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Introduction. A growing social demand for telephone communication operators in the society «24/7», along with the increas-
ing requirements to their psycho-physiological sphere, actualize studies on dynamically changing working conditions and 
their impact on the health of workers.
The aim of the study – to reveal the specific features of working conditions and their connections with the functional body 
state and parameters of health status of telephone communication operators.
Materials and method of research. Analysis of literature from electronic databases of scientific sources on biomedical informa-
tion (National Scientific Medical Library of Ukraine, National Library of Ukraine named after V. I. Vernadsky, PubMed, 
Scopus, Embase, Web of Science, CIS, e-library, etc.) and Internet portals Google and Yahoo, using a structural-logical 
approach and a biblio-semantic method, was made.
Results of studies and conclusions. Characteristic features of the work of telephone communication operators are: intense 
information and neuro-emotional load; high load on the auditory and visual analyzers, voice apparatus; work in shift sche
dules, including night shifts, under lack of time, using video displays, computer software, headsets, means of communication, 
often – under conditions that do not meet hygiene standards. The leading harmful factors of working conditions for telephone 
communication operators are work strain and noise (Class 3.1–3.2). Microclimate (exceeding the threshold limit values 
(TLV) for air temperature and speed of air movement; low humidity) and aeroionization of the air (insufficient) also do not 
meet hygienic standards (Class 3.1). Depending on specific conditions, 15–47 % of telephone communication operators 
experience occupational stress; up to 80 % of operators report sleep problems. The most common are problems with vision, 
hearing and voice – the most loaded organs during work. Diseases of the musculoskeletal system (mainly the cervical spine), 
female pelvic organs, upper respiratory tract (mainly cough), diseases of blood circulation are also prevailing; there are data 
on diseases of hemopoietic organs, neoplasm, mental diseases. Occupational stress in telephone communication operators 
increases the number of health complaints. After the age of 45, the functional state of the circulatory system is worsening and 
the effectiveness of nerve regulatory mechanisms decreases. As a risk group for health, telephone communication operators 
need specific preventive measures to maintain their health and extend their occupational longevity.
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Introduction

The work of telephone communication operators 

has evolved from telephone operators of telephone 

stations (since 1877, when the first telephone sta-

tion had been opened in New Haven, USA) to 

telephone operators of today's call centers 

(appeared with the launch of the first «Automatic 

Call Distributors» by Rockwell Galaxy company 

(USA) in the 70s of the twentieth century), which 

is now one of the most demanded in the society. By 

its nature, it was always operator work mostly of 

mental origin. And if the first telephone operators, 

in addition to mastering the equipment, needed 

certain communication skills, for call operators of 

nowadays it is required a significant amount of ref-

erence knowledge specific for each call center, 

advanced skills on business communication, docu-

mentation processing, customer databases. The 

equipment itself has changed, and a relative share 

of intellectual and voice loads has increased.
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In the «24/7» society, functioning 24 hours a 

day and 7 days a week, a consumer market dictates 

a need for round-the-clock work of call centers, the 

use of non-standard shift schedules, to which 20 % 

of workers cannot adapt and are forced to leave their 

occupation [26].

The occupation of operators of telephone service 

was traditionally considered to be female and today 

is one of the most prevailed, where computer equip-

ment and new communication technologies are 

used.

Under rapid development of new technologies and 

IP-telephony, a characteristic feature of work activity 

of telephone communication operators is high ner-

vous and emotional stress caused by the information 

pressure, lack of time for performing work opera-

tions, and high personal responsibility for decision-

making. As such occupational activity of a human-

operator becomes a source of chronic psycho-emo-

tional stress [34, 37], which can be developed as a 

result of a prolonged maintenance of the work strain, 

feeling negative emotions, etc. [18, 37]. As a result, 

a long-term strain of adaptive mechanisms of almost 

all physiological systems of the body of a working 

person is developing, first of all of the central ner-

vous, endocrine, cardiovascular, immune and other 

systems, which sooner or later leads to their exhaus-

tion and poses a threat to the human health [14, 17]. 

Today, the most important pathogenetic role of 

stress in the development of many diseases has been 

already proven [11, 14].

The growing social need for telephone communi-

cation operators, along with the increasing require-

ments to their psycho-physiological sphere, actua

lize studies on dynamically changing working con-

ditions and their effects on the health of workers.

The aim of the study – to reveal the specific 

features of working conditions and their connec-

tions with the functional body state and parame-

ters of health status of telephone communication 

operators.

Materials and methods of research

Using the web interface and client-server database 

management systems, a literature search was con-

ducted, using the funds of electronic databases of 

scientific sources of biomedical information – por-

tals of the National Scientific Medical Library of 

Ukraine, Vernadsky National Library of Ukraine, 

Russian Scientific Electronic Library (e-library), 

National Medical Library of the USA (Medline, 

PubMed), ILO information resources on labor pro-

tection (CIS), databases of the Elsevier Publishing 

House (Embase, Scopus), platforms of the Web of 

Science. Also, there were used search engines of 

Internet portals Google and Yahoo. 

The literature was analyzed using the personal 

experience in research on occupational health and 

physiology of work of individuals of mainly operator’s 

and mental work, working under high nervous-

emotional strain, in a shift schedule. A method of 

structural-logical analysis (for selecting literature 

sources and their grouping) and a biblio-semantic 

method (for summarizing the analysis of literary and 

collected data, studying the state of the problem and 

determining the directions to its solution) were used.

Results of the study

Work conditions. The occupation of a modern 

digital telephone communication operator can be 

presented as a model of intense mental work, the 

characteristic features of which are: intense infor-

mation and nervous-emotional strain, high load on 

the auditory and visual analyzers, voice apparatus, 

working under lack of time, and in some cases, lack 

of information. Operators are working with video 

display terminals using a keyboard and computer 

software, means of communication and headsets.

