UNIVERSITATEA ,,LUCIAN BLAGA” SIBIU
FACULTATEA DE MEDICINA ,,VICTOR PAPILIAN”

ABSTRACT
THESIS

OCCUPATIONAL HEALTH RESEARCH ON ARTERIAL
HYPERTENSION AS A WORK RELATED DISEASE IN A
COMPANY WITH INTENSE NOISE EXPOSURE

SCIENTIFIC LEADER:
Prof. Univ. Dr. Dorin losif Bardac

STUDENT:
Schiopu Niculina

2015



SUMMARY

INTRODUCTION. ...ttt ettt et e he e et e et e e st e e bt e st e e ssbeabeeenbeeenbeenneeenneesnseennne 2
ABBREVIATTIONS . ...ttt ettt et a e bt eeat e et e et e e et e e aeeenbeebeesnseeneeenee 8
ALGENERAL PART ...ttt ettt ettt et ettt e it e et e st e eabeesaeeenseenes 10
CHAPTER 1.ttt ettt ettt e s et e e bt e e st e et e e sateenbeasaeeenseesseeenneas 10
Industrial noise as occupational risk factOr..........cccociiiiiiiiiiiiieicee e 10
1.1, Current back@roUnd...........ccooiiiiiiiiiiiiie ettt et e 10
1.2, INOISE AEIINTTION. ..ceueiiiiieiiteiie ettt ettt e et be e st e e it e e nbeesaeesnneenneeens 10
1.3, TYPES Of NMOISC..cecuriieiiiieeiiieeiieeeite et e et e et e et e e et eeestaeessaeesaseeesssaeessseeessseeessseeensseeensseeas 11
1.4. Physical and physiological characteristics Of NOIS€.........ccooeeriiieriieriiieniiiiieieeieeiee e 11
1.5. Unit from MeEaSUIEMENT. . ......o.uiuttt ittt et et e e et e e aeneens 15
CH A P TR 2. e e 18
Hypertensive vascular diSEaSE .........c.oeiriiiiiiiiiiiiiiii et eeeeiieeeeeeereeesree e L O
O 273 T £S5 5510 (0 < S 18
L2, PrevalenCe . . ..ttt e e e e 18
1.3, ClasSIICAtION. ...ttt et et e et 1 O
N i 5 0] (0 PP 20
1.4.1. General risk factors ... ..ot e 20
| O B & (S5 <76 11 2SS 20
0 <5 OOt 20
1.4.1.3. Race. e ssnee e snnee e 20
1.4.1.4. The Addltlon of salt food ......................................................................... 20
1.4.1.5. The Addition of food other ions (calcium, potassium, magnesium)...................... 21
| B T 0 o T3 1 PSP 21
1.4.1.7. AlcOhO]l CONSUMPLION ....uuiett ettt e e e e et e e e e e e e 21

1.4.1.8. TheSMOKING . ......ouii e et e
L.4.1.9. The ot . ... e
1.4.1.10. The SEAENLATY ....vuiitiit ettt e eee e e ere e e e e et e e erae e aeeenns
1.4.1.11. Factors pSyChOCMOtION. ... ...uiieiiii it e e e e
1.4.2. Professional risk factors ...........oooiiiiiiii e
0 B AN ) PSPt
L Y4 o) v 1510 ) & PPt
1.4.2.3. High TeMPETature ..........coeiiiiniii e et e
1.4.2.4. The night shift .. ... e
1.4.2.5. Intense physical €ffOrt ..........oooiiii i
1.4.2.6. Motricity oVerload ...........coiiiiiiiii i e e
1.4.2.7. Chemical FaCtors .........c.oiuiiniiii i e e
1.5. Patogenia high blood pressure related to eXposure t0 NOISE .........ooeeveiiniininieiiiiennnes
CHAPTER 3. e e e e et et
Hearing neurophysiology . ......ouuini e
3.1. The segment receiver (peripheral) of hearing aid analyzer .............cccoooiiiiiiiiiiniienen .

