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RESPIRATORY DISEASES AND SICKNESS ABSENTEEISM
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ABSTRACT

In two coal mines (A and B) of different geological structure of the coal seam and of the
output technology 2094 miners (mean age 37 vears; mean length of service 15 yvears) in mine A and
1846 miners (mean age 38 vears; mean length of setvice 14 vears) in mine B were medically
examined. All the miners worked underground. The examination included the medical history data
collected by means of the modified British Medical Research Council questionnaire for chronic
bronchitis, a routine medical examination, an N-ray of the chest and a spirometric examination
(VC, FEV,).

In the course of two consceutive vears, the sickness absenteeism of 80035 miners from the two
coal mines was studied. The structure of the staff with regard to age and place of work, surface or
underground, did not differ statistically. Data for each miner were gathered on special cards and
included: the type and duration of illness, basic personal informarion, working and housing
conditions. The collected data were computer processed and statistically analysed.

Among the examined miners 16" had chronic bronchitis, In mine A with much worse work
conditions and poor technology the percentage amounted: to 19,14%, whereas in mine B, with
betrer working conditions and technology, to 13.49%. A high positive correlation between tobacco
smoking and the incidence of chronic bronchitis was noted. In smokers the incidence amounted to
86.0"%, in ex-smokers to 7.5% and in non-smokers to 6.4", The incidence of chronic bronchitis in
smokers and ex-smokers was directly proportional to the number of cigarcttes smoked daily.

In mine A, 28" of the miners had no sick absences whereas in mine B the percentage was 37",
The rates of absences were similar in both mines (although they differed in working and housing
conditions of the miners) and equalled 6.5% for coal mine A, and 6.4% for coal mine B.

It is generally known that work in the mining industry, particularly
underground work differs greatly from work in other industries. This is due not
only to different conditions of the work environment (dust, noise, harmful gases,
bad lighting, hard physical work in uncomfortable positions, often in oxygen
deficit conditions and unfavourable microclimate), but also to stress factors
usually related to the worker’s isolation and constant consciousness of danger
and risk to life. It is also known that both the general and specific sickness rate
structure caused by respiratory diseases in the mining industry differs among
workers employed in different mines, Many authors!,2.5,6.9,10,12,15,19,23,24,26 31,
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32,33,35,43_link differences in sickness rates in various mines in different countries
with differences in coal exploitation technology and, in the case of respiratory
discases, with different biological propetties of coal dust at workplaces. For this
reason, the mortality rate among miners in certain countries is twice as high as
that of the general working population and respiratory diseases occur five times
more frequently. It does not seem, however, that such a high sickness rate is
solely dependent on dust concentration, on its chemical composition dif-
ferentiated by the geological properties of the seam. It is possible that also other
factors such as the living conditions of the miners, family traditions of the
mining profession, medical care, technical preventive measures at the most
dangerous workplaces, natural selection etc., play @ role here.

The purpose of the performed investigations was to determine the influence
of the work environment and of other extraprofessional factors, on the level and
sickness rate structure, and on sickness absenteeism due to respiratory and
circulatory diseases.

SUBJECTS AND METHODS

The investigation program spanned the following elements: investigation of
work conditions (dust concentration, microclimate), mineralogical examinarion
of dust sampled from air at workplaces, medical examinations of miners
employed underground, and a detailed survey of sickness absenteeism in all
employees in both mines.

The subjects of the study i.e. the populations of miners, work conditions,

dust concentrations and compositions in the two investigated mines are given in
Table 1.