The work of telephone operators of a reference-

information telephone node involves receiving, pro-

cessing and analysis of a significant amount of visual 

and audio information under both its uneven distribu-
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tion within a working time and a hard time limit for 

receiving a call from one subscriber (6.1–7.2 s), and 

also the need in continuous attention concentration 

and its quick switching [1]. The density of the infor-

mation load during the first 3–4 hours of a day shift is 

82–96 %. The high workload on the emotional 

sphere is formed due to high personal responsibility 

for the results in solving of the work tasks, the need to 

strict adherence to time standards on servicing one 

subscriber and shift production norms, experiencing 

emotional loads in communication with «difficult», 

unbalanced subscribers. Poor quality of communica-

tion (lack of audibility) often complicates mutual 

understanding, increasing tension and inducing psy-

chological discomfort.

Studies of work conditions at 15 telephone stations 

revealed a significant number of visual and acoustic 

signals, that are processed by telephone operators per 

hour of work – 175–300 or more, as well as signifi-

cant loads on their voice apparatus – 15–40 % of 

the work shift duration [9]. However, these indicators 

can vary significantly depending on a specific site.

Modes of operation in telephone companies are 

among non-standard – i. e. differ from a 5-day 

working week for 8 hours in the daytime. The com-

panies are working around the clock, when for one 

telephone operator no more than 3 night shifts are 

provided for a month, subject to the 36-hour working 

week. There are also the enterprises that use a shift 

schedule without night works. 

The shift character of work, primarily with night 

hours, is being considered as a factor that increases the 

strain of work [6], because night works cause strain at 

the time period that is unforeseen by nature, which 

entails a willed raise of work tension – more than it is 

required for the same activity in the daytime. That’s why 

night shifts are the most tiring, accidental and trau-

matic, less productive [19, 28, 43] and the most prob-

lematic for health maintenance [25, 26, 31, 43].

The levels of intellectual, sensory, emotional loads, 

monotony and characteristics of work regime make it 

possible to qualify the work strain for telephone opera-

tors, according to the Hygienic Classification of Work 

[6], as harmful, 3rd Class, 1st–2nd degrees [7, 9, 15]. 

They cause functional changes that are not recovered 

to the beginning of the next shift and increase the risk 

of health impairment, including the development of 

occupational diseases (Class 3.1), or provoke persis-

tent functional disorders, leading in most cases to the 

increase in work-related morbidity and occurrence of 

individual cases of occupational diseases resulting 

from the prolonged exposures (Class 3.2).

The severity of work in this occupation is formed 

mainly by a large number of small stereotypical 

movements of fingers (ranging from 11 to 19 thou-

sand per shift), as well as physical inactivity (a seden-

tary type of work, staying up to 20 % of the shift time 

in a fixed work posture). However, values of these 

indicators do not go beyond the criteria of occupa-

tional standards, which makes it possible to assess 

the severity of the telephone operator’s work as per-

missible (Class 2nd) [1, 9], when possible changes in 

the functional body state are recovered at the begin-

ning of the next work shift and do not adversely affect 

the health of workers and their descendants [6].

The main factors of the work environment, the 

levels of which do not meet hygienic standards at 

the telephone operators’ workplaces, are: 

– noise (Class 3rd, 1st–2nd degree of harmfulness:  

L = 72–76 dBA equivalent with the norm of up 

to 65 dBA); the main source of noise load is an 

audio signal, entering through an acoustic head-

set, which most often causes acoustic injuries 

(shocks) as well as background noise in the 

operating room due to talks of other operators, 

noise from operating air conditioners, etc.); 

– microclimate (3rd Class, 1st degree of harmful-

ness: excess of the TLV for air temperature – up 

to 2.0–6.0 °C, air velocity – up to 4 times, air 

humidity below the standard – 33–42 % with a 

norm of 40–60 %, due to continuous air condi-

tioning); and, often;
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–	insufficient aeroionization of air in industrial 

premises – 1st degree, Class 3rd: insufficient 

concentration of aeroions of positive polarity (6 

or more times lower than optimal, lower than 

minimum) and negative polarity (17 or more 

times lower than optimal, twice or more times 

lower than minimum); a polarity indicator at 

the level of the minimum of the necessary level 

(-0.2 c. u.) when using a liquid crystal monitor, 

and much worse (+0.56 c. u.) when using a 

cathode ray tube [9, 12].

The levels of electric and magnetic fields of 

50  Hz at workplaces of telephone operators, the 

sources of which are video displays, power supplies, 

the circuit, telephone sets, acoustic headsets, do 

not exceed the TLVs (8–25 V/m and 0.05–

0.8  A/m, respectively). At workplaces, the maxi-

mum levels of magnetic induction are recorded at 

the knees of workers (0.5–1.08 μT). According to 

the factor «electromagnetic fields», the telephone 

operator’s working conditions are qualified as per-

missible (Class 2nd) [9].

For call-center operators, working conditions are 

very similar to those of telephone station operators, 

however, they can differ significantly, for example, in 

the character of work, noise load, etc., not only 

between different centers, but also between opera-

tors of the same center. For example, in the call 

center of the emergency response service (where 

firefighters, police, and military men work), 35 % of 

operators receive calls from residents of the city and 

transfer them to the appropriate response services, 

47 % of operators only receive calls from their col-

leagues, 18 % of operators only call for vehicles or 

appropriate means to respond [41]. Emotional loads 

are higher for those who communicate with resi-

dents of the city. A quarter of operators consider their 

work environment noisy. The main sources of noise 

are called poor acoustics (65 %) and use of a tele-

phone (60 %), less often – working air conditioners 

(28 %) and echo in the room (22 %). Most often, it 

is noise in the working room (76 %), less often – 

noise in other premises (17 %).

