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Abstract 
Aim. To study the structure of psychosocial maladjustment in chemical workers and assess the contribution of in-
dustrial and non-industrial risk factors in the formation of mental illness. 
Methods. It was analysed of hygienic assessment of the leading harmful production factors — chemical, physi-
cal, factors of severity and intensity of labor. During the periodic medical examination, the mental health status of 
1,226 people was examined, with a focus on professional experience, mental hygiene aspects of production factors, 
as well as individual and personal characteristics of employees. Confidence intervals and standard errors estima­
ting, the logistic regression models fitting were performed using R Statistical Software with significance level 0.05.
Results. The working environment hazards in organic synthesis included chemical risk factor, continuous noise 
exceeding the permissible exposure limit, emotional stress and life­threatening conditions (fire and explosion 
hazards in the work). The general assessment of working conditions was performed using clauses 5.1–5.11 P 
2.2.2006-05-harmful working conditions of the second-third degree (3.2–3.3). Working conditions at all stages of 
the manufacturing process of pyroxylin powders were assessed as harmful to the third-fourth degree (3.3–3.4), in-
cluding the chemical factor, the severity and intensity of work, fire and explosion hazards in the work. It was re-
vealed the dependence of the development of psychosocial maladjustment on non-work-related factors (such as the 
level of education, marital status), conditional work-related factors (level of material security). Also, the dependence 
of the structure of pre-existing mental health condition on the work-related and developmental characteristics (work 
experience) of labor in chemical production was found. 
Conclusion. Working conditions in the studied industries correspond to the 3rd harmful class, 2nd and 3rd degrees 
in the production of organic synthesis (3.2–3.3), while at the production of pyroxylic powders, it is close to dange-
rous (3.3–3.4); the structure and risk of the developmental process of employee maladjustment are determined by 
the feature effect of workplace hazards.
Keywords: mental health, chemical production, adverse working conditions, psychosocial maladjustment, emplo-
yee health, occupational disease.
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Background
A review of the national and international litera-
ture confirms the problems associated with the as-
sessment and management of mental health of the 
working population and the measures to prevent its 
deterioration.

In 2005, the European Declaration on mental 
health care—“Problems and solutions” (Helsinki, 
12–15.01.2005)—published following the meeting 
of the member countries of the World health or-
ganization (WHO), called for “the need to include 
mental health care issues connected with wor king 
practice in occupational health and safety pro-
grams” [1].

According to a recent study, under the guidance 
of the WHO, the decline in the productivity asso-
ciated with depression and anxiety disorders costs 
the global economy $ 1 trillion annually. Multiple 
risk factors for mental health disorders may be as-
sociated with the working conditions. Some acti-
vities may be characterized by a higher risk to the 
employees that can lead to negative effects on their 
mental health and symptoms of mental disorders. 
Workers in chemical production, who have a long-
term contact with harmful substances at the work-
place, are susceptible to the development of chronic 
intoxication that sometimes goes unnoticed by the 
employees.
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The term “environmental health” 2010 [2], has 
long gone beyond the concept accepted by the in-
ternational community and includes the theory and 
practice of assessing, correcting, controlling, and 
preventing environmental factors that may threa-
ten the health of the present and future genera-
tions. In the modern understanding of occupational 
medicine, this term is widely applied to the state of 
health of the employees [1].

The global community recognizes that indivi-
dual interventions based on practice and research 
are needed to help maintain good mental health and 
well-being at the workplace. On March 25, 2010, at 
its 307th session, the administrative council of the 
International Labour Organization (ILO) approved 
a new list of occupational diseases [3]. The ILO list 
included psychoemotional and behavioral disorders 
if a direct link was established between the expo-
sure to risk factors and the development of such 
disorders in the employee.

Considering the increased number of anxiety 
and depressive states worldwide, the risk of which 
is directly related to socio-psychological factors, 
development of a mental healthcare model in the 
Russian Federation by 2025, approved by a Pre-
sidential Decree No. 254 dated June 6, 2019 was 
strategized [4]. Psychosomatic diseases are be-
coming widespread among the population due to 
several psychological factors, insufficient stress re-
sistance, and long-term psychoemotional stress. 
These disorders significantly reduce the quality of 
life and lead to long-term disability by the addi-
tion of concomitant diseases, including dependence 
on alcohol and other psychoactive substances. Con-
sequently, the prevention of mental and behavioral 
disorders is important for the prevention of non-
communicable diseases among the population of 
the Russian Federation.