TABLE 1
Subjects of the study and work conditions in the investigated mines.
Parameter Mine A Mine B
Population 2094 (3999)* 1846 (4003)"
Low and slanting seams High coal seams
Work conditions Low degree of mechanization  High degree of mechanization
Manually performed work Small amount of manual work
Constrained position Free position
Air temperature 18-23 °C 14-17 °C
Humdity 95" 75%
Dust concentration (total) 3.6—15.6 mg/m* 46.0-262.00 mg/m?*
Si0, in dust (") 5.0-13.6 30-T4
Ash in dust ("0) T.075 7.249
Cu in dust (ppm) 11.50 4.20
V in dust (ppm) 10.48 243
Ni in dust (ppm) 8.97 6.03
Pb in dust (ppm) 33.25 40.16
Zn in dust (ppm) 29.25 52.84
Co in dust (ppm) 4.93 6.08
Cr in dust (ppm) 25.87 8.12

= Population for sickness-absentecism investigation
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Respiratory discases survey

A total of 3940 miners working underground were subjected to medical
examinations, 2094 from mine ”A” and 1846 from mine "B”. The miners were
divided into 7 professional groups according to the type and place of work as
shown in Table 2. The exposure to environmental factors (dust, microclimate)
was defined according to their degree of harmfulness as: large (1), medium (2)
and small (3).

TABLE 2
Professional groups according to the tvpe and place of work.

Performed work Professional group Hazard group

toreficld employees

shot-firer

holer

tace foreman 1 |
miner

junior miner

underground helper

von-forefield employees

pipe fitter

carpenter 11
convevor shifter

heavy transport

ra

operating personnel

carpenter

brick-laver 111 2
clectrician

lacksmith

clectric locomotive engine driver

shaft personnel

hanger-on v 3
holst engineer

transport

shunter

track carpenter V 3
coupler

b

supervisors V1
orhers

supply equipment personnel

welder

turner

warehouseman VII 3
tractor personnel

pump personnel

tipper personnel

The mean age and the mean length of experience by groups are given in
Table 3. The age and experience structures of the two investigated populations
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TABLE 3

Age and work experience averages of examined miners in respective professional groups.

Mine A Mine B Total for both mines
Gigilp —————————— = =— o

Age Experience Age Experience N Age Experience

(vears)  (vears) (vears) (vears) N (years) (vears) .
1 37 14 1484 39 15 880 38 15 2364

2 42 17 8 33 11 63 34 12 71
3 35 13 280 37 14 510 36 14 790
4 40 16 147 40 14 111 40 15 258
5 42 24 3 41 17 40 41 17 43
6 a9 19 64 38 15 72 39 17 136
7 42 17 108 36 12 170 39 14 278
37 15 2094 38 14 1 846 38 14 3940

of miners were very similar even though essential differences in the professional
group structures were observed.

The medical investigations included case histories and a survey on a
specially prepared questionnaire. The portion of the questionnaire regarding
chronic nonspecific respiratory discases was based on the recommendation of the
Medical Research Council's Committee on the Aetiology of Bronchitis: i.e. a
general medical examination and additional examinations which included
spirometry, chest radiography, and an ECG.

Spirometric examinations were performed on a British vitalograph. VC,
FEV, were determined and compared to the “normal” values according to the
C.E.C.A. (Communauté Européenne du Charbon et d’Acier). VC/VCy(%) and
FEV,/VC (%) were calculated.

In chronic nonspecific respiratory disease (CNRD) diagnosis, the criteria
proposed by Stuart and co-workers37 were applied. In diagnosis, cases of chronic
recurrent bronchitis were omitted and were classified either as simple chronic
bronchitis (FEV, over 65% of normal value) or as obstructive chronic bronchitis
(FEV, below 65% of normal value). Large format X-rays were taken with the
hard radiation technique using 11075 KV at 5 MAS. The radiographs were
classified according to standard procedures3:10.

The ECG was taken with an apparatus with 12 offtakes and a tape speed of
25 mm/sec. The determined changes were classified into 4 groups according to
the ”Minnesota” code: Group 1, no change; Group 2, changes in the Q and S
range; Group 3, changes in the cardiac electrical axis and chamber repolarization
period distortion and Group 4, conductivity distortion etc.

