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Introduction. One of the most com-
mon and universal disorders of mental 
adaptation are non-psychotic mental 
disorders, in which development a large 
role is played by various endocrine and 
biochemical mechanisms of response 
to stress [1, 4]. These mechanisms are 
usually not the cause of the breakdown 
of adaptation, but its effect, since they 
are not specific to one or another stress 
factor and are aimed at achieving early 
compensation. [18]. Various adverse 
factors that can lead to maladjustment, 
accompany a person throughout life. 
However, in some individuals, adjust-
ment disorders are acute, while others 
develop chronic forms of neurotic states. 
The question of why this is happening re-
mains open, despite numerous studies in 
this field. The relevance of the problem 
of differentiated prediction of the course 
of such disorders has been dictated re-
cently by the increasing prevalence of 
neurotic, stress-related disorders and 
the need to improve the quality of life, 
preserve and develop the labor poten-
tial of the population, taking into account 
the tasks and forecasts of the economic, 
social and psychological development of 
the country. Highlighting the criteria for 

distinguishing between initial and pro-
tracted forms of non-psychotic mental 
disorders helps to identify those suffering 
from these disorders at the early stages 
of the disease that helps to prevent an 
unfavorable trend in the dynamics of neu-
rotic states. Under stress, an increase in 
the level of hormones is observed, which 
in physiological quantities are necessary 
for the normal functioning of all systems 
of the organism. But if an organism syn-
thesizes an excessive amount of stress 
hormones for a long time, then undesira-
ble reactions emerge in it, leading to the 
occurrence of pathological states and 
the development of various diseases. By 
additional assessment of the hormonal 
parameters to the general medical ones, 
which characterize the adaptation of the 
organism to the constantly changing 
environmental conditions, including the 
mobilization of the organism under the 
action of stress factors, a differentiated 
prediction of the course of non-psychotic 
mental disorders of the neurotic rank is 
carried out.

The purpose of the study is to de-
termine the contribution of the endocrine 
system to the formation of neurotic, 
stress-related disorders in order to iden-
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tify the criteria for predicting their pro-
tracted course.

Material and Methods. A comprehen-
sive clinical-psychopathological and hor-
monal examination of 43 women (mean 
age 39.43±7.23 years) with various types 
of the course of neurotic, stress-related 
disorders being under inpatient treatment 
at the first clinical psychiatric unit of the 
clinic of Mental Health Research Insti-
tute of Tomsk NRMC was carried out. All 
patients were examined with use of de-
veloped at the Borderline States Depart-
ment of Mental Health Research Institute 
“Clinical Record Book of Examination of 
a Patient” adjusted to tasks of the present 
study. The diagnostic assessment and 
clinical qualification of neurotic disorders 
were carried out by psychiatrists of the 
Borderline States Department in accord-
ance with the International Classification 
of Diseases of the 10th revision (ICD-10). 
The diagnosis of neuroses was carried 
out with regard to accepted criteria, which 
include a causal relationship with a psy-
chotraumatic situation, neurotic traits of 
the personality, and neurotic symptoms. 
23 patients (group 1) were diagnosed as 
having adjustment disorders (F 43.2), 20 
patients (group 2) – enduring personality 
change after psychiatric illness (F 62.1). 
The leading clinical syndrome in both 
groups was anxiety-depressive one. The 
study on human subjects was conducted 
in accordance with Declaration of Helsin-
ki of World Medical Association. All pa-
tients upon admission to the clinic gave 
informed consent for the research.

The study of hormonal parameters - 
determination of concentrations of cor-
tisol, prolactin and thyroid-stimulating 
hormone (TSH) in serum was carried 
out in accordance with the instructions 
for the use of reagent kits for the immu-
noenzymatic determination of hormones 
in serum (JSC “Vector-Best”, s. Koltsovo, 
Novosibirsk Region, Russia).

As a control, data of the hormonal sta-
tus of 32 practically healthy women were 
taken, who did not have endocrine dis-
eases at the time of the survey and lead-
ing a normal life style.

When performing statistical analysis, 
STATISTICA version 12.0 for Windows 
(StatSoft., Inc, USA) was used, the 
median (Me) and interquartile interval 
[Q1 — Q3] were calculated. To test the 
equality of the medians of several sam-
ples, Kruskal-Wallis H test was used. The 
comparison of the studied samples was 
performed using the Mann-Whitney U 
test. The critical level of significance was 
assumed to be 0.05.

