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AHAJIM3 PE3YJIbTATOB IIEPUOAUYECKOI'O MEJUIIUHCKOI'O OCMOTPA PABOTAIOIIUX B ITPEAINIPUATHAN
BOJOCHABXEHUSA U KAHAJIVIM3ALIUU B BOJITAPUU

AnHomauyusn

Pasymnoe ucnonvzosanie 00HbIX pecypcos U ux 0e30nacHOCmb Om 3a2psA3HEHUs ABNAEMC He MONbKO IKON02UYECKOU npoobnem, HO U
CYujecmeenHbiM (HaKmopom yCmouue020 IKOHOMU4ecko2o pocma. B Boneapuu ne cywecmeyem eOuHHOU cCUcCmembl MOHUMOPUH2A OA
cocmosnusi 300posbst pabouux. Llens smoco uccredosanus — ananuzuposams cocnmosiHue 300p08bs pabOMAalOWUX 6 0OHOM U3 KPYRHEUUX
npeonpusmuil boneapuu no docmasxe u obpabomre numvegoil 00bl u omxoonvix 600. Ilocmanoeka u memoovr: B 2012 200y 6wvin
nposeden ananu3 MomeHmuou 3abonesaemocmu cpeou 193 pabomarowux @ npeonpusmuu , Booocnabocenue u Kananuzayus* (81 6
cexmope ,, Kananuzayua” u 112 pabomarowux ¢ cexmope ,, Booocnabocenue”). Ilepsuunas ungopmayus no 300posvio coopana uz xapm
01 nepuoouyeckoeo meoocmompa. Pabomarowue paszodenenvl no kpumepusim: noux, 603pacm, OONNCHOCMb 8 pupme, Hanpasieuue.
Pesynomameur:  Obwee uucio 3apecucmpupoganmnvix 3abonesanuti - 503 npu 193  pabomaiowux. Omuocumenvhas 0075
3apecucmpupo8antbiX pabouux ¢ OMKIOHEHUAMU 6 COCMOsHUU 300posbi 8 cekmope ,, Booocnaboicenue” - 83.04%, 6 cexmope
., Kananusayua” - 85.19%. C naubonvuweti omuocumenvhou oonei 6 06oux cekmopax - Apmepuanvhasn eunepmonus, Inyxoma, Hapywenus
pedpaxyuu u akkomooayuu, Odxcupenue. 3aknouenue: 1. Habniooaemces menoenyusi ygenuyeHuss OmHOCUMENbHOU 00aU NAMOI0UYECKO20
nopasicenusi ¢ ygemuyenuem gospacma eviwe 25 aem (p<0.001). 2. Ananuz momenmnoii 3a6onesaemocmu 6ceco auuib 3a 1 200 ne
nokazvigaem yoeoumenvHoll Cés3u medicoy ekcnosuyuell gakmopos paboueil cpedvl u 3apezucmpuposannvimu 6onesusmu. 1100 enusnuem
gaxkmopos 6 mpy0ogoii cpede uzmenenusi no 300p08bI0 HACIYNAIOM 3a PA3TUYHBIL NEPUOO BPEMeHU (0 HECKOIbKUX Mecsiyed 00 5-mu jiem,).
Tlosmomy cuumaem, ymo HeoOX0OUMO NPOBOOUMb AHANU3Z MOMEHMHOU 3A001€6AeMOCHIU 30 MUHUMANBHLLEL Nepuood 5 nem. Ycmanoenena
8bICOKAS OMHOCUMENbHAA 007 pADOMAIOWUX ¢ NOMEPell CLyXa 6 NPUYUHHBLI KOMNIEKC KOMOPO20 6EPOMHeEe 8Ce20 6KNIOUAEMCS U bICOKULL
yposenv wyma @ paboueii cpede. 3. B Boneapuu ne cywecmgyem eOuHoti cmamucmuyeckou cucmemvl, KOmopas cieoum MOMEHMHYIO
3abonesaemocmsv pabouux 6 Yeiom u no OMpAaciim, He3A6UCUMO O MO20, YMO IMOU OeAMETHOCIbIO 3AHUMAIOMCS CIYAHCObL MPYOO8Ol
MeOUYUHDL.