Sickness absentecism survey

All employees working at the beginning of the investigation underground
and on the surface, in mines A and B underwent examinations. The women
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employed in coal sorting were also examined. The characteristics of the
investigated employees in relation to sex and age were similar in both mines and
did not differ significantly. In all, 8005 persons were investigated; 4006 (12.7%
women) in mine B and 3999 (9.3% women) in mine A. In both mines the most
numerous  group consisted of individuals aged 35 45 vears. Significant
differences were discovered in welfare and living conditions. The mine B
employees owned flats of which 73.4% were equipped with gas and 63.3% had
bathrooms. The corresponding indices for the mine A employees were 58.0%
and 34.2%,

The individual sickness absentecism cards on which demographic data were
recorded constituted the source material. The information collected involved the
marital status, number of children, and data concerning work and housing
conditions as well as information concerning  sickness absenteeism. The
investigations were conducted during two consecutive years. The collected data
were processed statistically by means of a computer,

RESULTS

The frequency of CNRD in both investigated mines and in particular
professional groups is shown in Table 4. The average frequency of CNRD for
both populations was 16.5%, The frequency for the population employed in mine

TABLE 4
Prevalence of chronic nonspecific respiratory disease in particular professional groups,

[’ml”csai:)nn!_ . Bnt_h m’n‘i R Mine A - Mine B_

¥ ¢ b E F ¢ Db E F ¢ bp = r
1 2364 442 394 48 1484 308 285 23 880 134 109 25
11 71 3 3 = 8 1 1 63 2 2 =
111 790 101 94 7 280 30 29 1 510 ! 65 6
v 258 34 28 6 147 26 23 3 111 8 5 3
v 43 8 7 | 3 40 B 7 1
V1 136 20 18 2 64 15 15 72 5 3 2
Vil 278 42 40 2 108 21 20 1 170 21 20 |

Total 3940 650 584 66 2094 401 373 28 1846 249 211 38

- = number of examined workers; D = number of workers with CNRD; E = number of workers with simple CNRD;
F=number of workers with obstruetive CNRD

A was substantially higher (19.1%) than for the population employed in mine B
(13.5%). Chronic bronchitis of the obstructive type constituted, on average, 1.7%
of the total number of CNRD cases in both plants. The condition occurred more
frequently in mine B (2.1%) where work was highly mechanized than in mine A
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(1.2%) with a lower degree of mechanization. The largest percentage of CNRD
in both mines was noticed in professional groups I and V. The first professional
group consisted of foreficld miners with the highest risk factor relating to
exposure to harmful agents; whereas group V consisted of employees with the
lowest risk factor. The number of personnel in group V, however, constituted
only 1.1% of the total. The high CNRD ratios in this group could, therefore,
simply be of a random nature, or the group could have consisted of the personnel
transferred from other professional groups as a result of Health service
preventive activities, due to the light character of work in this group.

The CNRD prevalence in relation to age and length of service is shown in
Tables 5 and 6. The number of CNRD cases increases with age and length of
service of the investigated miners. In the 2029 years age group, CNRD cases

TABLE 5
Prevalence of chronic nonspecific respiratory disease in relation to age.

Age Both mines Mine A Mine B
(vears) . T : R ; B A
yers)  ~ 1 g F ¢ D E F € D E F

19 115 1 | 5 Gl 1 1
20-29 773 20 20 436 10 10 337 10 10
30-39 1099 139 1341 Y 594 91 87 4 03 48 43 5
40-49 1452 337 306 31 773 214 197 17 679 123 109 14
5059 498 152 126 26 235 83 78 7 263 67 438 19

-6l 3 | 3 1 | | 2

Toral 3940 630 584 06 2004 401 373 28 1846 249 211 38

€ = number of examined workers; D = number of workers with CNRD; E= number of weorkers with simple CNRD;
F = number of workers with obstruetive € NRD

TABLE 6

Prevalence of chronic nonspecific respiratory disease in relation to length of service.
Length of Both mines Mine A Mine B
service — = — - :
(vears) C D E F € D L F & D L r