Results and Discussion. A psycho-
pathological investigation of patients 

showed that overexertion of protective 
mental mechanisms associated with the 
impact of a stressful situation can lead to 
a breakdown in adaptation, disturbances 
of normal functioning and the emergence 
of various neurotic symptoms that fall into 
the diagnostic category F 43.2 (adjust-
ment disorders). According to the ideas 
of many researchers, the general scheme 
for the development of neurotic disorders 
is as follows: in the first years of the de-
velopment, in the future patient a person-
ality structure is formed that makes con-
tacts in the social environment difficult 
and leads to emotional tension; further, 
against this background, disturbances in 
the somatovegetative domain are added 
and the adaptive mechanisms overexer-
tion occurs, at the same time the behavior 
is determined not so much by the require-
ments of the situation, as by the mecha-
nisms of psychological defense. After the 
psychotrauma, the system of psychologi-
cal defense, somatovegetative support 
and adaptive mechanisms was disrupt-
ed. The cause of neurotic disorders was 
the so-called neurotic conflict - a violation 
of a person’s significant life relationships 
that go back to childhood and are acti-
vated in a psychoinjuring situation. As the 
damaging effects of infectious and/or ex-
isting somatic diseases, various surgical 
interventions, stressful events, unhealthy 
habits and unhealthy lifestyles accumu-
lated, the “health resources” decreased 
that was a trigger link in the formation of 
persistent personality changes and tran-
sition to another diagnostic category - F 
62.1 (enduring personality change after 
psychiatric illness). With a protracted 
course of neurotic disorder, “flight into ill-
ness” deepened and the connection be-
tween clinical dynamics and psychogenic 
influences gradually weakened [11]. 
With a protracted course of neurosis, the 
spectrum of neurotic symptoms expand-
ed, the intervals between exacerbations 
were reduced, the wave-like course dis-
appeared, the psychopathological symp-
toms stabilized and were hardly revers-
ible.

The outcome of the disease depends 
on the timeliness and quality of care pro-
vided: either full recovery with a transition 
to a new level of adaptation, or chronicity 
of the pathological process and the for-
mation of a more serious mental disease, 
such as panic disorder, depression or en-
during personality change.

The scientific literature describes 
social and biological predictors of the 
favorable and unfavorable course of 
neuroses. The criteria for unfavorable 
dynamics of neurotic disorders are as fol-
lows: mother's toxicosis, early childhood 

psychological trauma, age of onset of the 
disease (over 40), family history (psycho-
pathological personality traits of parents 
and alcoholism), presence of accentu-
ated character traits in the patient, pres-
ence of a permanent psychoinjuring situ-
ation in the family, interpersonal conflicts 
in the work sphere, mixed psychogenias 
and other factors [10]. A method for pre-
dicting the course of neurotic disorders 
based on hormonal parameters is pro-
posed. By determining the serum levels 
of cortisol, dehydroepiandrosterone sul-
fate (DHEAS), total triiodothyronine (T3), 
free thyroxine (T4), the authors predict 
the development in the patient of either 
an adjustment disorder with the predomi-
nance of depressive reactions, or the 
formation of dissociative (conversion, 
hysterical) disorder [6]. By calculating 
the ratio between the immunological and 
biochemical indicators of homeostasis, a 
method has been developed for the early 
diagnosis of an unfavorable course of the 
psychopathological state in patients with 
neurotic, somatoform and neurosis-like 
disorders [8]. We have previously devel-
oped a method for predicting a protracted 
course of neurotic disorders with the tran-
sition of an adjustment disorder into an 
enduring personality change, based on 
the identification of clinical syndromes 
of secondary immune deficiency and 
immunity indicators (level of circulating 
immune complexes, content of cytotoxic 
T-lymphocytes and lymphocytes-markers 
of late activation) [7]. 

We have proposed a new method that 
expands the arsenal of well-known meth-
ods for predicting the protracted course of 
neurotic disorders and provides an option 
in view of the laboratory equipment avail-
able at the medical institution. The task 
was solved by determining the serum 
levels of hormonal parameters in patients 
with adjustment disorder. Table presents 
the results of a hormonal investigation of 
healthy individuals and patients with ad-
justment disorder and with enduring per-
sonality change after psychiatric illness.

A comparative analysis of the findings 
revealed differences between all the ex-
amined groups (Table). The most signifi-
cant features in the group of patients with 
enduring personality change  in compari-
son with patients with adjustment disor-
ders  are higher values of concentra-
tions of cortisol (771.23 [506.59–867.18] 
nmol/L and 547.77 [485.18–657.44] 
nmol/L, respectively; р=0.0422), prolac-
tin (767.01 [440.20–1115.92] mIU/L and 
322.74 [166.99–615.92] mIU/L, respec-
tively; р=0.0151) and lower value of con-
centration of the thyroid-stimulating hor-
mone - TSH (0.93 [0.60–1.57] mcIU/mL 
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and 2.63 [1.59–3.18] mcIU/mL, respec-
tively; р=0.0001). 

The statistical significance of the dif-
ferences between the hormonal pa-
rameters presented in the table is 
confirmed by Kruskal-Wallis H test for 
cortisol [H=23.45232; p=0.0000], prol-
actin [H=9.28387; p=0.0096] and TSH 
[H=27.25318; p=0.0000]. 