KiioueBble ¢JI0Ba: BOIOCHA0XKEHHE, KaHAIN3a1UsI, MOMEHTHAsI 3200J1eBaeMOCTh, paboTaloIIHe.

Toseva E.L", Turnovska T.H.%, Nikolov D.G.’
'PhD student, Physician, Assistant Professor at the Department of Hygiene and Ecological Medicine, Faculty of Public Health, Medical
University — city of Plovdiv, Republic of Bulgaria. E-mail for contacts: www.elka toseva@abv.bg;
Doctor of Medical Sciences, Physician, Professor at the Department of Hygiene and Ecological Medicine, Faculty of Public Health,
Medical University — city of Plovdiv, Republic of Bulgaria;
3Physician, Head Assistant Professor at the Second Department of Internal Medicine, Faculty of Medicine, Medical University — city of
Plovdiv, Republic of Bulgaria
ANALYSIS OF THE RESULTS OF THE PERIODIC MEDICAL EXAM OF THE EMPLOYEES IN THE WATER SUPPLY
AND SEWERAGE COMPANY IN BULGARIA
Abstract

The sensible use of water resources and their protection from pollution is not only an environmental issue, but also an important factor
for sustainable economic growth. In Bulgarian there is no unified system for monitoring the health status of the workers. The aim of this
study is to analyse the momentary morbidity rate of the employees in one of the biggest companies for drinking water supply and waste water
treatment in Bulgaria. Material and methods: Through 2012. is an analysis of the current prevalence among 193 working in Enterprise
"water and sanitation” (81 persons in the wastewater treatment plant for wastewater (sewerage worker, operators, etc.) and 112 operating
in the section "the extraction of drinking water". Primary health information collected from health cards for periodic medical examinations.
Workers are separated by criteria: sex, age, position in the company direction. Results: the total number of registered diseases - 503 in 193
employees. The proportion of the registered working with abnormal health status in the sector "water supply" is at 83.04% of workers in the
sector "Sewage" was 85.19%. With the large relative share in both groups are Arterial hypertension, Conductive and sensorineural hearing
loss, Disorders of refraction and accommodation, Obesity. Conclusion: 1. A tendency of pathological affection relative share increase with
age increase over 25 years is observed (p<0.001). 2. Momentary morbidity rate analysis for one year only failed to demonstrate a
convincing relation between the exposure to occupational environment factors and the registered diseases. Health-related changes occur
after various periods of time (from several months to 5 years) as a result of occupational environment factor impact. Therefore, in our
opinion a momentary morbidity rate analysis for a minimum period of 5 years is necessary. A high relative share of the employees
experiencing hearing loss is established, the causal complex of which most probably included the high level of noise in the occupational
environment. 3. There is no integrated statistical system in Bulgaria to follow-up employee morbidity rate as a whole and by sectors,
irrespective of the fact that occupational medicine services are being engaged with this activity.

Keywords: momentary prevalence working, sanitation, water supply.

The territory of the Republic of Bulgaria is divided in four Basin Directorates for Water Management. The second largest one is the East
White Sea Region, located in a part of the Central South Bulgaria in 10 administrative counties, 92 municipalities, 1772 settlements and 20
Water Supply and Sewerage companies with 24 urban waste water treatment plants. Employee health status monitoring is being exercised by
means of periodic medical exams, during which the abilities of the employees to fulfil their obligations in the specific industrial environment
conditions having in mind their established health status are being assessed.

Disease occurrence is influenced not only by health culture, age, sex, individual lifestyle peculiarities, etc., but also by factors, such as
length of service duration, work process characteristics and occupational environment conditions. The length of service at a particular
workplace may be a ‘terrain’ on which any latently existing pathological deviations related to particular risk factors of occupation and
environment may appear, or new ones may form. The purpose of this research is to analyse the momentary morbidity rate of the employees
in one of the biggest companies for drinking water supply and waste water treatment in Bulgaria.