3.1.1. The structure of the organ of Corti ............coiiiiiiiiiii e eieeee 2. 32
3.1.2. Sound transduction stimulus.. .33
3.2.. Transmission segment (1ntermed1ate) of audltory analyzer .............................................. 34
3.2.1. Acoustic central pathways .. IRUUURRRG ¥
3.3. Cortical segment (central) audltory analyzer et e eenaaa e 35
3.3.1. Primary COTTICAl QI@aS........ceeiuuiiiiuiieeiiiieeiieeeiieeeiee et eesiteeesiaeeestaeeetaeessaeeessaeesasaeesaseeennes 35
3.3.2. ASSOCIAtIVE COTLICAL ATCAS.....uiiitiiiiiieiieiiiieiie et ettt ettt ettt et e e e enneeeee 35
3.3.3. Cortical efferent pathways.........cccoeciiiiiiiiiiii e 36



3.3.4. Perceiving (codification) cortical features sOUNds..........cccceevueeriiieiiiniiieiieniieeeeeeeee 36
3.3.4.1. FrequenCy SOUNAS .....uuiitiiiit ettt e e e e e e ereeesreeesreeessaeeeseseeenneeenens D ]
3.3.4.2. The intensity of the SOUNAS .........cceiiiiiiiiiii e e e aeeenen 3 ]
3.3.4.3. The amplitude of SOUNAS .........oiiiiiiii e e 002 3O
3.3.4.4. Direction (spatial location) SOUNAS ............cciiiiiiiiiiiiiiiie e e e 38
CHAPTER 4. ...ttt et e e et e st e bt e e ae e e bt e saeeeabeesnteenseesseeenneas 40
The adverse effects of industrial noise action on the human body............ccceeeviieiiiiiiiiieiiicceeeee, 40
4.1. Local adverse effects ..........ooiiiiiiiiii e 40
4.1.1. Individual susceptibility .........cceiiiiiiiiiiiii e e ennee e a2 .40
4.1.2. Auditory fatigue ......ooeii e 42
4.1.3.0ccupational RIPOACUZIA . ......uiintt ettt e e e e e e e e e e aeeenaees 44
4.1.4.0ccupationaldeafness. .. ...oouuiiiiii e 46
4.2. General side effects ........coiiiiiiiii e e e a2 D0
CHAPTER §.. .....56
Hypertension as a dlsease related to the professwn .56
5.1 POSSIDIE CAUSES. ...ueeeuiieiieeitieiie ettt ettt et e et e e st e e bt e eaeeenbeesaeeenbeeeaeeenbeenee 56
1.2. Relativelyrisk... venn. 58
1.3. Professional etlology fractlon ...59

B. PART OF PERSONAL RESEARCH

60
Work hypothe51s materlal and workmg methodology .................................................... 60
6.1. Working hypothesis ..o e 60
6.2. Study MateTial ......oeiiii e e 61
6.2.1. Selection Of SUDJECTS. .. ...ttt e 63
6.3. Methodology of WOrk. ... ... 87
6.3.1. The characterization of the entreprise taken in study ..........ccccooviiiiiiiiiiiiininann... 87
6.3.2. Analysis of health Status.........c.cccoviiiiiiiiiiiicce e 87
6.3.2.1. The prevalence of chronic diseases (2008,2009,2010)........ccceeeevireeiirencrieeniieenreeennne 89
6.3.2.2. Morbidity with temporary incapacity (2008,2009,2010).........ccccvveevreercrieenrieenreeennne. 89
6.3.2.3. Morbidity of occupational disease (2000-2010).......ccccerevrrrerireeiireeiieeere e 90
6.3.3. Determination of professional risk factors...........ccccveviiiiiiiiieiiieeeeee e 91
6.3.3.1. The methodology for measuring the noise level in sections taken in study................ 91
6.3.3.2.The methodology for assessing the harm associated...........ccceeeeeiieniiieiiiniiinieeeee 92
6.3.3.3. The methodology for the evaluation of microclimate............cccecoeerveeieniiiiiiieniiee 92
LT T S N 114 10301157 8 o USSP 92
6.3.5. Methods for the assessment of the effects of industrial noise.........c.cccoeoeeriieniinnennne. 93
6.3.5.1.Values blood pressure measurement (in the beginning and fine of shift).................... 93
0.3.5.2. EK Gttt ettt et ettt e s et e et e e naenneenteentenaeenteeneens 93
6.3.5.3. Biochemical analyses (cholesterol, triglycerides, lipids, serum glucose)................ 94
6.3.5.4. Biochemical determination of urinary vanilmandelic acid at
subjects With HypPertenSION. .........iuiiiiiiiiiiciee et et e e e et e st e e eaaeesrae e s e e e e ae 94
6.3.5.5. Psychological eXamination.............cocuiiiiiiiiiiiieiieeieeee et e 94
6.3.5.6. StreSS QUESTIONMAITE. .. .ccvvieeeieeeieieeeiteeeitteeeiteeesteeesreeessseeassseeassseessseessseesssseesseeessseeennses 94
6.3.6. Hypertension as a disease related to the profession
HTA (relatively risk and professional etiology fraction).................cooiiiiiiiiiiiiiiiin... 94
6.3.7. Comparative analysis of subjects with occupational deafness or
hipoacusia and values blood PresSure.........c.oovuiviiiiiiiii i e 95
6.3.8. Statistics processing using programme SPPS vers.19.................. 95
CHAPTER 7. e e et ettt e e e 96
THE TESUILS ...t e e 96
7.1. Characterization of entreprise taken in study ... 96
71,1, Profile Of @CtiVILY ..o.uuiiei it e e e e 97