The main guidelines of the strategy are as fol-
lows:

– Improved detection and prevention of depres-
sive, anxiety, and post-stress disorders;

– Improvement of dispensary monitoring, in-
cluding an online dispensary monitoring using 
information technology for patients with non-com-
municable diseases, including mental disorders;

– Increasing the availability of psychological 
and psychotherapeutic assistance.

According to WHO, mental disorders will be in-
cluded in the top five diseases leading to disabili-
ty in 2020 [5]. About 15% of the global working 
po pulation needs psychiatric care; in Russia, this 
 value is close to 25% [6].

Numerous sources provide scattered information 
about the impact of working conditions on the men-
tal health of workers. Domestic experience in con-

ducting epidemiological studies also confirms that 
the most accurate data on the prevalence of mental 
disorders can be obtained by continuous psychopro-
phylactic examination of employees during the sur-
veys conducted at their place of work [7].

The prevalence of mental pathology in the po-
pulation detected officially by traditional approa­
ches was determined as 10:1 [8]. The nature of 
work at chemical industries; including physical la-
bor (the severity and intensity of work), life-endan-
gering tasks (working with explosives and at high 
temperatures), and negative environmental factors; 
render their employees at an increased risk of de-
veloping mental disorders. Their work profiles are 
one of the most stressful in emotional and psycho-
logical terms.

Aim. Study of the nature of mental maladap-
tation of workers at chemical production facilities 
and the assessment of the contributing industrial 
and non-industrial risk factors for mental health 
disorders.

Materials and methods
For the period from 2012 to 2018, the authors 
conducted a continuous cohort study to carry 
out a comprehensive survey of the state of men-
tal health of workers involved in chemical produc-
tion in the industries in Republic of Tatarstan. The 
first group (group I, n = 673) included employees 
at the PAO Kazan organic synthesis facility. In the 
se cond group (group II, n = 201), employees in-
volved in the production of a pyroxylic gunpowder 
were examined at the FKP Kazan state gunpowder 
factory. The third group (group III, n = 352) was 
a control group that included employees at the au-
xiliary divisions (without any exposure to chemical 
factors) of a telecommunications company.

The work was approved by the ethics commit-
tee of Kazan State Medical University (report No. 2 
dated 03.03.2020).

The study parameters included the chemical 
and physical production-related factors, the inten-
sity of the manual labor (n = 584), and the general 
class of working conditions according to the ma-
nual P.2.2.2006-05 [9]. An occupational risk was 
assessed per the “Guidelines for the assessment of 
occupational risk of the health of employees. Orga-
nizational and methodological bases, principles and 
evaluation criteria” P 2.2.1766-03 [10].

The study included employees of both sexes, 
aged 20 years and older, with a work experience 
not less than 1 year. All participants gave writ-
ten informed consent to undergo periodic medical 
 examinations as established by the order of the Mi-
nistry of Health Care and Social Development of 
the Russian Federation dated 12.04.2011 №302n 
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that states: “About the approval of lists of harmful 
and (or) dangerous production factors and works, 
under which compulsory preliminary and periodic 
me dical examinations (surveys), and the procedure 
for conducting of mandatory preliminary and perio-
dic medical examinations (examinations) of emplo-
yees engaged in a heavy work and work with harm-
ful and (or) dangerous working conditions” [11].

For more information, we studied the “Medi-
cal card of an outpatient” (form N025/u-04). The 
examination of professional fitness was conducted 
periodically by the Chairman of the medical com-
mission; a professional pathologist.

At the next stage, collection and analysis of 
anam nestic and hereditary data and specially de-
signed questionnaires were used. Employees of all 
three groups (n = 1226) underwent the following 
tests:

– Clinically structured psychiatric interview;
– Survey to identify additional non-produc-

tion-related risk factors;
– Assessment of neurotic states using a ques-

tionnaire to identify them (K.K. Yakhin, D.M. Men-
delevich) [12];

– Assessment of the mental state by studying the 
perception of time (Zaitsev O.S., Krasnov V.N.) [13];

– Lusher’s method of color choices (L. N. Sob-
chik’s method) [14].

