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Health assessment of employees, as well as assessment of hygienic 

conditions was carried out at four meat processing enterprises in the 

Republic of Moldova during the 2011-2015. Indexes of frequency and 

duration of temporary disability were variables with a tendency to 

lowering. The index of diseases frequency showed an average annually 

decrease of 6.7 cases per 100 workers (R
2
=0,95), and the index of 

disease duration of 77 days per 100 workers (R
2
=0,95). The annual 

average increase of the mean disease duration with temporary 

incapacity per one case was 0.3 days. The occupational environment of 

the meat industry was characterized by a complex of unfavorable risk 

factors (microclimatic parameters, noise exposure), negatively 

influencing the workers’ health. The morbidity features indicated the 

need to develop and to implement measures for improving the working 

conditions and reducing the impact of the occupational risk factors on 

health. 
               Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Occupational exposure remains the basic contact through different agents resulting from the performance of a meat 

processing worker’s duties. The study of occupational risk factors in the meat industry is of particular importance 

for the development of measures to improve occupational conditions and to maintain the workers health. The work 

in the meat industry is associated with health hazards that can result in occupational disease or may aggravate the 

existing health of nonoccupational origin (Banjo T.A. et.al., 2013; Campbell D.S., 1999; Health and Safety 

Guidance Notes for the Meat Industry, 2014; Harmse L. Johannes, 2016; WHO. Media centre 2014).  

 

The impact of occupational hazard factors on health depends on hygienic factors of the occupational area as well as 

the intensity and tension of labor process. The workers of meat industry are exposed to several occupational health 

hazards namely: low temperatures and relative air humidity, the high noise exposure, the presence of biological and 

parasitological factors, etc. (Picard M., 2008; Pascolini D., 2009). Studies (Berry J. van Holland, 2015; Hristova 

Lidiya, 2016;  McLean D., 2004; Rodilla José María Ramada, 2016; Shaprov M.N., 2013) have shown that working 

conditions in the meat industry contribute to the development of musculoskeletal, respiratory systems diseases and 

have a negative impact on the workers life quality and increasing health care costs. Scientific data connected with 

the study of occupational health hazards and risk assessment of the meat workers in Republic of Moldova is very 

limited. 
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This study was conducted with the aim to assess the hygienic conditions and workers health in the meat-processing 

enterprises.  

 

Materials and methods:- 
The study was performed during 2012-2017 years. Data were collected in the four meat industry enterprises. 

Working conditions have been studied in 730 workplaces at three indicators: air temperature, relative air humidity 

and speed movement of air with use of the device ”Testo EaSy Climate”. 2190 tests have been carried out. With the 

use of the device for measurement of noise and vibration 540 measurements during all technological process have 

been performed.  The methodical recommendation "Hygienic evaluation of the occupational environment factors 

and the work process” was applied. Hygiene criteria for classification of working conditions", approved by the 

Ministry of Health of the Republic of Moldova, no. 01.1032.3-1 of 10.03.2008, was used. Statistical data processing 

is carried out with use of the Microsoft Excel 2013 program, package of analysis – VBA.  

 

Results and discussions:-  
Hygienic assessment of microclimatic conditions in the occupational area indicated that in 54.8% of the cases the air 

temperature was below the sanitary norms (production areas - 65.7% and auxiliary - 32.1%).  The high humidity was 

registered in 84.0% (production areas: boning, filling of sausages - 90.3% and auxiliary - 70.9%). It should be 

mentioned that speed movement of air did not exceed the acceptable limit of 0.4 m/s. The microclimate parameters 

that exceed the sanitary norms were registered at enterprises 1 and 3 (air temperature: 83.1% and 81.8%, 

respectively; humidity - 100%). The lowest levels of the air temperature were registered at the enterprise 4, where 

were 28.2% and the relative humidity parameters were 69.1% (figure 1).   

 

It is obvious that microclimatic parameters generally depend on technological process of meat production for which 

lower temperatures and relative air humidity are characteristic. 