) 574 21 21 280 10 10 288 11 11
5~ 8 444 20 20 241 11 11 203 ) Y
10-14 548 70 63 7 214 26 25 | 334 i 38 6
15-19 1289 243 222 21 773 1068 154 14 516 75 68 k:
2024 655 165 147 18 41117 108 9 244 48 39 P

> 25 430 131 i 20 169 (] 63 4 261 62 46 16

Total 3940 650 584 66 2004 401 373 28 1 840 249 211 38

¢ = number of examined workers; D= number of workers with CNRD: E = number of workers with simple CNRDy
F = number of workers with obstructive CNRD
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constituted 2.6" of the miners examined, whereas in the 50 -59 years age group
they constituted 30.5%. The obstructive type of CNRD also exhibits a tendency
to increase with age. A similar tendency for both tvpes of CNRD, as already
pointed out, is evident in relation to the length of service. Amongst miners with
up to 4 vears of service 3.7% had CNRD; whereas 30.5"% with service exceeding
25 vears had CNRD.

The dynamics of increase of CNRD, particularly in respect to the length of
service was much greater in mine A than in mine B. The frequency of CNRD
occurrence in smokers, ex-smokers and non-smokers is illustrated in Table 7.
CNRD was 13.5 times more frequent in smokers than in non-smokers and 11.4
times more frequent than in ex-smokers. The obstructive form of CNRD
constituted approximately 10% of all diagnosed CNRD cases in both the
smoking and non-smoking groups.

TABLE 7
Prevalence of chronic nonspecific respiratory disease in relation to tobacco smoking (cigarettes).
Form Both mines Mine A Mine B
ot e
CNRD & D ) F C D E I 5 D I I
Total 630 539 49 42 401 336 34 31 249 223 15 11
Simple 584 503 43 38 373 312 32 29 211 19 11 b
Obstruc-
uve 66 56 6 4 28 24 2 2 38 32 4 2

C = number of examined workers; 1 = number of smokers; = number of ex-smokers; F = pumber of non-smakers

The diagnosis of coal workers” pneumoconiosis was based on large format
radiographs raken in standard conditions. Only simple forms of pneumoconiosis
without functional disorders were detected. Sometimes coexistence of
pneumoconiosis and ruberculosis was discovered.

The prevalence of pneumoconiosis in relation to length of service 1s
illustrated in Table 8. On average, pneumoconiosis occurred in 3.7% of all
examined miners. In mine A, the prevalence was 6.2"c whereas in mine B,
approximately 0.8"0 of the miners had pneumoconiosis. The effect of the length
of service (as well as age) on the prevalence of pneumoconiosis was also
determined. By eliminating the effect of the length of service and age on
pneumoconiosis prevalence with statistical techniques, the existence of additional
factors enhancing this phenomenon in both mines was discovered. Tuberculosis,
as a complication of pneumoconiosis, was determined in 1.73% of all the miners
studied. The percentage of ruberculosis, like that of pneumoconiosis, increased
with the length of service and was two times higher in mine A than in mine B,

ECG changes were more frequent in the mine B personnel (76.3%), in
comparison to similar data from mine A (67.0%). In miners working in mine A,
changes in conductivity (17.1% of all investigated employees) were twice as rare
as in miners from mine B. No effect of age on the frequency of ECG change in
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TABLE 8
Prevalence of pneumoconiosis in relation to length of service.

Length of Total Mine A Mine B
service S =
(vears) Examined 1 Examined 1 Examined 1

<4 574 3 280 3 288 0
5= 9 44 0 241 0 203 0
1014 548 6 314 2 334 4
15-19 1289 50 773 43 516 7
20-24 655 56 411 56 244 0

=25 430 29 169 26 201 3
Total 3940 144 2094 130 1 846 14

the investigated miners was determined. The frequency and type of observed
ECG changes in miners with CNRD was not different from those without
CNRD.