The influence of working conditions on the 
functional body state and parameters of 
health status of telephone communication 
operators. Levels of work strain and noise, excee

ding hygienic standards and deviating from accep

table levels of microclimate, impede the high-

quality performance of work tasks, on one hand; on 

the other hand, they have specific adverse effects on 

the visual and auditory analyzers, the vocal appara-

tus, and also contribute to the development of func-

tional changes in the body, in particular, in nervous 

and cardiovascular systems, which can subsequent-

ly transform into diseases. Low air humidity and, 

hence, its low electrical conductivity, contribute to 

accumulation of static electricity on the surface of 

the human body, which can be an additional reason 

of adverse changes in the functioning of the cardio-

vascular, nervous, immune systems, hemato

poiesis, and also can result in negative emotional 

reactions. At the same time, working conditions in 

some telephone communication enterprises can 

vary significantly, which affects the structure of 

morbidity of telephone communication operators.

Thus, in the structure of morbidity with tempo-

rary disability in digital telephone operators of  

15 branches of Ukrtelecom (Ukraine), respiratory 

diseases (48.0 %) take a leading place, those of the 

musculoskeletal system (13.3 %) and the nervous 

system much less (10.2 %), circulatory system 

(7.4%)  [8, 9]. The general morbidity rate with 

temporary disability is (102.2 ± 12.6) cases per 

100 employees. One-time examination of tele-

phone female operators revealed elevated blood 

pressure (> 140/90 mm Hg) in 27 % of them. The 

normal type of self-regulation of blood circulation 

was not found in anyone, the cardiac type was 

detected in 70 % of the examined, vascular type in 

30 % [35]. The transition of the functional state of 

the circulatory system from the «middle class» to 
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the class «below average» (according to the clas-

sification of V. A. Buzunov [2]) occurs in 48-year-

olds, from «below average» to «low» – in 58-year-

olds – earlier than the «retirement» age comes. 

The pulse rate in 48-year-olds exceeds the upper 

limit of the physiological norm (80 beats/min), in 

50-year-olds – exceeds that for 50–60-year-olds 

(85 beats/min) and then continues to grow. 

Consequently, the risk of diseases of the circulatory 

system in telephone operators increases from 48 

years, which can result in the decrease in the effec-

tiveness of their mental activity [13, 33]. 

The general level of morbidity of female tele-

phone operators of 22 telephone exchanges 

(Russia) corresponded to the «average» and 

«below average» in the population, but in that, 

exceeding the «average regional indicators» for 

mental disorders, diseases of the female genital 

organs and pregnancy pathology were detected (up 

to 30–37 %) [12]. Periodic medical examinations 

showed a decrease in hemoglobin levels in blood in 

23.8% of female workers (below 120 units). 

Physiological studies over a working day revealed a 

significant decrease in the processes of excitation 

in the central nervous system. The authors associ-

ate such changes in the health and the functional 

state of the central nervous system primarily with 

the effects of a complex of factors of «low» levels. In 

particular, voltage of electric and magnetic fields at 

workplaces made 3–5 V/m and 0.7–1.3 μT, 

respectively, noise levels reached 73 dBA, air tem-

perature exceeded the norm standard by 2–6 °C.

Diseases of the female pelvic organs (43.9 %) and 

eye diseases (42.7 %) are the leading ones in the 

structure of chronic morbidity among female opera-

tors of the information system (in the north-west of 

Russia), diseases of the bloodcirculatory system were 

twice less (20.4 %) [7]. No occupational morbidity 

was detected in the examined cohort; however, only 

18 % of women were considered practically healthy. 

In women with more than 10 years of work expe

rience, compared with those who worked for 

5–10 years, the levels of diseases of the bloodcircula-

tory system were 4,3 times higher; benign neoplasms 

were detected 4 times more often; blood diseases – 

3.7 times; respiratory diseases – 3.6 times; muscu-

loskeletal diseases – 1.5 times.

Increased informational, intellectual, emotional 

and sensory loads cause an increase the centraliza-

tion of the regulatory mechanisms of the bloodcircu-

latory system by the end of the work shift, which is 

manifested in an increase in blood pressure, stroke 

volume and cardiac output with the decrease in 

peripheral vascular resistance and an increase in the 

tone of the parasympathetic nervous system (based 

on a survey of 250 female telephone operators of 

«Kazakhtelecom» (Kazakhstan)) [15]. With age, the 

increase in the tone of the parasympathetic nervous 

system by the end of the shift is becoming more pro-

nounced (in the group of 35–45-year-olds it 

increases by 23.9 % by the end of the shift, by 32.2 % 

in the group older than 45 years) [15], which accord-

ing to the literature data is associated with the 

increase in the strain of both the cardiovascular and 

sympatho-adrenal systems [16], with the decrease in 

the adaptive resources of the blood circulatory sys-

tem and worsening in the state of the nervous system 

[5], with a deterioration in the effectiveness of mental 

activity [13, 33], and reflects, in general, the age-

related growth of the «physiological price» of the work 

performed. The emotional stress formed during pro-

duction activities is the very factor that makes a sig-

nificant contribution to the development of hyperten-

sion due to the mechanisms that activate the limbic-

reticular formation and the hypothalamic zones, 

responsible for the emotional sphere [15].