Statistical analysis was performed using the sta-
tistical program R [15]. Logistic regression models 
were constructed to study relationships and calcu-
late probabilities [16, 17], confidence intervals and 
standard errors were calculated for the significance 
level of 5%.

Results
For meaningful comparisons, the first two groups 
were considered as the main groups. Based on 
their working conditions at different industries, the 
groups were exposed to the following factors:

1) Group I: complex chemical factors, produc-
tion noise, and emotional overload;

2) Group II: complex effects of chemicals and 
high intensity physical labor;

3) Group III was the control group comprising 
employees who were not exposed to negative pro-
duction-related factors and worked in acceptable 
conditions.

Table 1 presents the data on the general assess-
ment of working conditions of employees accor-
ding to the degree of harm and danger.

The main components of air pollution in the 
working area of the organic synthesis production 
facility were aliphatic compounds and unsaturated 
hydrocarbons. Additionally, aromatic hydrocarbons 
including, methanol, dimethylformamide, formal-

Table 1. General assessment of working conditions of workers according to the degree of harm and danger*

Production Profession
Class of working conditions by intensity of factors

General class  
chemical noise (LEQ) microcli-

mate 
 the severity 

of work 
the intensity 

of work

Production of 
ethylbenzene 
(Group I)

Operator,  
n = 27 3.1 3.1 2 2 3.1 3.2

Maintenance 
man, n = 51 3.2 3.2 2 3,2 2 3.3

The production 
of ethylene, pro-
pylene (Group I)

Operator,  
n = 13 3.1 3.1 2 2 3.1 3.2

Maintenance 
man, n = 35 3.2 3.2 2 3.2 2 3.3

The production 
of  pyroxylin 
powders 
(Group II)

Dehydration, 
n = 36 3.1 2 2 3.2 3.2 3.3

Plasticiza-
tion, n = 38 3.4 2 2 3.2 3.2 3.4

Pressure tes-
ting, n = 36 3.4 2 2 3.2 3.2 3.4

Cutting,  
n = 48 3.2 2 2 3.2 3.2 3.3

Telecommunica-
tions company 
(Group III)

Supporting, 
n = 96 2 2 2 2 2 2

Note: * guidelines for the hygienic assessment of working environment and labor process factors; criteria and classification of 
working conditions (guidelines P 2.2.2006-05).
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dehyde, 4,4-dimethyl-1,3-dioxane, and others that 
differed in the degree of toxicity and the nature of 
action were found. The maximum single concen-
trations of harmful substances exceeded the estab-
lished standards by 1.8–3.0 times. The intensity of 
industrial noise in some workplaces exceeded the 
permissible levels by 5–20 dBA.

The nature of work of group I employees can 
be characterized as “stressful” due to the exposure 
to explosives and high temperatures, the potential 
danger of accidents, performing complex tasks, and 
the duration of concentrated observation >50%–
55% of the shift time (class 3.2); and “heavy” due 
to the large volume of manual operations, lifting 
and moving of up to 35 kg of weight, and staying in 
a forced working position for up to 30% of the shift 
time (class 3.2). The general class of working con-
ditions in this group was 3.2–3.3.

The technology for the production of pyroxy-
lic powders has remained virtually unchanged for 
many decades, with a level of mechanization of 
about 65%. The mass of goods regularly moved by 
the employees during the production process does 
not meet the safety standards, reaching up to 39.9 
kg when the combined mass of containers and their 
products (trays, frames, etc.) is considered.

In addition to the significant severity of the 
manual labor, the working conditions of group I 
employees were characterized by a high degree of 
psychological stress due to their exposure to explo-
sives and extremely high temperatures. Along with 
diethyl ether and ethyl alcohol in the air, during 
plasticization and pressing operations, acetic acid 
and diphenylamine vapors were detected above the 
maximum permissible concentration.

Group II employees were exposed to a combi-
nation of negative production-related factors (in-
creased content of harmful substances above the 
maximum permissible concentration, high tem-
peratures and relative humidity) and manual la-
bor (significant physical dynamic load, lifting and 
moving heavy loads, frequent body tilts, emotional 
stress). Working conditions at all stages of the py-
roxylin powder manufacturing process can be as-
sessed as harmful to the 4th degree (3.4).

