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The impact of post-traumatic stress

on the reproductive system of female
military personnel, participants

in the 44-day Karabakh War in Azerbaijan

Yakhyaeva S.E, Akhmedova Z.G.

Abstract

The study analyzed hormonal profiles in women exposed to various types of psychoemotional stress during
the 44-day Karabakh War. Women who had direct contact with the wounded and were exposed to intense
military stress experienced a significant decrease in anti-Miillerian hormone (AMH) levels, reflecting
depletion of ovarian reserve. While gonadotropin and steroid hormone levels showed variability and partial
recovery, the AMH decrease was irreversible and determined a persistent loss of reproductive function.
Women with less intense stress retained higher ovarian reserve and fertility potential. The results highlight
the key importance of AMH as a marker of ovarian reserve and the need for early diagnosis and prevention
of reproductive disorders in women exposed to prolonged psychoemotional stress.
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For many centuries women’ social roles were
primarily associated with housekeeping, child-
rearing, and ensuring family well-being. How-
ever, in the modern era, these perceptions have
undergone significant changes. The 21st century
is characterized by the strengthening of gender
equality principles, the expansion of women’s
professional opportunities, and their active in-
volvement in virtually all spheres of public, eco-
nomic, and political life [1].

Despite the progress achieved, a number of
professional fields remain potentially unsafe for
women’s health. One of the most challenging
and stressful fields is military service, associ-
ated with high physical and psycho-emotional
stress. It has been established that intense physi-
cal activity, irregular work and rest schedules,
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exposure to combat stressors, and adverse envi-
ronmental factors can lead to disruptions in hor-
monal homeostasis and reduced reproductive
function in female military personnel [2]. The
hypothalamic-pituitary-ovarian axis is particu-
larly affected, manifesting as changes in ovarian
reserve, ovulatory disorders, and menstrual cycle
abnormalities.

In Azerbaijan, as in many other countries,
there is a steady increase in the number of wom-
en serving in the armed forces. Women suc-
cessfully realize their potential in various mili-
tary specialties, from providing highly qualified
medical care to participating in operational and
strategic management. These activities require
not only a high level of professional competence
but also significant physical endurance, stress
resistance, and the ability to function effectively
under time and resource constraints and con-
stant uncertainty [3].

Military conflicts are one of the most
powerful triggers for the development of post-
traumatic stress disorder (PTSD). According
to international studies, PTSD in women is
associated with impaired ovarian reserve, de-
creased anti-Miillerian hormone (AMH) levels,
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an increased frequency of anovulatory cycles,
the risk of miscarriage, and menstrual irregu-
larities [4]. Chronic activation of the body’s
stress-releasing systems leads to an imbalance
in neuroendocrine regulation, including sup-
pression of the gonadotropic function of the
pituitary gland

During the 44-day Karabakh War, women
in the active combat zone were exposed to
multiple stress factors: life-threatening condi-
tions, the need to provide medical care to the
wounded, participation in their evacuation,
working under limited resources, chronic fa-
tigue, and emotional exhaustion. The combina-
tion of these factors could lead to dysregulation
of the hypothalamic-pituitary-ovarian axis,
decreased ovarian reserve, and the develop-
ment of functional disorders of the reproduc-
tive system [5, 6].

Female medical personnel working in hos-
pitals located in close proximity to combat zones
proved to be a particularly vulnerable group. The
combination of high-intensity work, intermittent
sleep, constant contact with seriously wounded
patients, and psychological pressure increased
their risk of developing burnout, PTSD, and as-
sociated reproductive health problems.

The aim of this study was to examine the
impact of severe psychoemotional stress expe-
rienced during the 44-day Karabakh War on
reproductive hormonal parameters in female
military personnel.

Materials and Methods: The study was
conducted at the clinical hospitals of the Minis-
try of Defense of the Republic of Azerbaijan and
was a cross-sectional, controlled, comparative
study aimed at assessing the reproductive func-
tion of women exposed to intense psychoemo-
tional stress during the 44-day Karabakh War.
The study included 136 women aged 19 to 48
who met the eligibility criteria.