More frequent disorders in the bloodcirculatory 

system are being detected under more intense 

influence of electromagnetic fields of the cellular 

communication with high systolic pressure prevai

ling among men and myocardial conduction disor-

ders among women [42].
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People who use video displays in their work often 

complain of visual and musculoskeletal discomfort, 

headaches, neuro-endocrine disorders characteris-

tic for consequences of the psycho-emotional 

stress, skin diseases, reproductive health disorders 

(in women), etc. [7]. Thus, among those working 

with liquid crystal video monitors, the most fre-

quent are complaints of the musculoskeletal disor-

ders (32 % of the respondents), organ of vision 

(31 %), digestive system (29 %), respiratory sys-

tem disorders (19 %), etc. [9].

In the third part of people of mental work involved in 

the activity with video display terminals (176 persons 

were examined, average age (40 ± 13) years, work 

experience (15 ± 10) years), the growth of the sympa-

thetic activation was detected within a shift; among 

them in 45 % of persons the extrasystole episodes were 

recorded [10]. The relative risk of obesity development 

(body mass index (BMI) > 26 kg/m3) and/or hyper-

tension (systoloc blood pressure (SBP) > 120 mm Hg; 

diastolic blood pressure (DBP) > 90 mm Hg) in the 

experience groups of 5–9 years and 10 years or more 

as compared to the group of 0–4 years amounted to: for 

BMI – 1.47 and 1.65, respectively (which may be a 

consequence of the sedentary character of work); for 

SBP – 0.62 and 1.26; for DBP – 0.76 and 6.38. 

According to the authors, the comparable data in the 

experience groups of 0–4 years and 10 years or more 

for some indicators (increased systolic pressure, 

sinus arrhythmia, impaired repolarization processes) 

may indicate a failure of adaptation even at the initial 

stage [10]. Attention is also drawn to the fact of a 

significant increase in the risk of the development of 

isolated diastolic hypertension in trained users of 

VDT (after 10 years of experience) compared with 

beginners (up to 4 years of experience) – almost 

6.5 times, which may reflect the involvement of the 

urinary system in adapting to work for VDT.

Personal computer operators have eye diseases 

(decreased visual acuity and true myopia, impaired 

binocular (volumetric) vision), decrease in work-

ability, diseases of the heart, kidneys, nervous sys-

tem, gastrointestinal tract, immune and broncho-

pulmonary systems, psychic disorders, neuro-

somatic disturbances [3]. Complaints about the 

state of health increase sharply with the increase in 

the duration of work at the video monitor.

A survey of 2130 employees of call centers 

(France) showed that 77 % of the subjects felt 

visual fatigue, 50 % – auditory fatigue, 47 % – 

voice problems, 40  % – psychological distress; 

complaints of the state of the musculoskeletal sys-

tem disorders were most often associated with the 

cervical spine (59 %) [22].

The vision problems, caused primarily by the use of 

computers and video displays, were reported by 55 % 

of call center operators, of which 74 % complained of 

eye fatigue, 68 % – heaviness in the eyes, 55 % – 

«burning» in the eyes, and 44 % each – lacrimation 

or weakening of vision (based on a survey of 476 

operators, Brazil) [40]. The risk of developing vision 

problems was increased due to such factors as female 

gender, lack of recognition at work, organizational 

problems at the call center, and high demands at work.

In conditions of the call center, in which the 

individual daily noise level varied from 68 to 

79 dBA [(74.7 ± 2.5) dBA] (taking into account 

noise levels in the work with a headset and with-

out a headset), high-frequency hearing loss (aver-

age threshold hearing levels > 20 dB HL at 3, 4 

and 6 kHz) and loss of hearing in the zone of 

speech perception (average threshold hearing  

levels > 20 dB HL at 0.5, 1, 2 and 4 kHz) were 

noted in 8.3 % and 6,4 % of the examined ears, 

respectively. High-frequency scores were recorded 

in 15.4 % of the audiograms examined. Here the 

operators were relatively of the young age (19–44 

years old; (28.1 ± 6.3) years) with the work experi-

ence of up to 12 years (2.7 ± 2.9) years) [38].

Voice problems and upper respiratory health. 

Voice loads and operators’ complaints are diffe

rent in call centers. So, in some conditions, 
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where the average phonation time constituted 

15  % of the working time, the duration of the 

working time did not become a critical factor in 

the occurrence of voice problems [21]. However, 

in other conditions, telemarketing call center 

employees show a correlation between the fre-

quency of complaints of voice problems and 

working conditions [41]. Complaints of the voice 

problems, found in 45 % of operators, are 

explained by the necessity to talk in a noisy envi-

ronment and the necessity for continuous, long 

conversations [29].

Complaints of a hoarse, deep, or weak voice are 

associated with an echo in the workroom, changes in 

voice after starting work in the occupation, and 

absence from work due to voice problems. At the 

same time, complaints of cough with sputum expec-

toration, dry cough, or dry throat are associated pri-

marily with the intensity of the workload, noise at 

workplace and from other rooms, radio, and also the 

same three factors listed above that are associated 

with complaints of audible voice changes [41].

Complaints of cough and other respiratory prob-

lems are the most common for call-center employ-

ees, and complaints of coughing after a work shift 

(80 % of operators) are twice as likely as at the 

beginning of a shift (40 %), despite the fact that 

the initial level of such complaints was high (accord-

ing to surveys in Turkey) – almost in every second 

worker [24], which may reflect the effect of the 

«accumulation» of the adverse effects from the 

previous work shifts on the functional state and 

health of the upper respiratory tract.

Occupational stress in telephone communica-
tion operators. 15–36 % of call center operators 

evaluate their work as stressful [41], 27–34 % of 

operators experience severe stress at work [34]. The 

most common complaints among them are: musculo-

skeletal discomfort, eye strain, wheezing, or sore throat 

[34]. Workers with higher levels of stress have more 

health problems, including eye strain, tinnitus, whee

zing or sore throat, chronic cough with sputum, chest 

tightness, gastritis or peptic ulcer, and musculoskele-

tal discomfort (with risk coefficients ranging from 2.13 

to 8.24) [34]. The more complaints of working condi-

tions, the more complaints of health problems, and 

more people evaluate their work as stressful [41].