The general and specific indices of sickness absenteeism due to various
illnesses spanning a 2-year period for both mines are illustrated in Table 9. The
sickness absenteeism rates were similar for mine A (5.21%) and mine B (5.98%).
The underground employees, particularly in mine A, exhibited a higher
absenteeism rate than surface employees 4.07% versus 1.14%. The corresponding
percentages in mine B were 3.84"0 and 2.14%. In both mines, high specific
indices were observed with regard to injuries, respiratory illnesses, digestive tract
conditions and skin problems. Signiticant differences to the disadvantage of mine
A were caused by absenteeism due to pneumoconiosis (0.12 and 0.07) and
skeletomuscular diseases,

In both mines, the group of emplovees who were frequently ill over a
prolonged period (over 40 days) and constituted over 5.5"% of the personnel were
responsible for over 1/4 of all absences. The percentages of absences attributed to
this phenomenon were 28.8% in mine A and 26.7% in mine B. The group of
persons rarely ill and over short periods (up to 10 davs), which constituted
approximately 36”0 of the employees in both mines was responsible for
approximately 9% of sick absences. A clear increase in sickness absenteeism with
age and length of service in both mines as well as an increase of sickness
absentecism following an increase in the number of children in the family was
determined. In analysing the mode of transportation which the miners used to
get to work, it was noticed that the highest absenteeism was recorded among the
persons travelling by motocycle (7.1%) and by bicycle (6.3%:). The persons
working constantly on the same shift exhibited a higher rate of absenteeism than
those working different shifts. A higher sickness absentecism was also noticed
for persons earning higher wages as well as in individuals with lower housing
and living conditions. Also, particularly in mine A, a clear influence of work
conditions on the sickness absenteeism rate was determined. The highest rates
were observed in persons exposed to fibrogenic dust, unfavourable microclimate,
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and vibration. A clear indication of the influence of tobacco smoking on the
increase of specific sickness absenteeism rates with respect to diseases of the
respiratory and circulatory systems in men was also observed (Table 10).

COMMENTS AND CONCLUSIONS

Among coal miners’ respiratory diseases the most commonly found were
CNRD. The average sickness rate for these diseases in both mines was 16.5% and
it was almost twice as high as that in the cotton industry3.3930. However in
comparison with Romanian? and American21.23.25 data this sickness rate, in the
Polish mining industry, is two times lower. The CNRD sickness rate increased
with age and length of service, which coincides with the findings of other
authors 1434383940 The mine dust content and hazard have a significant
influence on the CNRD sickness rate, which is confirmed by other
authors2,.21.29,30.34,38 40, Among the examined populations, the largest number of
CNRD was observed in groups of miners with the greatest exposure to dust and
unfavourable climatic conditions,

Tobacco smoking plays a deciding role in the occurrence and development
of CNRD. In the investigated populations CNRD occurred 13.5 times more
frequently in smokers than in non-smokers, and the obstructive form constituted
10" of all diagnosed CNRD cases. Therefore the results of the investigation
confirm our conclusion3%40 as well as that of Romanian? and American?! aurthors
that tobacco smoking plays a greater role than exposure to dust.