Materials and methods: The primary information on instantaneous disease rate was collected from the periodic medical exam records,
which was regulated by the Bulgarian legislation [1]. The analysis was conducted pursuant to the following indicators: employees’ sex,
relative share, age groups: up to 25 years old, from 26 to 35 years old, from 36 to 45 years old, from 46 to 55 years old, over 55 years old and
a relative share of the groups, position and trend in which employee works. Data is processed by means of the descriptive statistic and
relative share comparison methods.
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Results: The periodic medical exam of the employees of the Water Supply and Sewerage company which was conducted in 2012
included 81 persons working in the Sewerage sector (sewerage workers, operators, etc.), whose age was: 48,73+8,83 (X£SD) and 112
persons working in the Water Supply sector, whose age was: 48,20+10,27. 112 males (100% of the employees by sex) have been covered in
the Water Supply sector as 45.54% were plumbers (51 persons), 30.36% were pumpers (34), 15.18% were operators (17), 7.14% were
working as maintenance personnel - technicians, electricians, fitters, etc. (8), 1.78% worked on other positions (2). The distribution of the
participants by sex, age and positions in the Sewerage sector was: 72 males (88.89%) and 9 females (11.11%), 81 persons in total. Of them
51.85% worked as sewerage workers (42 males, 0 females), 17.28% were waste water treatment plant operators (12 males, 2 females), 9.88%
were maintenance personnel - locksmiths, electricians, fitters, etc., (8 males, 0 females), 13.58% were working on managerial positions in
direct contact with waste waters — technologist, engineer at the waste water treatment plant, laboratory technician (7 males, 4 females) and
7.01% were working on other positions (3 males, 3 females). The distribution of the persons that were covered by the periodic medical exam

is shown in Tables 1 and 2.

Table 1 - Persons who are registered with diseases upon the periodic medical exam in 2012, distributed by age groups in the Water

Supply sector
Persons that were covered by the periodic exam gizres;);;z that were registered  with Healthy persons
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Up to 25 years 2 1.79 0 0.00 0.00 2 100 1.79
From 26 to 35 years | 11 9.82 5 45.45 4.46 6 54.55 5.36
From 36 to 45 years | 35 31.25 26 74.29 23.21 9 25.71 8.04
From 46 to 55 years | 28 25.00 26 92.86 23.21 2 7.14 1.79
Over 55 years 36 32.14 36 100 32.14 0 0.00 0.00
Total 112 100 93 --- 83.04 19 --- 16.96

Table 2 - Persons who are registered with diseases upon the periodic medical exam in 2012, distributed by age groups in the Sewerage sector

Persons that were covered by the periodic | Persons that were registered with
. Healthy persons
exam diseases
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Up to 25 years old 0 |0.00 0 0.00 0.00 0 0.00 0.00
From 26 to 35 years |8 |9.88 4 50.00 4.94 4 50.00 4.94
From 36 to 45 years 19 |23.46 14 73.68 17.28 5 26,32 6.17
From 46 to 55 years |36 |44.44 33 91.67 40.74 3 8.33 3.70
Over 55 years 18 [22.22 18 100.00 22.22 0 0.00 0.00
Total 81 | 100 69 --- 85.19 12 --- 14.81
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As demonstrated, momentary morbidity rate had its highest relative share in both followed-up trends in the age group over 55 years, and
the lowest relative share - in the group up to 25 years, as the difference had a very high degree of statistical reliability (p<0.001), i.e. the
logical expectation for the number of registered diseases to increase with the increase of the age was confirmed. The total number of
registered diseases was larger than the number of employees, because more than one disease has been registered in some of them. The
structure of the momentary morbidity rate of employees working in both trends is presented in Table 3:

