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TABLE XI
MEaN F.E.V.,., CORRELATED WITH DYSPNOEA GRADE, AGE 35-44 YEARS
Chronic Bronchitis
Mean F.E.V.,.,
@ Dust-exposed No Exposure
Dyspnoea Grade I 2 3 4 5 Total I 2 3 I 4 l 5 Total
0 -049 — — — — — —_ — — — — —_ —
0°50-0-99 — — — — I 1 — — — —_ — —_
I-w_l-49 a— ‘ — — — I — — — — — —
1:50-1-99 — 3 5 - I 9 - - - — - -
2-00-2°49 2 4 5 1 —_ 12 —_ 1 —_ —_ — 1
2:50-2'99 3 11 13 3 2. 32 — b 1 — — 2
3-00-3'49 3 16 9 3 3 34 5 2 - bl — 7
3-50-3'99 7 13 - - - 20 2 3 1 - 1 7
4°00-4'49 4 2 - 1 ot 7 I - —_ - - I
4°50-499 1 2 - - - 3 I - - - — I
5:00-5:49 1 1 - — — 2 - - - bl - -
5°50-5°99 —_ —_ — —_ —_ —_ —_— —_ _ _ —_ —_
Total. . 21 53 32 8 7 121 9 7 2 — 1 19
Refusals .. — 1 —_ — — b4 — — — — — —
Grand Total 21 54 32 8 7 122 9 7 2 — 1 19
Average (L) .. .. 360 320 2-65 3-06 2°53 3-08 3'63 324 324 — 374 346
TABLE XII
MEAN F.E.V.;., CORRELATED WITH DYSPNOEA GRADE, AGE 45-54 YEARS
. Chronic Bronchitis
Mean F.E.V.;.
@ Dust-exposed No Exposure
Dyspnoea Grade I 2 3 4 5 Total I | 2 l 3 | 4 5 Total
o -049 .. | — _ —_ _ — —_ —_ —_ — —_ — —
0'50-0'99 .. e | — — 1 — — 1 — —_ —_ — —_ —_
100-1'49 .. e | — — 1 — 3 4 —_ — 1 — 1 2
1-50-1'99 .. .. 1 2 4 —_ 3 10 1 1 1 — 1 4
2:00-2'49 .. . I 2 4 1 4 12 2 3 —_ —_ —_ 5
2:50-2'99 .. .. 3 4 6 3 3 19 3 — — I -_— 4
3'00-3'49 .. .. 6 4 5 2 b 18 2 5 — —_ —_ 7
3'50-3'99 .. . 1 2 3 - 1 7 - - — - - —
4'00-4'49 .. .. 1 —_ — — — b — — — —_ —_ —_
4'50-499 .. el — —_ —_ — -_ —_ — — -_ - —_ _
5-00-5:49 - 1 - - - I - - —_ - - —
5'50-5'99 - - - - — - — — —_ - - -
Total. . 13 15 24 6 15 73 8 9 2 I 2 22
Refusals —_ —_ 1 —_ 1 2 —_ —_ — —_ — —_
Grand Total .. 13 15 25 6 16 75 8 9 2 1 2 22
Average (L) .. 3-05 2:98 258 283 221 269 2:64 274 15 274 15 247
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TABLE XI continued

No Bronchitis
Mean F.EV..,
® Dust-exposed No Exposure
Dyspnoea Grade I ‘ 2 ‘ 3 ' 4 ‘ 5 Total I ‘ 2 } 3 ‘ 4 ’ 5 Total
o  -049 —_ — — — —_ — — — — _ — —
0°50-0-99 — — — — 1 1 — — — — — —_
1-00-1'49 —_ —_ — — — —_ —_ —_ —_ —_ — —
1:50-1-99 I — — — — 1 —_ — 1 — — 1
2-00-2'49 2 1 — — — 3 1 I 1 — — 3
2:50-2:99 12 8 2 1 — 23 6 3 I — — 10
3:00-3'49 .. .. 26 18 5 2 1 52 21 7 — — — 28
3-50-3:99 .. .. 33 22 4 — I 60 26 7 I — — 34
400-4'49 .. .. 19 8 1 — 1 29 20 4 — — 24
4'50-499 .. .. 10 2 1 — — 13 5 2 — — — 7
5:00-5'49 .. .. 2 I - —_ bl 3 3 — — — - 3
5'50-599 .. .. 1 — — — — s — — — — — —
Total. . .. .. | 106 60 13 3 4 186 82 24 4 — — 110
Refusals .. .. — b 1 2 — 4 — — — — — —
Grand Total .. | 106 61 14 5 4 190 82 24 4 — — 110
Average (1) .. .. 3:69 356 351 3-08 3-00 361 3-76 358 262 — — 368
TABLE XII continued
No Bronchitis
Mean F.E.V.,.,
@ Dust-exposed No Exposure

