Proszę o redakcję językową i sformatowanie poniższych tekstów z włączoną funkcją rejestrowania zmian. Za każdy poprawiony błąd Zamawiający przyznaje +1 pkt (plus jeden punkt), natomiast za każdy naniesiony błąd Zamawiający odejmuje –1 pkt (minus jeden punkt). 

MATERIAL AND METHODS

Database processing

We realized a cross-sectional study. The initial sample consisted of 1627 workers of Codelco Andina. Personal and job data were collected. Among recorded data: gender; date of birth; date of recruitment; a type of contract (open ended, fixed-term, externally-funded, consultancy); task; work shift schedule; work-place (Mina Sur, Mina Subterràna, Planta Filtro, Saladillo).

The following inclusion criteria were considered for sample selection: male workers; age between 20 years and 58-years; assignments with similar metabolic load; no evidence of chronic or acute respiratory, cardiovascular and hemeatological diseases in the past 30 days; no consequences in chronic respiratory diseases; no polycytemia, hypertension or obesity diagnosis; no obstructiv sleep aponoea syndrome diagnosis; less than 10 packs years smoking history for workers over 45-years.

The final sample consisted of 260 miners working at different altitudes with the 4×4 work shift (two 12-h day shifts and 2 12-h night-shifts, followed by 4 restdays).

Study group was divided according to workplace: 82 miners from MinaSur (MS-4300), an open-cut mine located between 3700 m and 4300 m; 119 miners from Mina Subterrànea (MT-3600), an underground mine located between 3070 meter and 3656 m; 59 miners from Saladilo and Planta Filtro (SPF-1500), mineral comminution plants located between 1535 m and 1570 meters.

The subjects was informed in detail about the experimental procedures prior the study and they give their written consent. The experimental protocol was aprooved by Accident and occupational diseases safety board of Codelco.

Data evaluation

In order to investigate eventual compensation mechanisms and degree of acclimatizations, following parameters were evaluated and related to the altitude of workplaces: hemoglobin saturation, heart rate, respiratory rate; min. volume and spirometric parameters (forced vital capacity – FVC, forced expiratory volumen in 1 second - FEV1, Tifenau index – FEV1/FVC, maximum mid expiratory flow – MMEF75 / 25).

Clinical measurements was performed within one year, excluding austral winter, both at high and moderate altitudes. Measurement at high altitude were realized in the dedicated infirmaries of a selected work-places (MS-4300, MT-3600 and SPF-1500). Measurements at moderate altitude were realized in the health care facility „Clinica Rio Blanco” located at Los Andes, 800-m above sea level (LA-800).

Every miner of the study group was examined after at least a 10-min pause from any manual work, in 3 different situations: in high altitude during both day and night work shifts and in moderate altitude during a rest day.

Heart rate and heamoglobin saturation were measured with a pulse oximeter, Fingertip Oximeter, model RMS-50D. Respiratory rate and minute volume were measured with a Wright / Haloscale Respirometer. Spirometrics measurements were realised with a jager masters creen pneumo spirometer. Each parameter was measured in triplicate during the first or the 2nd day of the selected shift. The overall time required for the complete test varied between 20 minutes and 30 min. per subjects.

In addition, exposure to airborne crystalline silica was evaluated. Exposure values ranged from 0,006 mg/m3 to 0.175 mg/m3: several exposures didn’t respect the threshold limit value – time weighted average (TLV-TWA) (0.025 mg/m3) [13] especially in the underground site. In MT-3600, TLV-TWA was exceeded in 18 of 37 measurements. In MS–4300, TLV TWA was exceeded in one of 15 measurements. Besides, the eventual respect of TLV seems to be only formal, in consideration of unusual altitude and work shifts.

Statistical analysis

Arithmetic mean and standard deviation for all measured parameters were calculated, and compared by annova test. Results were compared by Wilcoxon and Kruskal Wallis tests. Shapiro-Wilk test was applied to verify data normality. Finally, data were re-analysed with multiple linear regression methods by using the Tiffeanau index and respiratory parameters as dependent variables, and years of exposure to altitude and silica, body weight and age as independent variables. Data were processed with IBM SPSS Advanced Statistics 20.0 Software. 

RESULTS

Before estimating the regression models, we compared the dynamics of total occupational accidents and 2 commonly used measures of economic situation. Figure 1 shows the dynamics of accidents and per capita real GDP change in the period investigated.