The choice of hormones cortisol, pro-
lactin and TSH as predictive criteria for 
the protracted course of neurotic, stress-
related disorders at the initial stage of the 
disease is caused by the following fac-
tors. Hypothalamic-pituitary-adrenal and 
hypothalamic-pituitary-thyroid systems 
under the control of higher brain regions 
are the main systems that implement all 
changes in the body under stress [17]. 
One of the main stress hormones is un-
doubtedly cortisol. Its action causes vari-
ous physiological, cognitive and behavio-
ral changes in the human body that are 
crucial for successful adaptation to stress 
[2, 14]. Prolactin is actively involved in 
the formation of adaptive reactions that 
occur when various extreme factors act 
on the body. By regulating mental func-
tions, prolactin influences the body's be-
havioral responses [15, 16]. The ques-
tion remains open about the production 
of thyroid-stimulating hormone of the 
pituitary gland and the functional activity 
of the thyroid gland during stress. Most 
authors believe that under stress, thyroid 
function is inhibited, and this is attributed 
to the action of the hypothalamic-pituitary 
system, namely the suppression of TSH 
secretion under the influence of high 
concentrations of adrenocorticotropic 
hormone [5, 12]. According to other re-
searchers, during the formation of the 
response to stress the increase in the 
secretion of thyroid-stimulating hormone 

and increase in the function of the thy-
roid gland occur according to the follow-
ing scheme: cortex - hypothalamus - se-
cretion of thyroliberin - anterior pituitary 
gland - release of thyroid-stimulating hor-
mone - thyroid gland - secretion of thyroid 
hormones of the thyroid gland [3, 13]. 

On the basis of the data obtained, we 
have proposed a method for predicting 
at the early stage of the neurotic, stress-
related disorders their protracted course 
with the formation of an enduring person-
ality change by determining serum levels 
of hormonal parameters in patients with 
adjustment disorders. In the group with 
adjustment disorders, the initial neuroti-
zation of the foundation took place in the 
conditions of everyday family troubles 
and prepared the conditions for the sub-
sequent development of neurosis. Hor-
monal parameters in this group differed 
slightly from those in the group of healthy 
individuals. Under the influence of the 
improvement of the micro-social environ-
ment, intensive psychotherapeutic work, 
there was a complete regredient dynam-
ics of neurotic symptoms and a distinct 
harmonization of personality response.

Earlier, the complex interaction of 
psychogenic and endocrine links in the 
development of protracted forms of neu-
rotic states was established. Long-term 
psychogenic trauma often led to organic 
changes in somatic functions, i.e., func-
tional changes passed into organic ones. 
With a massive impact of psychogenic 
factors, a transformation of the main 
neurotic symptoms was observed, mixed 
symptoms appeared: asthenic-depres-
sive, asthenic-hypochondriac, obses-
sive-phobic. With a protracted course of 
neurosis, an enduring personality change 
was gradually formed, a deepening of the 
“flight into illness”, the links between clini-

cal dynamics and psychogenic influences 
gradually weakened. This dynamic was 
accompanied by pronounced deviations 
from the norm in hormone status. With 
a simultaneous high concentration of 
cortisol and prolactin and a low concen-
tration of thyroid-stimulating hormone, 
it is possible to predict the possibility of 
a protracted course of the disease with 
the formation of an enduring personality 
change. A patent for invention has been 
obtained for this method [9]. The pro-
posed method was tested on 16 patients, 
is simple to implement and can be imple-
mented in health care and medicine. 

Conclusion. Along with general clini-
cal indicators, the determination of the 
concentration of cortisol, prolactin and 
thyroid-stimulating hormone allows us to 
predict a protracted course of neurotic, 
stress-related disorders with the forma-
tion of enduring personality change at an 
early stage of the disease - at the stage 
of adjustment disorders. The obtained 
data expand the arsenal of biomarkers 
for predicting the course of neurotic dis-
orders at earlier stages of the disease, 
help develop complex treatment meth-
ods, strengthen the impaired system of 
adaptation and influence all components 
of neurotic disorder. The advantage of 
the developed method lies in the fact that 
it allows reducing the number of days of 
disability spent by the patient in the hos-
pital by providing adequate timely medi-
cal care based on the identification in 
addition to the clinical laboratory param-
eters that are objective.
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Hormonal parameters of the examined groups of patients and healthy persons 

Parameters

The examined groups (Ме [Q1—Q3])

Р2Healthy individuals 
(n=32)

Patients with 
adjustment disorders 

(n=23)

Patients with 
enduring personality 

change

Cortisol, 
nmol/L (n=20)

547.77
[485.18–657.44]

р1=0.0016

771.23
[506.59–867.18]

р1=0.0001
0.0422

Prolactin, 
mIU/L

250.46
[186.63–373.50]

322.74
[166.99–615.92]

р1=0.1918

767.01
[440.20–1115.92]

р1=0.0003
0.0151

TSH, 
mcIU/mL 1.91

[1.63–2.69]
2.63

[1.59–3.18]
р1=1.8403

0.93
[0.60–1.57]
р1=0.0001

0.0001

Note: р1 – reliability of differences vs. healthy individuals; 
         р2 – reliability of differences between groups of patients.
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