All the surveyed groups were similar in their 
non-production-related characteristics (sex, family 
status, education, etc.). The average age and work 
experience in production of the surveyed emplo-
yees was 43 ± 13.3 years and 12.2 ± 10.01 years, 
respectively. No statistically significant differen­
ces were observed among all the groups in terms 
of their socio-demographic characteristics, geogra-
phy of residence, and workflow schedule (table 2). 
This made it possible to draw a valid comparison 
regar ding the impact of production-related factors 

on the mental health of the employees among the 
groups.

According to the results of the survey, two sub-
groups were identified among each professional 
group; namely, people with a stable mental adap-
tation and those with an unstable mental adapta-
tion or maladaptation. With this approach, we were 
not considering the diagnosis of painful conditions; 
however, we considered the quantitative and quali-
tative analysis of those signs that can occur both in 
healthy people and in patients with non-psychotic 
disorders. The frequency of occurrence of various 
types of mental maladaptation among workers in 
different working conditions, in terms of the wor­
king environment and manual labor, was analyzed. 
The results showed that the proportion of people 
with mental maladaptation between the main and 
control groups differed significantly (p < 0.05). 
The rates of maladaptation observed in groups I 
and II were 23–104 per 1000 and 139–330 per 1000 
 people, respectively.

Analysis of the relationship between men-
tal maladaptation and the impact of non-produc-
tion-related factors showed that the probability of 
maladaptation among women was significantly 
higher than in men. In the main group, single and 
married people were generally happier than those 
who were divorced or widowed.

Employees in the main group who had a  higher 
level of education were significantly more likely to 
exhibit almost all variants of mental maladapta-
tion than those with secondary level of education 
[ anxiety, 5.9 ± 0.096 vs. 5.5 ± 0.100 (p = 0.01); neu-
rotic depression, 4.7 ± 0.12 vs. 4.2 ± 0.12 (p < 0.01); 
asthenia, 7.3 ± 0.10 vs. 6.7 ± 0.10 (p < 0.01); obses-
sive-phobic disorders, 4.2 ± 0.082 vs. 3.8 ± 0.084 
(p = 0.01); and vegetative disorders, 10.6 ± 0.18 vs. 
9.9 ± 0.19 (p = 0.03), respectively]. This may be due 
to the greater responsibility and emotional stress of 
the profession in the former. However, for conver-
sion-type reactions that included symptoms such as 
shortness of breath, discomfort in the chest during 
unrest (35%), swallowing (38%), increased sensiti-
vity (33% and 34% among group II and I emplo-
yees, respectively), swallowing (22%) and stomach 
pain in case of anxiety (15%), no significant dif-
ferences were noted between the former and latter 
(probability of 4.6 ± 0.099 vs. 4.3 ± 0.102, p = 0.09).

According to our observations, the highest 
chances of developing mental maladaptation were 
seen in men and women with 5–10 and  10–15 
years of work experience, respectively; wherein 
they were chronically exposed to subtoxic doses 
of complex chemical organic compositions, explo-
sives, and high temperatures [18]. Compared with 
the control group, the group I employees with up to 
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4 years of experience were at significantly higher 
risk for the development of mental maladaptation 
(0.750 ± 0.217, p ≤ 0.005) that can be explained by 
the possible departure of these workers from their 
profession once their symptoms surfaced.

In group II, the probability of a maladaptation 
was significantly reduced during the 5th–14th year of 
work (0.140 ± 0.020, p ≤ 0.005) that was consistent 
with the data of N.F. Izmerov (1998) regarding the 
effect of the absence of production­related factors. 
However, from the 15th year of work, the probabili-
ty of maladaptation increased again (0.175 ± 0.032, 
p ≤ 0.005); confirming the hypothesis regarding the 
influence of production­related factors on the de-
velopment of mental health disorders (table 3).