Under high occupational stress, significantly 

higher values of pulse and systolic pressure within 

a 24-hour day (p < 0.007) and higher values of 

diastolic pressure during working hours (p < 0.028) 

have been revealed [42]. 

A significant positive relationship was found 

between psychological distress and the frequency 

of complaints of the state of the musculoskeletal 

system [22]. In this case, the risk of psychological 

distress is increased by such factors as forced full-

time job, inability to simultaneously meet the 

requirements of quality and quantity of work, 

strained situations with customers, negative com-

ments and lack of recognition from the authorities.

The main factors associated with the deteriora-

tion of the psychic health in 46 % of call-center 

operators complaining of occupational stress were 

identified: low subjective assessment of health sta-

tus, job dissatisfaction, high demands at work, 

emotional disagreements among employees [37]. 

Call center employees experiencing severe emo-

tional stress showed a high level of depression, 

which was significantly aggravated by fatigue [32].

The same significant prevalence of stress among 

call-center operators – 46.7 % – was accompanied 

by a slightly higher prevalence of anxiety and 

depression – 57.1 % and 62.9 %, respectively [30]. 

Poor sleep quality, long commuting time, and lack of 

leisure facilities in the office were predictors of stress 

and depression. Physical ailments, absence of hob-

bies, temporary or part-time job, and long commut-

ing time were all significant predictors of anxiety.

Call-center operators for customer support expe-

rience stronger verbal aggression and emotional 

dissonance than information service operators 

ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2021, 17 (4), 261–271

REVIEWS, LECTURES



268

17(4)'2021

because customers can be aggressive, however, 

when communicating with customers, call center 

operators are required to show certain emotions 

that the company considers acceptable, even if 

these emotions may differ from their own, which 

causes a known emotional dissonance [36].

The syndrome of mental exhaustion («burn-

out») was registered more often among female 

operators of telecommunication companies than 

among their male colleagues [4]. Women are more 

prone to emotional exhaustion and reduction of 

personal achievements.

The development of mental exhaustion in the 

each of its three phases – strain, resistance and 

exhaustion  – positively correlates with the dura-

tion of daily sleep in female telephone operators 

engaged in the day and night shifts, while for 

female telephone operators working only in the 

daytime, this correlation is being detected only at 

its first stage (strain) [20], which reflects a greater 

dependence of mental well-being on the duration of 

sleep in individuals working day and night shifts as 

compared with those working only in the daytime.

Night shifts in telephone operators potentiate the 

development of severe and pathological chronic 

fatigue, as well as development of chronic fatigue 

closely related on the decrease in systolic blood pres-

sure and impaired blood supply to the brain (decrease 

in duration of static balancing), which is not observed 

in operators working only in the daytime, and is a risk 

factor for the pathology development [23].

Up to 80 % of call-center operators complained 

of sleep problems, including cases at young age 

(on average, 25 years old) [39]. The risk factors for 

developing problems with sleep were detected: 

smoking, loneliness, high workload, lack of oppor-

tunity to relax in the office and a long commuting 

time to the office. 

Sleep problems are the first and most common 

complaints in shift workers engaged in night shifts 

[25, 26, 31]. However, the shift character of work of 

telephone communication operators is seldom stud-

ied as a factor resulting in adverse changes in the 

state of health, although its effects are also associ-

ated with the pathology development in the circula-

tory system, gastrointestinal tract, obesity, onco

logy (breast, female genital organs).

Thus, adverse changes in the state of telephone 

communication operator’s health are largely due to 

the influence of harmful working conditions, in par-

ticular, high neuro-emotional strain (with signifi-

cant loads on the visual and auditory analyzers, on 

the voice apparatus), night shifts against the back-

ground of harmful noise levels, microclimate, insuf-

ficient aeroionization of air, its low humidity and 

electrical conductivity, causing unfavorable chang-

es in the functioning of a number of physiological 

systems, organs, and in the body in general.

Despite the wide spreading of the occupation 

«telephone communication operator» and 

employment in it of women of active reproductive 

age, who to a certain extent determine the future 

reproductive and work potential of the country, 

this occupational group is not yet well studied. As 

a health risk group, it requires close attention 

from researchers, representatives of practical 

health care system as well as government bodies 

to the in-depth physiological and hygienic medical 

monitoring, development of specific preventive 

measures and managerial decisions to reducing 

health risks for those working in this occupation.

Conclusions

1.	The leading harmful factors of work conditions 

for telephone operators are work intensity (gen-

erated mainly by significant sensory, informa-

tional, neuro-emotional and voice loads, shift 

work with night shifts) and noise (generated 

primarily by the use of communication headsets, 

telephones, air conditioners, poor acoustics, 

noisy surroundings, etc.) (Class 3.1-3.2). The 
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microclimate (exceeding the TLVs for tempera-

ture and air velocity, low humidity) and aeroioni

zation of the air (insufficient) also do not meet 

hygiene standards (Class 3.1). However, levels 

of factors of work conditions may vary in different 

telephone facilities.