 

 
Fig.1:- The microclimate parameters in the meat enterprises (%) 

 

The highest air temperature and relative air humidity in workplaces which do not correspond to the sanitary norms 

were established in the cutting segment: 77.4% and 96.4% respectively (figure 2).   
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Fig.2:- The microclimate parameters in the different segments of meat   enterprises 

 

The mean temperature in the investigated enterprises were below the sanitary (15-26°C) norms, except for the 

heating segment. Thus, the lowest mean air temperature (table 1) were registered in the cutting segment (12,6
0
C ± 

0,5°C) and in the forcemeat preparation segment  (12,3
0
C ± 0,47

0
C), where occupational conditions can be classified 

as harmful: class III, grade 1 according to the methodical recommendation of 10.03.2008.  The occupational 

conditions at the enterprises 1 and 3, in the cutting segment, can be characterized as harmful: class III, grade 2 with 

the mean temperature of 10.8°C ± 0.16°C and 8.3°C±1.64°C respectively (table 1).  

 

Table 1:- Mean temperature in workplaces of meat industry enterprises (
o
C) 

 

segment 

enterprises: M±m,  

all enterprises 1 2 3 4 

cutting 10,8 ± 0,16 14,2 ± 0,13 8,3 ± 1,64 16,0 ± 1,0 12,6 ± 0,5 

preparation of forcemeat  11,0 ± 0,13 14,6 ± 0,13 10,0 ± 0,48 17,5 ± 1,35 12,3 ± 0,47 

filling the membranes 11,2 ± 0,17 15,3 ± 0,19 12,7 ± 0,3 15,8 ± 1,1 12,8 ± 0,44 

heat treatment 17,1 ± 0,18 15,3 ± 0,13 13,8 ± 1,15 20,0 ± 0,8 17,4 ± 0,41 

packing 10,7 ± 0,23 12,3 ± 0,25 9,0 ± 0,58 18,1 ± 0,86 13,5 ± 0,53 

shipment of meat 

products 

10 8± 0,31 10,5 ± 0,63 12,1 ± 1,61 16,3 ± 0,37 12,7 ± 0,38 

 

The noise level, created by the equipment and refrigeration units, systems of air cooling, exceeds the admissible 

level for 40% of workplaces. Results of measurements have shown exceedance of admissible noise level on 2-5 

dBA in segments of sausages production and smoked products. In the segments of offal, preparation of forcemeat 

and equipment maintenance the noise level on 18-24 dBA exceeds the sanitary norms. Scientific data indicates that 

noise level may vary depending on level of production, condition of equipment, processes involved and type of 

noise caused and lead to occupational related noise-induced hearing loss, reproductive impact, lowered birth rate and 

increase in blood pressure (Picard M., 2008; Pascolini D., 2009). 

 

The noise levels in the workplaces are presented in Table 2. The highest noise level was registered for the heat 

treatment segment (84.6±0.7 dBA), laundry (82.7±1.1 dBA) and preparation of forcemeat (79.7±0.4 dBA), and the 

lowest for the shiping of meat products segment (67,7± 2,5 dBA). Exseedance the sanitary (80 dBA) norms were 

characteristic for such segments, as cutting, preparation of forcemeat, heat treatment and laundry.   
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Table 2:- The noise levels in the workplaces in some segments of meat processing (M±m, dBA) 

segment 

 

enterprises: M ± m, 

all enterprises 

 
1 2 3 4 

cutting 74,7 ± 0,4 72,6 ± 0,6 73,7 ± 1,5 85,8 ± 1,4 75,1 ± 0,7 

preparation of forcemeat 78,6 ± 0,3 77,2 ± 0,04 81,8 ± 0,9 87,0 ± 1,9 79,7 ± 0,4 

filling the membranes 73,5 ± 0,3 80,0 ± 0,07 75,7 ± 0,7 75,3 ± 3,4 75,1 ± 0,4 

heat treatment 84,3 ± 0,5 88,4 ± 0,03 82,0 ± 0,3 85,8 ± 3,5 84,6 ± 0,7 

packing 78,6 ± 0,4 70,5 ± 0,2 71,2 ± 0,8 74,7 ± 0,9 75,0 ± 0,6 

shipment of meat products - 75,9 ± 0,11 56,0 ± 4,0 - 67,7 ± 2,5 

laundry 82,2 ± 0,1 86,0 ± 0,1 - 76,0 ± 4,0 82,7 ± 1,1 

 