The level of the economic security and material 
compensation for the harmful working conditions 
at the industries pertaining to “organic synthesis” 

Table 2. Socio-demographic characteristics

Social charactersitcs
The first group  

(n = 673)
The second group  

(n = 201)
The third group  

(n = 352)

n % n % n %

Sex
male 527 78.31 48 23.88 148 42.05

female 146 21.69 153 76.12 204 57.95

Age, years

21–30 190 28.23 7 3.48 84 23.86

31–40 160 23.77 31 15.42 77 21.88

41–50 190 28.23 52 25.87 107 30.40

51–60 124 18.42 92 45.77 79 22.44

61 and older 9 1.34 19 9.45 5 1.42

Experience, years

1–4 234 34.77 8 3.98 69 19.60

5–14 294 43.68 69 34.33 146 41.48

15 and more 145 21.55 124 61.69 137 38.92

Education

incomplete secondary 14 2.08 8 3.98 1 0.28

secondary special education 362 53.79 157 78.11 58 16.48

higher education 278 41.31 34 16.92 283 80.40

incomplete higher education 19 2.82 2 1.00 10 2.84

Marital status

single 130 19.32 29 14.43 68 19.32

married 480 71.32 138 68.66 232 65.91

divorced 51 7.58 21 10.45 37 10.51

widow 12 1.78 13 6.47 15 4.26

Family relation-
ships (FAM.REL)

good 653 97.03 193 96.02 348 98.86

conflict 20 2.97 8 3.98 4 1.14

Satisfaction with 
your family life

yes 637 94.65 178 88.56 338 96.02

no 36 5.35 23 11.44 14 3.98

Financial support 
of the family

sufficient 212 31.50 83 41.29 167 47.44

insufficient 155 23.03 43 21.39 48 13.64

satisfactory 306 45.47 75 37.31 137 38.92

Table 3. The probability of the formation of maladaptation 
depends on experience

Experience, 
years

The first 
group  

(n = 673)

The second 
group  

(n = 201)

The third 
group  

(n = 352)

1–4 0.150±0.023 0.750±0.217* 0.145±0.042

5–14 0.140±0.020* 0.394±0.085 0.253±0.036

≥ 15 0.175±0.032* 0.450±0.056 0.358±0.041

Note: *р ≤ 0.05.

significantly exceeded (in general, as in the sphere 
related to the oil and gas complex) that of the indus-
tries pertaining to the production of pyroxylic pow-
ders. We considered this as an important factor that 
influenced the development of mental health disor-
ders that was confirmed by a statistically signifi-
cant difference between the subjective assessment 
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of material security and the probability of develop-
ing mental maladaptation in the main groups.

The probability of mental maladaptation was sig-
nificantly higher in group II employees who assessed 
their level of material security as insufficient and 
satisfactory (0.652 ± 0.099, p ≤ 0.005; 0.548 ± 0.077, 
p ≤ 0.005, respectively) with a small subjective dif-
ference between the two levels (according to the em-
ployees; regarded as “preferably more”).

In group I employees, the probability of form-
ing a mental maladaptation of workers with insuf-
ficient material support was significantly higher 
(0.209 ± 0.033, p ≤ 0.005). This was confirmed by the 
nature of complaints about “lack of confidence in the 
future,” ideas of low value, the expressed component 
of anxiety—“difficulty falling asleep” (44%), and 
anxiety and concern for someone or something (66%).

For a detailed analysis of the nature of mental 
disorders at the prenosological level, depending on 

the nature of production-related factors, a factor 
analysis (using varimax-rotation) of the survey re-
sults was performed; taking into account the work 
experience at the existing establishments.

The results of the factor analysis (table 4) show 
that in people with work experience up to 9 years, 
under the influence of chemical factors, noise, 
and emotional loads, the selected factors can be 
consi dered to be responsible for the mental mal-
adaptation of individuals leading to character 
accentuations of the anxiety type (factor 1), con-
version type (factor 2), and asthenic type (factor 3).