Table 3 - Structure of the momentary morbidity rate of employees in 2012

Sewerage sector ‘Water Supply Sector
, S . 3
4 e ~ 2 1 %
Class of the International Disease 5] 5 2 5] 5 S
Classification -10 S 3 - S 2 -
= s 2 5 2 g
= = L = = )
= | 3 : = | 3 1
z & = z & =
IT Neoplasms 1 0.46 1.23 1 0.35 0.89
III Diseases of the blood and blood-
forming organs and certain disorders | 0 0.00 0.00 1 0.35 0.89
involving the immune mechanism
IV Endocrine, —nutritional and | 5 1157 30.86 53 18.47 4732
metabolic diseases
V Mental and behavioural disorders 0 0.00 0.00 1 0.35 0.89
VI Diseases of the nervous system 2 0.93 247 5 1.74 4.45
VII Diseases of the eye and adnexa 41 18.98 50.61 63 21.95 56.29
VIII Diseases of the ear and mastoid 45 2083 5555 39 13.59 34.80
process
IX Diseases of the circulatory system | 62 28.70 76.54 77 26.83 68.75
X Diseases of the respiratory system | 2 0.93 247 8 2.79 7.14
XI Diseases of the digestive system 8 3.70 9.88 9 3.14 8.04
XIII Diseases of thfe ml}sculoskeletal 6 278 741 13 453 11.61
system and connective tissue
XIV Diseases of the genitourinary 24 1 29,63 17 502 15.18
system
Total 216 100.00 266.67 287 100.00 256.25

The results showed that Essential (primary) hypertension had the highest relative share in both groups - 54 (18.8%) of the persons
working in Water Supply and 46 (21.30%) of those working in Sewerage (p>0.10) suffered from it, without any determined relation to the
age. 37 (12.89%) of the persons working in Water Supply and 45 (20.83%) of those working in Sewerage (p<0.002) suffered from Deafness,
related to sound conduction disorders (conductive) and sensorineural hearing loss. The most common Class VII conditions pursuant to IDC-
10 were Disorders of Refraction and Accommodation, which were found in 45 (15.68%) of the persons working in Water Supply and 36
(16.67%) of those working in Sewerage, (p>0.10). We established a high per cent of the persons suffering from Obesity, Class IV pursuant to
IDC -10 — 47 (16.38%) of the persons working in Water Supply and 21 (9.72%) of those working in Sewerage (p<0.10). It was found that
there is a relation between disease rate increase and biological age increase (Table 4).

Table 4 - Structure of the morbidity rate of employees suffering from Disorders of Refraction and Accommodation

Sewerage Water Supply
Age interval 2 z e 2% g
ge interva g 3 EE P Z 3 EE P
Fs | 2° Fs | z°
Up to 25 years - - - 0 0.00 p=0.00
From 26 to 35 years 0 0.00 p=0.00 1 9.10 p>0.10
From 36 to 45 years 5 26.32 p<0.01 4 11.43 p<0.05
From 46 to 55 years 18 50.00 p<0.001 17 60.71 p<0.001
Over 55 years 13 72.22 p<0.001 23 63.89 p<0.001

The relative share of hearing disorders among the persons working in the Sewerage sector, distributed by age groups was relatively
higher in comparison to the share among those, working at the Water Supply sector, which might not be explained only by means of the age-
related changes. The results were presented in Table No. 5. The comparison between the group of employees within the 26-35 years interval
and the group of employees over 55 years of age pursuant to this indicator, e.g., was confirmed with high degree of reliability — p<0.025.

Table 5 - Structure of the instantaneous disease rate for Deafness, related to sound conduction disorders (conductive) and sensorineural
hearing loss

Sewerage Water Supply

Age interval E = 3 ;E % E =g % g

5o % 2z P S5 2z P

z © e [~ z ° e [~
Up to 25 years - - - 0 0.00 p=0.00
From 26 to 35 years 3 37.50 p=0.00 1 9.10 p>0.10
From 36 to 45 years 8 42.11 p>0.10 5 14.29 p<0.025
From 46 to 55 years 19 52.78 p>0.10 10 35.71 p<0.001
Over 55 years 15 83.33 p<0.025 21 58.33 p<0.001

Diseases of the musculoskeletal system and connective tissue formed insignificant part from the momentary morbidity rate structure.
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There were no infectious diseases registered among the employees in both groups, despite the employees in the Sewerage sector were
exposed to infectious agents. In our opinion, this might be explained by the fact that most infectious diseases had acute onset and as a matter
of principle they do not get chronic, due to which employees use a sick-leave with temporary disability and remain unregistered during the
periodic medical examinations (instantaneous disease rate).