7.1.2. Technological flow ... e e

.99



7.1.3. Security and Safety ..........ccooiiiiitiii e e e eeeeieeesreeesneeesneeennneeens 102

7.1.4. Organization of Medical CaTe..........ceeiiiiiiiiiiiieiii et 103
7.2. Status of analysis of health .......... ... 103
7.3. Determination of the professional risk factors...............c.ooviiiiiiiiiii i 112
7.4. The 1esults Of AUAIOMEIIY.......eiiiiiieiiie ettt esaae e s eaaeeeaaeeenaeeas 116
7.5. Methods for the assessment of the effects of industrial noise.........cccccoeceeviiiiiinenene. 118
7.6. Hypertension as a disease related to the profession..........cccccceeevvieeciieeiieeeiieeciieeeeens 139
7.7. The results of comparative analysis of subjects with occupational deafness
or hipoacusia and values blood PreSSUIE..........cccuiiiiiiiiiieeeiie ettt 141
CHAPTER 8.ttt ettt e e e et e s st e st e e seesseenseeseesseenseeneenseensenneans 144
IS CUSSION. ¢ttt ettt ettt ettt et et et eea e et e e et e s aeeeabeenb e e st e saeeembe e beeeseeenbeenbeeseesneeenbeenneenneen 144
CHAPTER 9.ttt ettt e et e st et e st e s st esbeeseesseenseeseesseenseeneenseensenneans 147
(0033 To] 11 R 10 3 1RSSR 147
CHAPTER T0......ooiiiiieeeeee ettt ettt e st e e s e s seesteeseesseensesseesseensesneenseensenneans 150
Programme of intervention - PreVENTIVE. ......ccuiruieiiieeiieiie et etie ettt et e sttt sie et eesaeeeseesaeeens 150
ANNEX ettt ettt e e sttt e ettt e et e e e bee e st e e ta e e ste e na e e nteennbeennbeeenteennteeenteeenneas 159
OPIS TABLES. ... oottt ettt e st et e st esseesteeseesseenseeseenseensesneenseensensnans 193
OPIS DIAGRAMS ...ttt ettt e et e st e e tessaesseesseeseesseenseeseanseenseeneenseensenneans 197
OIS AN N E X .ottt 200
BIBLIOGRAPHY ...t e e e e e e ee e e e 201



1. In this paper, | had as my purpose the study of the correlation between the professional
exposure to a noise level of over 87 dB and the high blood pressure.

2. The studied population had comprised a group of 150 male workers, who had been exposed
to professional noise levels which exceed the admissible limit of 87 dB, and a group of 50
individuals without significant professional exposure to noise (administrative personnel).

3. The professional noise represents an important noxious agent which affects the health
condition of the workers and leads to the increase in the risk for occupational diseases and work-
related accidents.

4. The analysis had demonstrated that the high blood pressure can be a disease which is related
to the occupation in the conditions of exposure to noise whenever at the workplace there are
exposures which exceed the admissible limits.

5. It had been observed that the noise, as is the case for all sensory stimuli, exerts specific and
non-specific effects on the central nervous structures which control the behaviors.

6. The noise which had reached a certain degree of intensity, if it acts for a prolonged period of
time, causes a hearing loss which evolves progressively towards complete deafness.

7. In the present study, we had started from the assumption that the exposure to an intense
professional noise, besides the specific local effects, can cause general effects, particularly the
increase in the long term prevalence of the high blood pressure.

8. The hypothesis according to which the exposure to noise levels which exceed the maximum
permissible level (MPL) is a risk factor for high blood pressure is a subject matter for which
there is scarce clear epidemiological evidence available.

The large international studies had showed that there is an increase in the relative risk for high
blood pressure in the individuals who are exposed to a noise level which exceeds 85 dB.

9. The analysis of the health status affected by chronic diseases had paid a special attention to
the high blood pressure influenced by the exposure to intense noise.

10. It had been observed that the noise levels in the analyzed industrial unit reach values which
exceed the maximum permissible level of 87 dB.