Along with characterological reactions, the first 
two factors include vegetative appearances, while 
2nd and 3rd factors include depression and obses-
sive-phobic disorders (factor 1). Similarly, although 
more clearly, this regularity is seen in the 10–14 
year work experience group that commonly exhi-
bited conversion type of responses, depression, 

Table 4. Factor analysis of the structure of borderline mental disorders depending on the work experience at chemical 
production facilities

Experience up to 9 years Experience 10–14 years Experience 15 years and more

The first group factor loads

Scale of the 
questionnaire factor 1 factor 2 factor 3 factor 1 factor 2 factor 3 factor 1 factor 2 factor 3

Alarm 0.77* 0.27 0.26 0.4 0.83* 0.39 0.32 0.89* 0.3

Psychotic 
depression 0.35 0.54* 0.45* 0.72* 0.28 0.43* 0.8* 0.27 0.36

Asthenia 0.34 0.29 0.89* 0.28 0.28 0.76* 0.71* 0.39 0.26

Conversion type 
of response 0.34 0.83* 0.25 0.82* 0.32 0.21 0.65* 0.37 0.4*

Obsessive-phobic 
disorders 0.54* 0.36 0.27 0.55* 0.49* 0.23 0.49* 0.54* 0.24

Autonomic 
disorders 0.58* 0.48* 0.37 0.71* 0.37 0.45* 0.44* 0.36 0.82*

% of dispersions 27% 25% 22% 37% 22% 20% 35% 26% 19%

The second group factor loads

Scale of the 
questionnaire factor 1 factor 2 factor 3 factor 1 factor 2 factor 3 factor 1 factor 2 factor 3

Alarm 0.72* 0.41* 0.49* 0.29 0.91* 0.28 0.36 0.89* 0.26

Psychotic 
depression 0.29 0.91* 0.28 0.81* 0.32 0.14 0.68* 0.33 0.42*

Asthenia 0.72* 0.54* 0.28 0.52* 0.54* 0.38 0.41* 0.26 0.87*

Conversion type 
of response 0.43* 0.48* 0.76* 0.91* 0.19 0.35 0.79* 0.32 0.36

Obsessive-phobic 
disorders 0.71* 0.23 0.29 0.29 0.31 0.91* 0.63* 0.48* 0.29

Autonomic 
disorders 0.66* 0.21 0.61* 0.72* 0.53* 0.3 0.63* 0.38 0.48*

% of dispersions 38% 27% 24% 41% 27% 21% 36% 24% 23%

Note: * significant factor load.
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vegetative disorders, phobia (factor 1), the relation-
ship of anxiety with phobic disorders (factor 2), as 
well as the relationship of asthenovegetative disor-
ders with obligate depressive disorders (factor 3).

The obtained results confirm the clinical data 
about faster decompensation, under conditions of a 
combined noise exposure with emotional stress and 
chemical factors, in people, with anxiety-depressive 
and conversion traits, who have decompensated al-
ready in the first 5–10 years of work. For employees 
with more than 15 years of experience, the forma-
tion of a general neuroticism is specific; confirmed 
by the data of the factor analysis, wherein the 1st and 
2nd factors have quite high loads across all scales.

Evaluation of the results of the factor analysis of 
employees, whose work was characterized by expo-
sure to chemical factors, high temperatures, and ex-
plosives showed that the borderline neuropsychiatric 
disorders identified in the first 9 years of work were 
closely related with characterological features, in-
cluding appearance of asthenovegetative and anxi-
ety-phobic disorders (factor 1). Among these people, 
the structure of factor 2 indicated the predominance 
of a neurotic depression also in combination with ap-
pearances of asthenic disorders and conversion type 
of reactions. Factor 3 included conversion disorders 
with vegetative appearances of the anxiety type.

With an increase of work experience to 10–14 
years, the structure of the 1st factor comprised pre-
dominantly the conversion (displacement) reaction 
type with the maximum factor load. The inclusion 
of depressive and asthenovegetative disorders in the 
structure of this factor indicated a tendency to form 
disorders of adaptive responses—F43.2—accord-
ing to the International classification of diseases of 
the 10th revision (ICD-10) [19]. Factor 2 included 
anxiety disorders with a maximum factor load and 
asthenovegetative disorders with a lower one that 
complemented the structure of this factor. The 3rd 
factor showed the maximum load on the scale of ob-
sessive-phobic disorders, acting in isolation; indi-
cating its independence from other disorders.

For employees with greater than 15 years of 
experience, the factor structure became different: 
high on almost all scales with a predominance of 
the conversion type of a response, supplemented by 
interdependence of depressive, obsessive-phobic, 
and vegetative disorders that showed a tendency 
toward general neuroticism, differing in structure 
(factor 1). The 2nd factor included an anxiety radical 
linked to obsessive-phobic reactions, while in the 
3rd factor an asthenic component was distinguished, 
supplemented by vegetative disorders with depres-
sive symptoms.