To analyze the impact of varying levels of
stress exposure, all participants were divided into
three groups based on the nature of their service
activities during the war: Group I (n = 67) —
female military personnel working in hospitals
where the wounded were admitted from the front
lines. This group was considered the most sus-
ceptible to severe psychoemotional and physical
stress; average age was 41.55 + 4.08 years.
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Group II (n = 41) included female military
personnel who performed administrative and
organizational functions outside of direct con-
tact with the wounded; average age was 39.24 +
5.28 years.

The control group (n =28) included civilian
women who had no military service and were
not exposed to combat factors; average age was
38.07 £ 5.55 years.

Study inclusion criteria:

» women of reproductive age 19-48 years;

« no hormone therapy within the past 3 months;

« no diagnosed endocrine diseases (hyperprolac-
tinemia, hypothyroidism, Cushing’s syndrome,
etc.);

« regular or irregular menstruation without signs
of menopause.

Exclusion criteria for the study:

« pregnancy or lactation;

« oncological diseases;

« pelvic surgery;

« refusal to participate in the study.

All participants underwent hormonal pro-
file testing using enzyme-linked immunosorbent
assay (ELISA), including estradiol, follicle-stim-
ulating hormone (FSH), luteinizing hormone
(LH), and AMH. Venous blood was collected
in the morning (8:00-10:00 AM) on an empty
stomach, following an overnight fast of 8-12
hours. To minimize physiological hormonal
fluctuations, analyses were performed on days
2-4 of the menstrual cycle in women with regu-
lar menstruation.

Statistical data processing was performed
using SPSS Statistics version 26.0. Due to the
non-normal distribution of the parameters,
non-parametric analysis methods were used.
Descriptive data are presented as median (Me)
and interquartile range [Q1; Q3]. Compari-
sons of quantitative parameters between groups
were performed using the Mann-Whitney U
test. Differences were considered statistically
significant at p <0.05. Correlation analysis was
performed using Spearman’s rank correlation
coeflicient (p).

To enhance reliability, intergroup compari-
sons were evaluated: p1 - between Group I and
the control group, p2 - between Group II and
the control group, and p1-2 - between Groups
Iand II.
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Results and discussion. This study ana-
lyzed hormonal profile indicators in women
exposed to various types of psychoemotional
stress during the Karabakh War. Below is a table
showing the hormonal profile levels in women
in the three study groups (Fig. 1).

As can be seen from the presented graph,
the level of estradiol in female military person-
nel working in hospitals (109.36 + 75.71 pg/ml)
was slightly lower compared to the indicators of
participants working in the office — 128.68 +
114.56 pg/ml and representatives of the control
group — 123.20 + 103.31 pg/ml, (p >0.1). De-
spite the fact that the identified differences did
not reach statistical significance, the obtained
data are of some scientific interest. According to
Schliep et al. (2018), long-term exposure to stress
factors can lead to disruption of steroidogenesis,
including a decrease in estradiol synthesis, which
is associated with the suppression of the func-
tional activity of granulosa cells and a change in
the pulsed secretion of gonadotropin-releasing
hormone [7]. Our study results are consistent
with these mechanisms, allowing us to consider
stress as a potential factor influencing ovarian
function in women exposed to harsh military
conditions, although the magnitude of this effect
did not reach statistical significance.

LH and FSH levels did not differ signifi-
cantly across all three groups. However, it
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should be noted that FSH levels in both study
groups — 11.77 £ 17.90 and 9.72 + 19.88 —
were significantly elevated compared to the
control group (5.22 + 2.68, p >0.1), reflecting
a compensatory response of the hypothalamic-
pituitary axis to decreased ovarian reserve and
the decline of folliculogenesis. Furthermore,
the high variability of these levels indicates
individual differences in the hypothalamic-
pituitary-ovarian axis’ response to stress.