Discussion: The pilot study of momentary morbidity rate, which was conducted by us in 2012 established a high instantaneous disease
rate in both groups of employees, covered by a periodic medical exam, and the tendency for the number of diseases to increase with
biological age increase. The high Arterial hypertension disease rate could be explained by a great number of factors, as risk production
factors might not be ignored, as well. For example, work in shifts and night work lead to cardiovascular disease incidence increase.
According to many authors the combination of this type of work with chemical factors, noise and vibrations increases the risk of
cardiovascular disease development by 40% [2, 3, 4]. On the other hand, the registered incidence of this disease corresponded to the official
statistics for Bulgaria — arterial hypertension had the highest relative share in comparison to any other diseases among population — 12.8%
[5], which demonstrated that production factors were not the only reason. The National Study of Risk Factors related to the Health of the
Population aged 25-64 [6] which was conducted in Bulgaria in 2007 established that one of three men and one of four women suffered from
the disease. Therefore, in our opinion, the high % of arterial hypertension established was a result of the combined effects of age, employee
quality of life and shift work, including night work. The pressure on visual analyser in employees who exercised visual control on the
machines in case of insufficient illumination may have aggravating effect on the health status related to the determined high relative share of
the Disorders of Refraction and Accommodation. The analogical eye exams which were conducted on the basis of screening visual tests of
employees determined that there were unconvincing data on deviations in young persons’ eyesight [7]. Having in mind the fact that some eye
diseases occur in young age, before the first employment has begun, their aggravation during work was possible. One example is the
astigmatism disease, which is a congenital condition, but falls within the group of the Disorders of Refraction and Accommodation. Practice
established that hypermetropia (farsightedness in elderly people) increases with biological age increase. The exposition to noise at work leads
not only to changes to hearing analyser, but also to a number of vegetative disorders of the nervous, endocrine, cardiovascular systems, etc.
[8, 9]. A high % of the examined employees was found to have Deafness, related to sound conduction disorders (conductive) and
sensorineural hearing loss. Technological equipment (mainly electric motors and pumps) in waste water treatment plants generates medium-
and high-frequency noise within the range of 125-4000 Hz, with its intensity within the range from 62 dB(A) at control desks up to 98 dB(A)
at the pumps of the mechanical sludge removal machines [10]. According to Bulgarian legislation [11] for the occupational disease Neuritis
of both hearing nerves (hearing loss over 35 dB) or Practical Deafness (sound pick-up hearing loss 65-90 dB) to be acknowledged, one must
prove occupational impact of noise above the limit of minimum 5 years, and for the cases of especially intensive noise (exceeding 100 dB/A)
- minimum 6 month on the one hand and on the other hand — a tone threshold audiometry of the better hearing ear, as calculated pursuant to
certain methods, must be registered with the examined employee. During the research conducted we did not discuss any relation between
hearing loss and occupational conditions due to the lack of preliminary medical information on the employees at the time of their
employment at the company. We have not excluded the possibility hearing loss in some of the employees to have resulted of inflammatory
ear diseases in a previous period. Age, time of exposure, the degree to which the white finger syndrome is expressed, diastolic arterial
pressure is related to hearing loss [12].

Conclusion: 1. A tendency of pathological affection relative share increase with age increase over 25 years is observed (p<0.001). 2.
Momentary morbidity rate analysis for one year only failed to demonstrate a convincing relation between the exposure to occupational
environment factors and the registered diseases. Health-related changes occur after various periods of time (from several months to 5 years)
as a result of occupational environment factor impact. Therefore, in our opinion a momentary morbidity rate analysis for a minimum period
of 5 years is necessary. A high relative share of the employees experiencing hearing loss is established, the causal complex of which most
probably included the high level of noise in the occupational environment. 3. There is no integrated statistical system in Bulgaria to follow-
up employee morbidity rate as a whole and by sectors, irrespective of the fact that occupational medicine services are being engaged with
this activity.
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