The results of our investigation have also shown that the number of
cigarettes smoked daily has a greater influence on the level and dynamics of
development of CNRD than the length of the smoking period in life. The
pneumoconiosis sickness rate was relatively low in comparison with the data of
other authors3:12,23,24.25.26,28,31,32,33.45 This is probably a result of the lower
retitement age in Polish mining (55 vears) and of geological conditions
mentioned by many other authors3422.242542 The geological conditions in
mine A (6.2 pneumoconiosis) differed greatly from those of mine B (0.8%
pneumoconiosis). This appears to confirm the conclusion of other
authors3.7.8.9,20,25,35,36 that SiQ, and trace metal content can exert a significant
influence on the level and development dynamics of pneumoconiosis in miners.
This hypothesis however requires further experimental and epidemiological
investigations, Despite tuberculosis frequently accompanying with miners’
pneumoconiosis no PMF forms were determined. However, an analysis of the
data relating to old age pensioners has shown that PMF occurs in approximately
10% of the cases in and around mine A, mainly in persons aged 6575 years. In
general the results of the sickness absenteeism survey have confirmed the results
of medical examinations, particularly with respect to the effect of tobacco
smoking on the respiratory and circulatory systems and of the correlation
between the sickness rate and the absenteeism due to the same disea-
sel L13,17.27.39  Another conclusion of other authors!®27.41 has also been
confirmed i.e. that a small group of persons frequently ill over long periods has a
significant influence on the sickness absenteeism index of the mine and is
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responsible for approximately a half of the toral sickness absenteeism. The
intluence of social, living and family conditions on the sickness absenteeism level
mentioned by many authors%13.1741 was also confirmed. Higher sickness
absenteeism indices in persons working one shift appear to suggest that they
used a sick leave more frequently in order to attend to family and social matters
in state institutions which were open during morning hours. This hypothesis,
however, requires confirmation by additional investigations specially adapted for
this purpose.

ACKNOWLEDGEMENT

This study was performed in the Institute of Occupational Medicine in Sos-
nowiec (Poland) in cooperation with NIOSH (USA) Agreement No. 05-011-C.

REFERENCES

L Amandus, H.E.. Reger, R.B., Pendergross, E.P.. Demis, J. M., Morgan, W.K.C. The
pneumoconioses: Methods of measuring progression. Chest, 63 (1973) 736 743.

2. Barbad, B., Pilat, L. and Teculescn, 1D, Recent progress in the study of occupational lung diseases
in Romania. Br. ]. Ind. Med., 32 (1975) 164 - 168.

3. Boblig, H., Bristel, L. J., and Cartier, P.H. UICC/Cincinnati classification of the radiographic
appearances of pneumoconioses. Chest, 58 (1970) 5767,

4. Carlberg, J. R., Crable, . V7., Limtiaca, L.P., Norris, H.B., Holtz, S Loy Maner, P., Wolowicz,
F. R. Total dust, coal, free silica, and trace metal concentrations in bituminous coal miners’
lungs. Am. Ind. Hyvg. Assoc. ]., 32 (1971) 432440,

5. Cinger, I\ H., Sorckin, E. 5., Kndinow, W'. P. Zabolewajennosé Pneumoconiosom gornoroboc-
zych glubokich ugolnich szacht Donbassa. Gig. Truda, 11 (1973) 46-47.

6. Costelle, J., Ortmeyer, C.E., and Morgan, V. K.C. Mortality from lung cancer in U.S. coal
miners. Am. |. Public Health, 64 (1974) 222-224.

7. Crable, [. 1., Keenan, R.G., Wolowics, F. R., Knott, M. J., Holiz, . L. and Groski, C.H. The
mineral content of bituminous coal miners’ lungs. Am. Ind. Hyg. Assoc. |., 28 (1967) 8- 12.

8. Crable, [. V., Keenan, R.G., Kinser, R.E., Smallwood, A.W., and Mawer, P. A. Metal and
mineral concentrations in lungs of bituminous ceal miners. Am. Ind. Hyg. Assoc. J., 29 (1968)
106 —110.

Y Dadgson, ., Hadden, G. G., Jones, C.O., Walten, W.H. Characteristics of the airborne dust in
British coal mines. In: Inhaled Particles and Vapours III. Proceedings of 3rd International
Symposium, London 1970, ed. W. H., Walton, Unwin Brothers, London 1971, pp. 757-781.