According to a number of studies, acute
stress can initially cause an increase in LH
and FSH, which is likely due to the stimulat-
ing effect of corticotropin-releasing hormone,
whereas at later stages, stress can reduce their
levels by suppressing its secretion [8]. This
effect is realized through the influence of ste-
roid hormones, including sex hormones, on
the differentiation of pituitary gonadotropic
cells, indirectly through catecholamines [9].
The absence of significant differences in our
study is likely due to both the heterogene-
ity of the included participants and the fact
that some of them were exposed to combined
types of stress.

The AMH level deserves special attention,
as it is the most informative marker of the
functional state of the ovarian reserve. Ac-
cording to the results of our study, in women
of the Ist group (military medical personnel
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Fig. 1. Hormonal profile levels in women in the three study groups
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directly working with the wounded), the aver-
age AMH level was 0.61£0.55 ng/ml, and the
median value was 0.442 ng/ml. These values
were significantly lower than in women of the
2nd and 3rd groups (p <0.05). This difference
indicates a pronounced influence of chronic
psychoemotional and physical stress, leading
to a decrease in ovarian reserve in women of
this category. Military conditions, a difficult
work regime, a high degree of responsibility
and persistent traumatic situations can disrupt
the neuroendocrine balance and reduce the
functional activity of the hypothalamic-pitu-
itary-ovarian axis. As a result, the depletion of
the follicular apparatus is accelerated, which
is reflected in a decrease in AMH production
[10,11]. Moreover, mental stress also increases
the risk of premature ovarian failure, function-
al hypothalamic amenorrhea and polycystic
ovary syndrome [12,13].

The average AMH level in female military
personnel in Group 2, who had not been in
contact with the wounded but served in com-
bat conditions, was 1.86 + 1.58 ng/ml, with a
median of 1.47 ng/ml. This result is significantly
higher than in Group 1, indicating preserved
reproductive potential. Despite a certain degree
of stress, its intensity and duration were lower
than in Group 1, preserving ovarian reserve and,
consequently, AMH levels.

In women in Group 3 (apparently healthy
civilians who served outside of combat condi-
tions), the average AMH level was 1.67 + 1.12
ng/ml, with a median of 1.50 ng/ml. These val-
ues are statistically comparable to the results in
Group 2, indicating stable ovarian reserve. Thus,
the follicular potential of women in a relatively
calm psychological environment remains within
the physiological norm.

A comparative analysis of AMH levels
revealed a statistically significant difference
between the groups (p <0.05), with the lowest
levels recorded in women in Group 1. This
confirms that chronic stress has a negative
impact on the reproductive system. Low AMH
levels (<1 ng/ml) indicate a significant reduc-
tion in ovarian reserve and may reflect accel-
erated depletion of the follicular apparatus,
while levels of 1-2 ng/ml indicate moder-
ate reserve, and values above 2 ng/ml reflect
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relatively high ovarian potential. Thus, the
study results demonstrate a clear relationship
between ovarian reserve and the intensity and
duration of stress.

The years since the war have shown that
the acute psychoemotional stress experienced
by the participants during the 44-day Karabakh
War has transformed into a persistent chronic
stress condition.

This factor, according to accumulated
data, can have a long-term negative impact
on the reproductive system, manifesting itself
in HPTA axis dysfunction, decreased ovarian
reserve, and steroidogenesis dysfunction. A
study found that a significant proportion of
female military personnel directly exposed
to death, severe injury, and critical situations
were unable to achieve reproductive function
in subsequent years, despite the lack of con-
traception. 80.6% of them did not use con-
traception for five years without becoming
pregnant. These data were obtained from a
survey conducted using a special gynecologi-
cal chart developed by us. Several participants
were diagnosed with various forms of repro-
ductive pathology: five women had a history of
miscarriage, and two had undergone surgical
treatment for an ectopic pregnancy.

These data are consistent with the results
of several studies showing that chronic stress is
a significant risk factor for implantation failure,
early reproductive failure, and tubular transport
dysfunction [12].