Thus, factor analysis of the results of the screen-
ing survey, considering the experience characteris-

tics of the main groups, allowed us to clearly define 
the dynamics of the development of the structur-
al states of mental maladaptation. Cross-cutting 
leading syndromes among employees of the first 
group were characterological conversion reactions 
that were, in the initial years, combined with anx-
iety-phobic symptoms and asthenovegetative re-
actions. With increasing length of service, the 
structure of borderline neuropsychiatric disorders 
becomes more complex, and subsequently an ex-
pressed neuroticism was formed with a predomi-
nance of a depressive-asthenic characterological 
reaction of avoidance.

For people working under conditions of ex-
posure to chemical factors, explosives, and high 
temperatures, asthenovegetative symptoms in com-
bination with the personal type of conversion re-
sponses were predominant. Concurrently, in the 
first 9 years of experience, there were general 
neurotic reactions with an expressed contribution 
across all scales, indicating the influence of adap-
tive mechanisms up to the formation of decompen-
sation. Further, with increasing experience, they 
were transformed into a conversion type of reaction 
of the somatovegetative type with phobic radical 
components and obsessions that were subsequently 
revealed to be relatively independent from charac-
terological reactions.

Discussion
Our study showed that not only production-relat-
ed factors in general, but also the evolutionary and 
temporary (experience) characteristics determined 
the different mechanisms for the development of 
mental health disorders.

Considering the international and national liter-
ature and the findings of our own study, it is nec-
essary to include these factors, which may prove 
harmful in the long run, for determining the na-
ture of the working conditions. Establishments that 
require intense manual labor should enforce pre-
liminary and periodic medical examinations of 
their employees. To achieve this, it is necessary to 
change the approaches for the assessment of work-
ing conditions by evaluating the intensity of the 
requisite manual labor and the intellectual, senso-
ry, and emotional factors.

Advancements in science and technology have 
done much to save people from the effects of ill­
health. However, not all the negative factors of an 
establishment can be eliminated at once. The re-
vealed mechanisms of the formation of mental 
 adaptation disorders require domestic specialists, 
in the field of occupational medicine, and special-
ists in the field of psychiatry to continue working 
toward “industrial” psychiatry; develop common 
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criteria for assessing the mental health of workers 
in harmful production-related conditions to imple-
ment appropriate measures of prevention of disor-
ders and establish psychohygiene.

The goal should be to develop common diag-
nostic criteria corresponding to class F40–F48 
(ICD-10) that can be applied for diagnosing an oc-
cupational disease. This measure will allow the in-
tegration of mental maladaptation into the list of 
occupational diseases of the Russian Federation 
item 2.4—“Mental and behavioral disorders”—ap-
proved by the ILO in 2010 [3].

In anticipation of adaptation of ICD-11 [20] in 
domestic practice, drafted the order “On approv-
al of lists of harmful and (or) dangerous production 
factors and works, under which compulsory pre-
liminary and periodic medical examinations (sur-
veys) are carrying out, and the order of carrying 
out of obligatory preliminary and periodic medical 
examinations (surveys) of workers on heavy works 
and on works with harmful and (or) hazardous la-
bor conditions,” it is necessary to consider factors 
such as intensity of work and emotional load, in 
relation with other factors responsible for the de-
velopment of mental health disorders in various 
professions.

Conclusion
1. The working conditions of employees at 

chemical industries involved in organic synthe-
sis correspond with the 3rd harmful class of the 2nd 
and 3rd degrees classifications of workplace safe-
ty guidelines (3.2–3.3), and include chemical fac-
tors, constant noise, and emotional stress. In the 
industries involved with the production of pyroxyl-
ic powders, these are close to dangerous (3.3–3.4), 
and include chemical factors, the severity of manu-
al labor, and emotional stress.

2. The nature and risk of mental maladaptation 
of employees are determined by the characteristics 
of exposure to harmful production-related factors, 
they depend on the level of education, marital sta-
tus, economic security, and evolve with increased 
work experience (length of service in harmful con-
ditions).
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