10. Enterline, P.EE. Mortality rates among coal miners. Am. ]. Public Health, 54 (1964) 758-768.

V. Ewterline, P.E. The effects of oceupation on chronic respiratory disease. Arch. Environ.
Health, 14 (1967) 189 —200.

12. Lnterline, P.E. Epidemiology of coal workers” pneumoconiosis. Ind. Med. Surg., 39 (1970)
115-117.

13. Fortuin, G.J. Sickness absentecism. Bull. W.H.O., 13 (1955) 513 -341.

14. Gilson, J.C. Occupational bronchitis. Proc. R. Soc. Med. 63 (1970) 857 - 864.

15. Higgins, 1. 1. 7. Chronic respiratory disease in mining communities. Xnn. N. Y. Acad. Sci., 200
(1972) 197 210.

16. International Labowr Office. International classification of radiographs of the pneumoconioses,
Occupational Safety and Health Series, 9, Geneva, 1959,



ABSENTEEISM IN COAL MINERS 1381

21.

23,

30,

31.

36.

37,

" Indulski, J. Nicktore ezynniki spoleczne wplywajgce na ksztadltowanie si¢ abseneiji chorobowej.

Biuletyny W. A. M., Ladz, 1964.

- Indulski, |., Nafer, J., Romejko, A. Proba analizy statystycznej rozkladu czgstodel prazypadkow

absencji chorobowej. Zdrow. Publiczne, 79 (1968) 1-3.

. Jacobson, M. Progression of coal workers’ pneumoconiosis in Britain in relation to

environmental conditions underground. Proceedings of Conference on Technical Measures of
Dust Prevention and Suppression in Mines, Lusxembourg, October, 1972,

0. Keenan, R.G., Crable, [. V., Smallwood, A. W, and Carlberg, /. R. Chemical composition of the

coal miner’s lung. Am. Ind. Hyg. Assoc. J., 32 (1971) 392 397,

Kibelstis, J. A., Morgan, E.J., Reger, R., Lapp, N.LeRoy, Seaton, A., Morgan W_K.C. Prevalence
of bronchitis and airway obstruction in American bituminous Coal miner’s. Am. Rev. Respir,
Dis., 108 (1973) 886893,

- Leiteritz, H., Bawer, C., Bruckmann, . Mineralogical characteristics of airborne dust in coal

mines of Western Germany and their relation to pulmonary changes of coal hewers. In:
lahaled Particles and Vapours 111. Proccedings of 3rd International Symposium, London 1970,
ed. W. H. Walton, Unwin Brothers, London 1971. pp. 729743,

Morgan, W. K. C. Prevalence of coal workers’ pneumoconiosis. Am. Rev. Respir. Dis., 98 (1968)
306-310.

- Morgan, W.K.C., Reger, R., Burgess, D. B., and Shoub, 5. A comparison of the prevalence of coal

workers' pneumoconiosis and  respiratory impairment in Pennsylvania bituminous and
anthracite miners. Ann. N, Y. Acad. Sci., 200 (1972) 252-259.

» Morgan W.K.C. Coal Workers’ Pneumoconiosis. J. Occup. Med., 15 (1973) 277279,
- Morgan, W.K.C., Burgess, 2. B., Jacobson, G, O'Brien, R.]. Pendergrass, G. P., Reger, R.B., and

Shoub, E.P. The prevalence of coal workers’ pneumoconiosis in U.S. coal miners. Arch.
Environ. Health, 27 (1973) 221 - 226,

- Nefer, /. Zagadienie absencji chorobowej w przemysle. Med. Pracy, 8 (1957) 305-327.
« Pemberton, J. Chronic bronchitis, emphysema, and bronchial spasm in bituminous coal workers.

Arch. Ind. Health, 13 (1956) 529- 544.

o Rae, 8., Walker, D.D., Antfeeld, M.D. Chronic bronchitis and dust exposure in British coal

miners. In: Inhaled Particles and Vapours 111, Proccedings of 3rd International Symposium,
Landon 1070, ed. W.H. Walton. Unwin Brothers, London, 1971, pp. B33 - 894,

Reichel, G., Ulmer, W. T., Buckup, H. Die chronische obstruktiven Aremwegserkrankungen des
Bergmannes. Dtsch. Med. Wochenschr., 94 (1969) 2375 - 2390,

Reisner, M. T. R. Results of epidemiological studies of pneumoconiosis in West German coal

mines. In: Inhaled Particles and Vapours 111, ed. W. H. Walton, Unwin Brothers, London
1970, Vol. 2, p.92.