These findings highlight the fundamental
importance of AMH as a key marker for ovarian
reserve and, consequently, a woman’s potential
reproductive function. Unlike gonadotropin or
steroid hormone levels, which can be altered by
stress and partially restored when hypothalamic
regulation returns to normal, AMH levels re-
flect the quantitative state of the follicular pool
and the ovary’s capacity for folliculogenesis.
Although the hypothalamic structures respon-
sible for regulating reproductive function appear
to have partially restored their activity after a
period of acute psychoemotional stress, the de-
crease in AMH levels was irreversible.

A decrease in AMH levels indicates deple-
tion of primary and preantral follicles, and this
loss, according to numerous studies, is not
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compensated for by physiological mechanisms
and cannot be restored [14]. It was the signifi-
cant reduction in ovarian reserve, rather than
central neuroendocrine disorders, that was the
primary factor determining the persistent loss
of fertility in a significant proportion of women
exposed to prolonged military stress [15].

These results highlight the need for further
study of the impact of military and occupa-
tional stress on women’s reproductive func-
tion, particularly in those categories exposed to
prolonged psychological trauma. Comprehen-
sive monitoring, timely diagnosis of decreased
ovarian reserve, and the development of stress-
modifying programs may be important for the
prevention of reproductive disorders in this
population.

Conclusions

1. The study found that women exposed to
various types of psychoemotional stress
during the 44-day Karabakh War exhibited
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differences in hormonal profiles, reflecting
the impact of stress factors on the reproduc-
tive system.
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4. Women in groups 2 and 3 had significantly
higher AMH levels, indicating preserved
ovarian reserve and reproductive potential
under less intense or absent stress.
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BB mocrrpaBMaTMYHOrO CTPECY Ha PENPOAYKTUBHY CHCTEMY >KiHOYOTO BiliChKOBOTO
nepcoHany, yyacHnnb 44-nenHoi Kapabacpkoi BiliHu B A3ep6aiimKkani
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Pesrome

Y mociimkeHHi MpoaHaTi30BaHO FOPMOHAIbHUIL TPOQIb )KIHOK, AKi 3a3Ha/IN Pi3SHUX BUJIB IICMXOEMOLIITHOTO
cTpecy mif gac 44-nenHoi Kapabacbkoi BiltHn. Y >KiHOK, AKi Manyu 6e3nocepefHili KOHTaKT 3 IOpaHEHVMH i
3a3HaaM iIHTEHCUBHOTO BiICBKOBOTO CTPECY, CITOCTEPIrajiocs 3HaYHe 3HVDKEHHSA PiBHA aHTUMIOIEPIBCHKOTO
ropmony (AMI), 1110 CBifuM/IO Ipo BUCHAXKEHH: OBapiabHOTO pe3epBy. Xo4a piBHI TOHAZOTPOMIHY i cTepo-
iIHMX TOPMOHIB JIEMOHCTPYBa/IM MiHIUBICTD i YACTKOBE BiTHOB/IEHHS, 3HIDKeHHA AMI 6y/10 He3BOPOTHUM i
BM3HAYAJIO CTIVIKY BTpaTy penponyKTuBHOI pyHKii. JKiHky, SKi 3a3Ha/IN MEHII iHTEHCUBHOTO CTpeCy, 30epermn
BUIIMI OBapiaIbHUII pe3epB i moTeHIian GpepTUIbHOCTI. PesyibTaTu miaKpecIonTb KInYoBe 3HadeHHA AMT
SIK MapKepa OBapiaJIbHOIO pe3epBy Ta HeOOXiNHICTb paHHbBOI AiarHOCTUKY i MPOQIIAKTUKY PEIIPONYKTUBHIX
PpO3MaziB y XKiHOK, AKi 3a3Ha/IM TPUBAJIOTO INICUXOEMOLIITHOTO CTPECYy.

KirouoBi croBa: aHTUMIONIEPIBCbKII TOPMOH, OBapia/IbHIII pe3eps, ICMX0oeMoLiilHuii crpec, Kapabacpka BiiiHa.
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