2.	The most common health problems in this occu-

pational group, directly related to the equipment 

used and the character of workloads, are vision 

problems (as a result of work with video dis-

plays), hearing (due to the use of communication 

headsets and being in the noisy environment), 

problems with voice (due to conversations in the 

noisy environment and continuous long-term 

talks), complaints of sleep (due to the shift 

schedule of work). In addition, the morbidity of 

telephone operators also covers the musculo-

skeletal system (mainly the cervical spine, which 

may be the result of the forced working posture), 

the female pelvic organs (as a result of the 

sedentary character of work), and the upper 

respiratory tract (due to significant voice loads, 

mainly coughing), blood circulation (as a result 

of emotional loads); hematopoiesis, neoplasm, 

mental diseases (associated with the effects of 

low levels of electric and magnetic fields). The 

structure of complaints and morbidity varies in 

different workplaces due to specificity of work-

loads and conditions of the work environment.

3.	Depending on specific conditions, 15–47 % of 

telephone operators experience occupational 

stress, up to 80 % of them – sleep problems. 

Occupational stress in telephone operators can 

result in the number of complaints of the health, 

in particular: of the state of the musculoskeletal 

system, discomfort in the visual and auditory 

analyzers, of the upper respiratory tract, diseases 

of the gastrointestinal tract, occurrence of men-

tal disorders (depression, anxiety, mental 

exhaustion («burnout»)), sleep problems. After 

the age of 45, the functional state of the circula-

tory system is worsening and the effectiveness of 

the nervous regulatory mechanisms decreases.

4.	As a risk health group, telephone operators 

require physiological, hygienic, medical moni-

toring, and specific preventive measures for pro-

moting their health and extending occupational 

longevity.

ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2021, 17 (4), 261–271

REVIEWS, LECTURES

References
1. Bryukhanova, S. T. (1985), Physiological and 

hygienic characteristics of labor and the health of tele-
phone operators of the city inquiry service, Abstract of 
Ph. D. dissertation, Donetsk, Ukraine.

2. Buzunov, V. A. (1991), Proizvodstvennye faktory i 
vozrastnaya rabotosposobnost', [Production factors and 
age performance], Zdorov'ya, Kiev, Ukraine.

3. Verkeev, A. V. and Govorushkina, M. V. (2017), 
«Symptoms and causes of troubleshooting at the work-
place of the user and the ways of their solutions», 
Aktualnye voprosy aviatsii i astronavtiki, No. 2, pp. 695– 
697. Available at: https://cyberleninka.ru/article/n/
simptomy-i-prichiny-utomleniya-na-rabochem-meste-
polzovatelya-pevm-i-puti-ih-resheniya.

4. Vodopyanova, N. E. (2011), Profilaktika i korrekt­
siya sindroma vygoraniya: metodologiya, teoriya, prak­
tika [Prevention and correction of burnout syndrome: 
methodology, theory, practice], Publishing House St. 
Petersburg. University, St. Petersburg, Russia. 

5. Vorona, A. A., Golovkina, O. L., Matyukhin, V. V. 
and Yushkova, O. I. (1999), «Influence of factors of occu-

pational environment on the clinical and physiological 
status of individuals working with video display termi-
nals», Meditsina truda i prom. ekologia, No. 7, pp. 25–28.

6. Ministry of Health care of Ukraine, (2014), zatv. 
08.04.2014. № 248. Derzhavni sanitarni normy ta pravi-
la «Gigiуenichna klasifikatsiya pratsi za pokaznykamy 
shkidlyvosti ta nebezpechnosti faktoriv vyrobnychogo 
seredovyscha, vazhkosti ta napruzhenosti trudovogo 
procesu» [State sanitary norms and rules «Hygienic clas-
sification of work by indicators of harmfulness and dan-
ger of the production environment factors, the severity 
and intensity of the work process»], By the order of the 
Ministry of Health of Ukraine dated April 8, 2014.  
№ 248], Ofitsiinyi visnyk Ukrainy, No. 41, pp. 94.

7. Kiryanova, M. N., Salangina, L. I., Sladkova, Yu. N. 
and Frolova, N. M. (2003), «Hygienic assessment of 
working conditions and the health status of female tele-
phone operators of the reference and information ser-
vice», Meditsina truda i prom. ekologia, No. 8, pp. 17–21.

8. Nazarenko, V. I. (2010), «The combined effect of the 
magnetic field of industrial frequency, noise, high air 
temperature as a problem of occupational medicine»,  
D. Sc. Dissertation Thesis, Kyiv, Ukraine.



270

17(4)'2021
ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2021, 17 (4), 261–271

UKRAINIAN JOURNAL OF OCCUPATIONAL HEALTH

9. Nazarenko, V. I., Chebanova, O. V., Martirosova, V. G. 
et al. (2007), «Physiological and hygienic assessment of 
working conditions of telephone operators of modern 
digital communication», Ukrainian Journal of Occu­
pational Health, No. 3, pp. 49–56, https://doi.org/ 
10.33573/ujoh2007.03.049.

10. Nekrasova, M. M. (2015), «Influence of occupa-
tional activity on the functional state of the cardiovascu-
lar system in work with video display terminals», 
Zdorov'ye naseleniya i sreda obitaniya, No. 6 (267),  
pp. 19–23. Available at: https://cyberleninka.ru/artic
le/n/vliyanie-professionalnoy-deyatelnosti-na-funkt-
sionalnoe-sostoyanie-serdechno-sosudistoy-sistemy-
pri-rabote-s-videodispleynymi/viewer.

11. Rusina, N. A. (2013), «Psychotherapy of a patient 
with a psychosomatic profile», Lichnost' v menyayush­
chemsya mire: zdorov'e, adaptatsiya, razvitie. Available 
at: http://humjournal.rzgmu.ru/art&id=48.

12. Svidovyi, V. I. and Kirillova, V. F. (1999), «Hygienic 
assessment of working conditions of workers of automatic 
telephone exchanges», Gigiena i sanitariya, No. 1, pp. 63–65.

13. Sokolov, Ye. I. and Belova, Ye. V. (1983), Emotsii i 
patologiya serdtsa [Emotions and pathology of the 
heart], Nauka, Moscow, Russia.