The analysis of data on incidence of temporary disability among workers was carried out for establishing of features 

of these diseases in connection with impact of occupational factors. It has been established that the frequency of 

temporary disability fluctuated by years. So, the mean cases of diseases (fig. 3) during the studied period varied 

from 59,73±10,3 to 32,01± 8,7 cases per 100 workers that indicates a tendency to decreasing, on average 6,7 cases 

per 100 workers (R
2
=0,95). This regularity was characteristic for all investigated enterprises, except for the 

enterprise 1, in which for this period the small tendency of growth, on average 2,1 cases of disability per 100 

workers was recorded (R
2
=1). According to the obtained data, in 2015 the number of cases decreases by 32,0 and 

15,34 cases per 100 workers. The decreasing of disease frequency registered in recent years was connected with the 

measures taken for improvement of working conditions in the occupational area. Results of our study coincide with 

the data obtained in researches (Farcas E., 2011; Hristova Lidiya, 2016; Starodubov V.I., 2001). 

 

 
Fig 3:-The frecvency of temporary disability   (number of cases per 100   workers) 

  

On enterprises 1 and 3 the opposite situation was observed. For the last 3 years the  increasing in number of diseases 

cases  - from 21,8 to 34,98 and from 38,26 to 45,74 cases per 100 workers respectively was registered. It is possible 

to suggest that implementation of preventive measures for health risk reduction at these enterprises was 

insufficiently effective. 

 

Assessment of the duration of disease (figure 4) expressed by the number of days with temporary disability per 100 

workers was carried out. According to obtained data, the same regularities which are characteristic for the disease 

frequency indicator was established. So, the  average value of diseases duration during 2011-2015 had decreased 

from 719,9±192,9 to 414,4±192,9 days per 100 workers, with a tendency to decrease on average for 77,05 days per 
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100 workers (R
2
=0,81). The highest mean number of days with temporary disability was registered on enterprises 2 

and 3, respectively 1233,07±171,2 and 731,67±101,2 days per 100 workers. The smallest average value of this 

indicator was characteristic for enterprise 1 (166,67±56,5 days per 100 workers).  

 

 
Fig.4:- Duration of disease (number of days with temporary disability per 100 workers). 

 

Other indicator which characterizes incidence with temporary disability of workers is the average duration of one 

case disease. During the study period the average duration of one case of disability increased. The mean annual 

increasing was 0,3 days for one case (R
2
=0,47) (figure 5). The established of growth is more significant for 

enterprises 1 and 3 when annual averages increasing was 0,52 and 0,48 days for one case (R
2
=0,58 and R

2
=0,23, 

respectively). This fact indicates that the workers consult a doctor only at a serious illness demanding longer period 

of treatment and recovery. 

 

For establishment of features of pathologies associated with the occupations is important to study structure incidence 

of temporary disability. In this context, the mean data concerning the distribution of nosologies with temporary 

incapacity, both according to the frequency and the severity of disease indicate that the first place belongs to 

diseases of the respiratory system, second place - to the circulatory system diseases, and third place belongs to the 

diseases of the digestive system, osteoarticular and traumatic lesions. 
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Fig 5:- The average duration of one case disease (days per one case) 

 

So, in average were registered 3.54±0.7 cases of osteoarticular diseases per 100 workers 55.2±12.9 days/100 

workers) and 3.02±0.4 cases of traumatic lesions per 100 workers (48.75±10.3 days/100 workers). Generally, the 

mentioned diseases were registered for the employees who worked in the segments of forcemeat preparation, the 

filling of membranes with sausages. 

 

The obtained data indicate the need of development and implementation of preventive measures (WHO. Media 

centre 2014).  

 

Conclusion:- 
The occupational environment of the meat industry is characterized by a complex of unfavorable risk factors 

(microclimatic parameters, noise exposure), which determines the probability of their impact on the health workers. 

Morbidity with temporary incapacity at the investigated enterprises presents some variability in time. The frequency 

index averaged 6.7 cases per 100 workers (R
2
=0.95) during the studied period, and the duration index averaged 77.0 

days per 100 workers (R
2
=0.95). 

 

Increasing of the mean disease duration of a case with temporary incapacity, in annual was average 0.3 days per one 

case of illness. The obtained regularity was characteristic for all studied occupational area and nosologies, which 

indicates that the workers consult a doctor only at a serious illness demanding longer period of treatment and 

recovery. 

 

The morbidity features indicate the need to develop and to implement measures for improving the working 

conditions and reducing the impact on health of the occupational risk factors.  
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