11. Both the latter value and the highest value of the blood pressure are significantly higher (p
= 0,000) for the workers with various degrees of hearing loss compared with those with

deafness, or with those who have neither deafness, nor hearing loss.



12. The values of the blood pressure in the study population which had been exposed to intense
noise are significantly higher compared with the blood pressure values in the control group,
without exposure to noise.

13. There had been significant differences in the blood pressure values between the control group
and the study population only for the workers with a professional length of service of more than
25 years.

14. Irrespective of the duration of the exposure to noise, the blood pressure values at the
beginning of the work shift are lower than those at the end of the work shift.

15. There is a significant, positive correlation between the serum glucose and cholesterol levels,
in that when the values of the serum glucose are low, the cholesterol values are also reduced,
while for increased values of the serum glucose there are corresponding increased levels of the
serum cholesterol (r = 0,487, p = 0,000).

16. There is a significant, positive correlation (r = 0,618, p = 0,000) between the serum glucose
and triglycerides levels, thus, when the values of the serum glucose are low, the triglycerides
values are also reduced, while for increased values of the serum glucose there are corresponding
increased values of the serum triglycerides levels.

17. There is a significant, positive correlation (r = 0,446, p = 0,000), between the serum
triglycerides and cholesterol, in that when the values of the triglycerides are low, the cholesterol
values are also reduced, while for increased values of the triglycerides there are corresponding
increased levels of the serum cholesterol.

18. There is a significant, positive correlation (p = 0,000) between both the systolic blood
pressure (SBP) values at the beginning of the work shift and the serum glucose, cholesterol and
triglycerides levels, and the systolic blood pressure values at the end of the work shift and the
same parameters.

19. There is a significant, positive correlation (p = 0,000) between both the diastolic blood
pressure (DBP) values at the beginning of the work shift and the serum glucose, cholesterol and
triglycerides levels, and the diastolic blood pressure values at the end of the work shift and the
same parameters.

20. There had been observed slightly lower values of the correlation values for the diastolic
blood pressure values at the end of the work shift compared with the diastolic blood pressure

values at the beginning of the work shift.



21. For the individuals with high blood pressure, at an older age there are observed changes in
the values of the serum glucose, while in the subjects without high blood pressure there are no
changes in the values of the serum glucose, irrespective of their age.

22. The values of the serum glucose in the study population had been higher than those in the
control group.

23. The cholesterol values in the study population had been significantly higher (p = 0,000) than
those in the control group.

24. The triglycerides values in the study population had been significantly higher than those in
the control group (p = 0,002).

25. It had been ascertained that in all the sections of the research population there had been
significantly lower values of the vanilmandelic acid in the individuals without high blood
pressure compared with those with high blood pressure (p = 0,000).

24. The exposure to intense noise causes an effect of masking both the voices and the various
acoustic and verbal signals during the performance of the work processes, thus leading to
increased, tiresome attention and concentration efforts which reduce the efficiency of one of the
most important functions of hearing, that is, the informative function.

25. The intense noise causes the reduction of the work capacity through the development of a
state of stress, the reduction of the capabilities for the concentration of the attention, for the
coordination of a series of professional technical movements, as well as of the capacity for the
critical judgment of certain situations.

26. The inefficient reception of the acoustic warning signals, the prolongation of the motor
reaction time and the existence of a more or less severe fatigue syndrome can favor the
occurrence of work-related accidents in the sectors of activity with an intense noise pollution.

26. The percentage of the individuals who had developed deafness and do not have high blood
pressure is significantly higher than that of those affected by deafness and with high blood
pressure.

27. The noise acts on the entire body, including the inner ear, thus exerting a major influence
on the blood pressure.

28. If the high blood pressure is present in the absence of the deafness and of the hearing loss,
or in the presence of the hearing loss and the absence of the deafness, in an environment with

a high level of noise, after the development of the occupational sensorineural deafness with



the damage of the inner ear (the organ of Corti, the spiral ganglion of Corti), as well as,
possibly, of the afferent cerebral structures, the blood pressure values usually decrease,
sometimes even to normal levels. This is due to the fact that the nervous influx does not pass
anymore beyond the level of the inner ear, which acts as a barrier in the transmission of noise.
29. Finally, we can draw the conclusion that in the present paper, the novelty character is
represented firstly by the fact that after the development of deafness, there is a decrease of the
blood pressure values.

30. These observations become very important because they have a character of novelty, as,

according to our knowledge, this problem had been scarcely studied in our country.