14. Shilova, S. N. (ed.) (2013), Stress, adaptatsiya i 
bolezn' : Metod. razrabotka dlya samostoyatel'noy raboty 
studentov, obuchayushchikhsya po programmam bakala­
vrata i magistratury po napravleniyu 050400 «psikhologo-
pedagogicheskoye obrazovaniye» [Stress, adaptation and 
disease: Method. development for independent work of 
students enrolled in undergraduate and graduate pro-
grams in the direction 050400 «psychological and peda-
gogical education»], Krasnoyarsk. State. ped. un-t named 
after V. P. Astafiev, Krasnoyarsk, Russia.

15. Tebenova, K. S., Ilyasova, B. I., Zarkenova, Zh. T. 
and Zarkenova, L. S. (2015), «Functional state of the 
circulatory system in employees of video display termi-
nals in shift dynamics». Uspekhi sovremennogo yestest­
voznaniya, No. 1, pp. 382–387.

16. Tkachenko, L. M, Perederiy, G. S. (2000), «Vege
tative correlates of emotional stress in persons with dif-
ferent states of the autonomic nervous system», Fiziolo­
hichnyy zhurn., Vol. 46, No. 6, pp. 61–67.

17. Khadartsev, A. A., Fudin, N. A. (2015). «Psycho
emotional stress in sports. Physiological basis and cor-
rection possibilities (literature review)», Vestnik novykh 
meditsinskikh tekhnologiy, Vol. 9, No. 3, pp.1–10, https:// 
doi.org/10.12737/13378.

18. Shemyakina, O. O. (2012), «Analysis of the causes 
of stress and methods for its prevention», Psikhologiya i 
pravo, No. 2, pp. 1–9. Available at: https://psyjournals.
ru/files/52061/psyandlaw_2012_2_Shemyakina.pdf. 

19. Akerstedt, T., Kecklund, G. and Horte, L. G. 
(2001), «Night driving, season, and the risk of highway 
accidents», Sleep, Vol. 24, No. 4, pp. 401–406, https://
doi.org/10.1093/sleep/24.4.401.

20. Bobko, N., Cherniuk, V., Martynovska, T., Gadaye
va, D. et al. (2019), «The role of sleep in the development of 
burnout, chronic fatigue and biological aging in the day 
and night workers», Sleep Medicine. Vol. 64, No. 1, pp. 42– 
43, https://doi.org/10.1016/j.sleep.2019.11.118.

21. Cantarella, G., Iofrida, E., Boria, P. et al. (2014), 
«Ambulatory phonation monitoring in a sample of 92 
call center operators», Journal of Voice, Vol. 28, No. 3, 
https://doi.org/10.1016/j.jvoice.2013.10.002.

22. Charbotel, B., Croidieu, S., Vohito, M. et al. 
(2009), «Working conditions in call-centers, the impact 
on employee health: A transversal study. Part II», Int Arch 
Occup Environ Health, Vol. 82, No. 6, pp. 747–756, 
https://doi.org/10.1007/s00420-008-0351-z. 

23. Cherniuk, V., Bobko, N., Martynovska, T., Gadaye
va, D. et al. (2019), «Effects of night work on chronic fatigue 
development and its relation to biological wellbeing in tele-
phonist», 30th Conference of the International Society for 
Chronobiology. Warsaw, Poland, July 2–5, p. 85.

24. Koshkun Beyan, A., Dirican, A., Ozkaya, Ş. et al. 
(2017). «The cough frequency among call center work-
ers: "call center cough"», Tuberkuloz ve toraks, Vol. 65, 
No. 4, pp. 296–300, https://doi.org/10.5578/tt.53799.

25. Costa, G. (2003), «Shift work and occupational 
medicine: an overview», Occup. Med. (Lond), Vol. 53, No. 2, 
pp. 83-88, https://doi.org/10.1093/occmed/kqg045. 

26. Costa, G. and Pokorski, J. (2000), «Effects of 
health and medical surveillance of shiftworkers», 
Shiftwork 2000. Implications for science, practice and 
business, in Marek, T., Oginska, H., Pokorski, J. et 
al. (ed.), Jagiellonian University, Krakow, Poland,  
pp. 71–97. 

27. Erren, T. C. and Lewis, P. (2019), «Hypothesis: 
ubiquitous circadian disruption can cause cancer», Eur. 
J. Epidemiol, Vol. 34, No. 1, https://doi.org/10.1007/
s10654-018-0469-6. 

28. Folkard, S. and Tucker, P. T. (2003), «Shift work, 
safety and productivity», Occup. Med. (Lond), Vol. 53,  
No. 2, pp. 95–101, https://doi.org/10.1093/occmed/
kqg047.

29. Fuentes-López, E., Fuente, A. and Contreras, K. V. 
(2019), «Inadequate vocal hygiene habits associated with 
the presence of self-reported voice symptoms in telemar-
keters», Logoped Phoniatr Vocol, Vol. 44, No. 3, pp. 105–
114, https://doi.org/10.1080/14015439.2017.1414302.

30. Jeyapal, D. R., Bhasin, S. K., Kannan, A. T. and 
Bhatia, M. S. (2015), «Stress, anxiety, and depression 
among call handlers employed in international call cen-
ters in the national capital region of Delhi», Indian J 
Public Health, Vol. 59, No. 2, pp. 95–101, https://doi.
org/10.4103/0019-557X.157508.

31. Kervezee, L., Kosmadopoulos, A. and Boivin, D. B. 
(2020), «Metabolic and cardiovascular consequences of 
shift work: The role of circadian disruption and sleep 
disturbances», European J. of Neuroscience, Vol. 51,  
No. 1, pp. 396–412, https://doi.org/10.1111/ejn.14216.