2. Retgner, M. T. R. Pneumoconiosis and exposure to dust in coal mines in the German Federal

Republic, Proceedings of Conference on Technical Measures of Dust Prevention and
Suppression in Mines, Luxembourg, October, 1972,

- Rogan, J. Coal workers' pneumoconiosis: a review. J. Occup. Med. 12 (1970) 321-324.
o Rogan, [. M., Attfield, M.D., Jacobsen, M., Rae, S., Walker, D.D. and Walton, W. 1. Role of

dust in the working environment in development of chronic bronchitis in British coal miners.

Br. J. Ind. Med., 30 (1973) 217-226.

- Shevchenko, A. M. The role of some physical and chemical properties of mine dust in the

development of pneumoconiosis. In: Inhaled Particles and Vapours I, Proceedings of 3rd
International Symposium, London 1970, ed. W. H. Walton, Unwin Brothers, London 1971,
pp. 561 - 568.

Sorenson, [. R. [., Kober, T.E. and Petering, H. G. The concentration of Cd, Cu, Fe, Ni, Pb and
Zn in Bituminous coals from mines with differing incidences of coal workers’ preumaoconiosis.
Am. Ind. Hyg. Assoc. ]., 35 (1974) 9398,

Stwart, C.H. Definition and classification of chronic bronchitis for clinical and epidemiological
purposes. Lancet, 1 (1965) 775-779.




1382 K. SZYMCZYKIEWICZ

42,

43

38.

39.

41.

Szymegykionic, K-, Respiratory Tract Discases of Cotton Workers Living in Areas of
Various Degrees of Air Pollution. Procecedings of the Special Foreign Currency Program,
Dubrovnik 1970, US Dept. of Health, Education and Welfare U.S. PHS, pp. 211 258.
Sarié, M. and Palaié, §. The prevalence of respiratory symptoms in a group ot miners and the
relationship between symptoms and some functional parameters. In: Inhaled Particles and
Vapours 111, ed. W.H. Walton, Vol.2, London, Unwin Brothers, 1971, p. 863.

Saric, M. Prevalence of coal workers’ pneumoconiosis in Yugoslavia. Ann. N, Y. Acad. Sci.,

200 (1972 301 - 305.

Seymezykiewicy, K. E. Morbidity and some aspects of diagnosis of cronic non-specific
respiratory diseases (CNRD) in cotton workers. Transactions of the National Conference on
Cotton Dust and Health. White House Inn. Charotte, N. Carolina, May 1970, p. 65 - 80.

Syymegykiewicy, K. F. Respiratory Tract Discases of Cotton Workers Living in Areas of

Various Degrees of Air Pollution. Proceedings of the Special Foreign Currency Program,
Dubrovnik 1970, US Dept. of Health, Education and Welfare U.S.PHS, pp. 211-258.

. Spymezykiowicy, K., [, Chronic non-specific Respiratory Discases (CNRD) in cotton workers.

IVt [nternational Preumoconiosis Conference, organised by ILO, Bucharest 27 sep.-2 oct.
1971, p. 458 -464. Ecology of Chronic Non-Specific Respiratory Discases International
Symposium September 78 Wowa, PZWL, W-wa, 1972.

Scymegykiewicz, K. L., Andrysgek, C3. Analiza absencji chorobowej wlokniarzy bawelny w

zaleznosci od liczby dni jednorazowej niezdolnosci do pracy 1 exgstosci zachorowan
(preypadkow absencji) w clagu roku. Med. Pracy, 23 (1972) 541 - 548.



