-3.267;
p=0.001). The total motility values of the patients in group
2 were statistically significantly higher than the patients
in group 1.

A statistically significant difference was found between
the groups in terms of progressive motility values (Z=-
2.639; p=0.008). The progressive motility values of the
patients in group 2 were statistically significantly higher
than the patients in group 1.

DISCUSSION

It is not clear how war (psychological trauma and
stress) affects sperm parameters. Psychological stress
has been shown to be negatively related to various
parameters associated with semen quality, including
sperm concentration, motility, and morphology. Increased
stress levels may be related to the direct effect of the war
experience from acute stress, but also to marginalization,
cultural problems, deterioration in physical infrastructure
and socioeconomic conditions (14,17). The effects
of stress may be through the hormonal component
of spermatogenesis. There is evidence that such a
phenomenon may be associated with hormonal changes
observed in men during stressful events. Testicular
biopsies from highly stressed prisoners showed complete
spermatogenetic arrest in all cases (18).

The first patient included in our study admitted in 2014.
The number of patients increased over the years. There
was a statistically significant difference between the first

years of war and the hardships of being a refugee (Group
1) and group 2, in which the refugees were partially
settled, in terms of both the number of patients and their
marital status. While the number of married patients
was high in the first group, the number of single patient
admissions was higher in the second group. The fact that
families migrated by taking all kinds of risks together
with the concern of protecting their spouse and children
explains the excess of the married patient population in
the first years, while the long duration of the war and the
fact that the children who came with the families grew up
and reached the age of marriage support the increase in the
number of single patients in the second four years.

In our study, total motility and progressive motility values
were statistically significantly lower in the first group
compared to the second group. In a study examining
the relationship between work stress and life stress
and semen quality, it was reported that work stress was
not associated with semen parameters, but life stress
was negatively correlated with sperm concentration,
motility and morphology (19). War is both life stress and
psychosocial stress. This study is similar to our study in
terms of motility, but differs in terms of concentration
and morphology. In another study, it was shown that
psychosocial stress reduces sperm concentration and
motility, but does not affect morphology (20). However, in
this study, it was limited to 3 months whether the patients
experienced a major event related to stress or not. The fact
that they found the change in sperm concentration with
the acute effect significant may be due to the shortness
of this period. In our study, we found that sperm motility
was lower in group 1 patients, who migrated due to war,
had more intense life and psychosocial stress from their
place of residence and homeland, compared to group 2
patients, but their concentration and morphology were not
significantly affected. The mechanism affecting semen
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quality may be mediated by neuroendocrine factors
affecting spermatogenesis (21). Stress causes an increase
in seminal plasma reactive oxygen species, resulting in
oxidative stress that affects semen quality and fertility
(5,22). Most of the hypothetical pathways by which stress
can affect semen quality operate under endocrine factors
(23,24). Men living under stress have been shown to
have lower testosterone and luteinizing hormone levels.
However, while stress causes a secondary elevation in
serum LH and FSH levels, it primarily lowers the serum
total testosterone level, which alters the seminal quality
(25). It has been reported that this situation impairs
spermatogenesis, especially reduces sperm motility, and
also negatively affects morphology and sperm count
(23,24). Another study showed that an increase in post-
stress levels of cortisol and adrenocorticotropic hormones
may cause impaired conversion of androstenedione to
testosterone in Leydig cells. This disruption results in
lower mean semen volume, sperm concentration, and
sperm cell motility, along with increased androstenedione
and decreased testosterone levels (24). Stress can affect the
level of many other factors in the plasma. For example, it
has been shown that stress causes a significant increase in
nitric oxide in plasma and a decrease in arginase activity,
thus worsening semen quality (26). War is a psychosocial
stress in which both the struggle for survival and severe
traumas are experienced, perhaps it is an event where
stress is experienced most intensely. While migrants
struggle to survive in the country they migrate to, they are
under stress with the anxiety that what they leave behind
creates in them. In addition, the stress caused by the
psychosocial effects of a new country and a new lifestyle
will naturally affect all balances. Our study covers a long
period. The significantly lower sperm motility in group 1
patients with intense stress may be due to stress-induced
neuroendocrine mechanisms. The insignificance of
concentration change in the long-term study may be due
to the activation of adaptive mechanisms.

Inaretrospective study that included 10000 semen samples
to show the effects of the war on sperm parameters during
and after the Lebanese civil war, it was determined that
sperm concentration decreased during the war period
compared to the 5-year period after the war. Again in
this study, it was shown that the percentage of abnormal
sperm morphology increased in the post-war period and
that the war did not have a significant effect on semen
volume and sperm motility (7). In this study, the authors
stated that these changes in sperm parameters are due to
the neuroendocrine mechanism created by war-related
psychological stress. In our study, a significant difference
was found between the groups in the percentages of total
and progressive motile sperm. However, there was no
significant difference between the two groups in terms
of semen volume, concentration and sperm morphology.
In a study conducted after the 10-day war in Slovenia in

1991, it was shown that there was a significant decrease
in progressive motility and rapid progressive motility, and
that sperm morphology and concentration did not change
(27). Of course, the neuroendocrine changes caused by
stress in the acute period and the changes that occur after
long-term stress are different, and this situation also affects
spermatogenesis differently. The effects of psychological
stress on sperm parameters are still controversial and the
mechanism by which it can affect semen quality is unclear.
In addition to studies showing that stress negatively
affects parameters related to semen quality, there are also
studies showing that there is no relationship between the
psychosocial status of men and semen parameters (28).
This discrepancy may be explained by differences in
population characteristics, study design, and assessment
of psychosocial factors.

Fukuda et al. (29) evaluated only the short-term effects of
the earthquake and found that sperm motility decreased
in men who lost their homes as a result of the 1995 Kobe
earthquake, but there was no significant difference between
sperm concentrations before and after the earthquake. In
our study, while there was a significant decrease in both
total and progressive motility in the first group, who had to
leave their homeland during the (acute) period of intense
war and conflict, there was no significant difference in
sperm concentrations between the two groups. The effects
of disasters on semen parameters are a complex issue
because many variables come into play that can affect
semen parameters. Both the study of Fukuda et al (29) and
our study showed that catastrophic events (civil war, loss
of a family member during the war, and having to leave
their homes) cause a disorder in sperm motility.

In a study conducted in the USA before and after a
devastating natural disaster such as Hurricane Katrina,
there was a significant difference between the two groups
in terms of sperm motility and morphology, but no
statistically significant difference was found in terms of
concentration (30). In our study, we found that motility
was significantly lower in the near period, which had
devastating effects, compared to the distant period, and
sperm morphology did not show a significant change. The
study investigating the sperm effects of Hurricane Katrina
was a study that included only normospermic patients and
may explain this difference. The change in concentration
between the two groups was not significant in our study
either. War and post-war migration, living in a different
place, pain and social stress cause significant differences
between sperm parameters in both total and progressive
motility. It also reveals that war conditions and social
stress negatively affect sperm motility in Syrian patients.
The high variability in semen parameters makes it difficult
to obtain sufficient data in semen quality studies. More
detailed studies are needed to clarify the information on
this subject.
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