271

17(4)'2021
ISSN 2223-6775, Ukrainian Journal of Occupational Health, 2021, 17 (4), 261–271

REVIEWS, LECTURES

32. Kim, Y. K. and Cha, N. H. (2015), «Correlations 
among occupational stress, fatigue, and depression in 
call center employees in Seoul», J. Phys. Ther. Sci.,  
Vol. 27, No. 10, pp. 3191–3194, https://doi.org/ 
10.1589/jpts.27.3191.

33. Kociuba, C., Szabo, A., Gunstad, J. et al. (2010), 
«Sleep and cognition in older adults with cardiovascular 
disease», J. Cardiovasc. Nurs, Vol. 25, No. 6, pp. 497–502, 
https://doi.org/10.1097/JCN.0b013e3181d2546f.

34. Lin, Y. H., Chen, C. Y., Hong, W. H. and Lin, Y. C. 
(2010), «Perceived job stress and health complaints at a 
bank call center: comparison between inbound and out-
bound services», Ind Health, Vol. 48, No. 3, pp. 349–356, 
https://doi.org/10.2486/indhealth.48.349. 

35. Martynovska, T., Chernyuk, T., Bobko, N., 
Gadayeva, D. et al. (2018), «Functioning of cardiovascu-
lar system and work place factors of telephone operators 
in Ukraine», Employability in the 21 Century : 2nd Inter
national Conference on Sustainable Employability – 
Building Bridges between Science and Practice. 
Provinciehuis Flemish Brabant, Leuven, Belgium, 12–13 
September, p. 94.

36. Molino, M., Emanuel, F., Zito, M. et al. (2016), 
«Inbound Call Centers and Emotional Dissonance in the 
Job Demands - Resources Model«», Front. Psychol., Vol. 7, 
p. 1133, https://doi.org/10.3389/fpsyg.2016.01133.

37. Oh, H., Park, H. and Boo, S. (2017), «Mental 
health status and its predictors among call center 
employees: A cross-sectional study», Nursing & Health 
Sciences, No. 19, pp. 228–236, https://doi.org/10.1111/
nhs.12334.

38. Pawlaczyk-Luszczynska, M., Dudarewicz, A., 
Zamojska-Daniszewska, M. et al. (2018), «Noise expo-
sure and hearing status among call center operators», 
Noise Health, Vol. 20, No. 96, pp. 178–189.

39. Raja, J. D. and Bhasin, S. K. (2016), «Sleep qual-
ity of call handlers employed in international call cen-
ters in national capital region of Delhi, India». Int. J. 
Occup. Environ. Med., No. 7, pp. 207–214, https://doi.
org/ 10.15171/ijoem.2016.783

40. Sa, E. C., Ferreira Junior, M. and Rocha, L. E. 
(2012), «Risk factors for computer visual syndrome 
(CVS) among operators of two call centers in São Paulo, 
Brazil», Work, Vol. 4, No. 1, pp. 3568–3574, https://doi.
org/ 10.3233/WOR-2012-0636-3568.

41. Santos, C. T., Santos, C., Lopes, L. W. et al. (2016), 
«Relationship between working and voice conditions 
self-reported by telemarketers of an emergency call cen-
ter», Co. DAS., Vol. 28, No. 5, pp. 583–594. https://doi.
org/ 10.1590/2317-1782/20162015125.

42. Szyjkowska, A., Gadzicka, E., Szymczak, W., 
Bortkiewicz, A. (2019), «The reaction of the circulatory 
system to stress and electromagnetic fields emitted by 
mobile phones – 24-h monitoring of ECG and blood 
pressure» [Reakcja układu krążenia na stres i pole elek-
tromagnetyczne emitowane przez telefony komórkowe – 
24-godzinne monitorowanie EKG i ciśnienia tętniczego], 
Medycyna Pracy, Vol. 70, No. 4, pp. 411–424. https://
doi.org/10.13075/mp.5893.00805.

43. Tucker, P. and Folkard, S. (2012), Working time, 
health, and safety: a research synthesis paper. Conditions 
of Work and Employment Series, 31. Geneva: ILO.

ORCID ID of co-authors and their contribution to the preparation and writing of the article:
Bobko N. A. (ORCID ID 0000-0002-4545-7421) – setting the task, determining the directions of its implementation, 
search for literature sources, structural and logical analysis of literature, work with literature using bibliosemantic 
method, analysis and generalization of literature and own data, preparation of the text, writing of conclusions and 
abstract;
Martynovska T. Yu. (ORCID ID 0000-0002-9780-4341) – search for literature sources, structural and logical analysis 
of literature, work with literature using bibliosemantic method, analysis and generalization of literature and own data, 
preparation of the text;
Gadayeva D. O. (ORCID ID 0000-0001-7493-6723) – search for literature sources by means of web interface and 
client-server database management systems within the funds of electronic databases of scientific sources of medical 
and biological information, preparation of database of selected literature and its structural and logical analysis, design 
bibliography by standards.
 
Information on the source of funding for the study: the study was conducted within the research «Features of age chang-
es of human functional body state under non-standard work regimes», No. of state registration: 0119U100585.
 
Received: October 20, 2021
Accepted for publication:  November 24, 2021
 
Contact person: Bobko Natalia Andriivna, Doctor of Biological Sciences, Laboratory of Hygiene and Physiology of 
Shift Work, SI «Kundiiev Institute of Occupational Health of the National Academy of Medical Sciences of 
Ukraine», 75, Saksagansky str., Kyiv, 01033. Tel.: + 38 0 44 289 46 05. E-mail: nbobko@bigmir.net