From the path of 2 trend lines we can see that both timeseries change in the same direction. The years of higher GDP increases (2004, 2006, 2010 and 2011) are accompanied by a growing rate of injures at work, while decreasing dynamics of production output corresponded with a lower frequency of accidents (years 2005;  2009; 2012). We observe similar patterns when unemployment rate is used as an economic variable (Figure 2). The period 2004-2008 was characterised by a drop in the unemployment rate and rising trend in accident rate, while for the years 2009–2013 we observed reverse trend in both variables.

The data in both figures suggests that considerable association exists between economic situation and the rate of accidents at work. To quantify these relationships, we estimated several regression models. Tables 2, 3, 4 and 5 present the results of models for four following variables illustrating accidents in subregions of Poland in the years 2002–2014:

· total accidents

· accidents among men

· accidents among women

· days of incapacity to work because of occupational accidents

For each of these variables, we used 4 alternative indicators of economic situation:

· real per capita GDP;
· average real remuneration;
· unemployment rate;
· dwelling construction permits.

16 regression models were estimated altogether. In the first step, we estimated the models using pooled OLS, assuming that both time and individual effects are not significant. In every model estimated the F test value suggests that the pooled ordinary least squares is an appropriate estimation method. For the purpose of comparison all equations were also estimated using fixed effects and random effects approaches. The values of the Hausman test indicate that of the 2 approaches the random effects results are superior over fixed effects. The estimates yielded using random effects proved to be virtually the same as the ones from pooled OLS, thus, they aren’t not shown here.

The results suggest that the economic situation in the period 2002-2014 were significantly associated with the frequency of total accidents in the sub-regions of Poland. One percent growth in per capita gross domestic product  or the average wage corresponded to a slightly over 0,4 % rise in the rate of occupational accidents. A weaker relationship, though statistically significant, linked accidents and the housing situation variable. There was also a negative relationship between accidents and unemployment rate – a one percent growth in unemployment rate was associated with a 0,22% decline in the frequency of total accidents (Table 2).

Relatively stronger relationship between economic situation and occupational accidents were identified for men in comparison with the general population.  A 1 percent growth in GDP and an average remuneration corresponded to a nearly 0.6% rise in accidents among men. A greater importance of economic situation for the rate of accidents among men was also confirmed by the coefficient values in models 2.3 and 2.4, which used the rate of unemployment and housing market situation as the proxies of economic situation (tab. 3).

We identified markedly different estimates in the models describing the determinants of accidents among women. The coefficients of regression in the case of gross domestic product (GDP) and remuneration were also positive, however, noticeably low than in the case of men and not statistically significant. However, the associations between unemployment and accidents and between housing market situation and accidents were significant among women but considerably weaker than in the case of man (Table 4).

Considering the quality of the models estimated, the values of 2 statistics should be pointed to, these are the f test and adjusted R2. In all 16 models, the f statistic values allowed for rejecting the hypothesis that all coefficients in the equations were equal to zero (p=0,01). The estimated models had low values of adjusted R2 amounting to 16.7 percent at the highest, though, the low values of this goodness of fit statistics are typical for the first differences models as indicated in the literature on panel data regression [25].



Table 3. Comparison between fungal assessment through conventional and molecular methods

	Setting
	Fungal species assesed by molecular biology
	Conventional methods

 (species level)
	Molecular biology

	
	
	Air samples
	Surface samples
	Air samples

	Poultries
	A. flavus complex (toxigenic strains)


	7
	4
	4

(in 2 samples wasn´t found by conventional methods)

	
	Aspergillus fumigatus complex


	1
	1 

(different sample from the air)
	8

(in 7 samples weren´t found by conventional methods)

	
	S. chartarum
	0
	0
	0

	Waste water treatment plants (WWTP)
	A. flavus complex (toxigenic strains)


	0
	0
	0



	
	A. fumigatus complex
	1
	3

(Different samples from air)
	7

(in six samples wasn´t found by conventional methods)

	
	S. chartarum
	0
	0
	0

	Waste management
	a. flavus complex (toxigenic strains)
	0
	0
	0

	
	A. fumigatus complex
	10
	12

(2 different samples from the air)


	15

(in one sample wasn´t found by conventional methods)

	
	S. chartarum
	0
	0
	0

	Cork industries
	Aspergillus fumigatus complex
	1
	3

(two different samples from air)
	0

	
	P. glabrum
	2
	2

(1 different sample from air)
	10

(in 6 samples wasn´t found using conventional method)


1