Dyspnoea Grade I ' 2 ‘ 3 ' 4 l 5 Total I ‘ 2 ' 3 ‘ 4 | 5 ’ Total
o  -049 — —_ — — — — — — — — — —
0°50-0'99 — 1 — — — 1 — — —_ == — —
1-00-1-49 — — — I — 1 — — — — — —
1-50-1-99 — I 4 — — 5 I — — — — 1
2-°00-2°49 — 5 I 1 2 9 2 5 — 1 10
2:50-2'99 10 14 10 — 2 36 1I 8 b — I 21
3:00-3'49 .. .. 13 10 4 2 —_ 29 15 6 3 — — 24
3:'50-3'99 .. .. 13 8 4 — —_ 24 6 I 2 — I 10
4°00-4'49 .. .. 2 3 — — — 5 2 1 — — — 3
4'50-499 2 2 — il —_ 4 I 1 —_ —_ - 2
5-00-5'49 — 1 — — — b I — — — — 1
5°50-5-99 —_ —_ —_ —_ _ —_ —_ —_ - — —_ -
Total. . .. .. 39 45 23 4 4 115 39 22 8 — 3 72
Refusals .. . 3 3 — — — 6 — — — — — —
Grand Total .. 42 48 23 4 4 121 39° 22 8 — 3 72
Average (1.) .. .. 3:40 316 281 250 2-50 312 3:23 297 306 — 291 312
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TABLE XIII
MEeaN F.E.V.;., CORRELATED WITH DYSPNOEA GRADE, AGE §5 AND OVER
Chronic Bronchitis
Mean F.E.V.,., Dust-exposed No Exposure
@)
Dyspnoea Grade 1 2 3 l 4 I 5 Total ) 4 2 3 4 5 Total
o -0'50 — — — — I I — — —_ — — —
0°50-0°99 - - I - - 1 - - - - I I
1-00-1-49 — 1 b¢ 1 1 4 — — — 1 1 2
1-50-1-99 — — — 2 b¢ 3 1 — b ¢ — —_ 2
2'00-2°49 2 2 1 1 2 8 —_ 1 _ —_ - I
2+50-299 — 1 2 — — 3 I I — — — 2
3-00-3°49 — b 1 — — 2 2 — 1 — - 3
3-50-3-99 — - — — - —_ —_ —_ — —_ —_ -
4°00-449 - I - - — 1 et - - - — -
4°50-499 — — — — —_ —_— —_ —_ — _ — —_
§+00-5°49 — — — — — —_ —_ —_ —_ —_ _ —
5°50-5-99 — —_ — — — —_ —_ — _ —_ —_ —_
Total. . 2 6 6 4 5 23 4 2 2 1 2 11
Refusals — — — — 1 1 — — — — — —
Grand Total 2 6 6 4 6 24 4 2 2 1 2 I
Average (1.) .. 224 266 216 174 1:50 208 274 25 25 124 100 220
TABLE XIV
MEAN P.E.F.R. CORRELATED WITH DYSPNOEA GRADE
Chronic Bronchitis .
Dyspnoea Grade Dust-exposed No Exposure
I | 2 | 3 I 4 5 Total I ' 2 I 3 | 4 5 Total
Age Group 35-44
Total . 21 53 32 8 7 121 9 7 2 —_ 1 19
Refusals .. —_ I —_ — —_ 1 —_ —_ —_ —_ —_ —_
Grand Total .. 21 54 32 8 7 122 9 7 2 — 1 19
Average P.E.F.R.
(1./min.) 508 435 413 443 417 464 497 510 525 - 525 506
Age Group 45-54
Total .. 13 15 25 6 15 74 8 9 2 I 2 22
Refusals .. — —_ — — I b — — — —_ —_ —
Grand Total .. 13 15 25 6 16 75 8 9 2 I 2 22
Average P.E.F.R.
(1./min.) 482 455 410 415 358 426 481 430 200 425 200 406
Age Group 55 and Over
Total .. .. 2 6 6 4 5 23 4 2 2 I 2 11
Refusals —_ — —_ - 1 1 — — — — — —
Grand Total .. 2 6 6 4 6 24 4 2 2 1 2 11
Averagg P.E.F.R.
(1./min.) 450 457 366 375 305 | 335 | 450 400 325 175 175 | 343
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TABLE XIII continued

No Bronchitis
Mean F.E.V.,.,
@ Dust-exposed No Exposure
Dyspnoea Grade I 2 3 | 4 | 5 Total I ' 2 I 3 I 4 5 Total
o -050 .. o= — — — — — —_ — — — — —_
0°50-0-99 — — b —_ — 1 —_ b¢ — — — 1
1-00-1'49 .. I — 1 — — 2 — 2 1 — 1 4
1-50-1-99 .. b¢ 2 1 — b ¢ 5 2 I — — — 3
2:00-2'49 .. A 1 3 — I 5 — 3 2 —_ — 5
2:50-299 .. .. 1 2 —_ 1 2 6 8 —_ —_ —_ — 8
300-3'49 .. 3 I 2 — — 6 2 2 — —_ —_ 4
3'50-3'99 .. .. b¢ — 1 — — 2 2 1 1 — — 4
400-4'49 .. .. 1 — — — — 1 — — — — — —
4'50-499 .. e |l o —- — — — — — - —_ —_ —_ —_ —_
5:00-549 .. |- — — — — — — — — — — —
5:50-5-99 — —_ —_ —_ —_ — —_ — — —_ — —
Total. . .. 8 6 9 1 4 28 14 10 4 — I 29
Refusals .. .. 1 — — _ 1 2 1 1 — — —_ 2
Grand Total .. 9 6 9 1 5 30 15 1I 4 — 1 31
Average (L) .. .. 293 2:41 2:30 274 2:37 253 2:82 220 237 — 124 —
TABLE XIV continued
No Bronchitis
Dyspnoea Grade Dust-exposed No Exposure
1 ] 2 | 3 l 4 I 5 [ Total I | 2 l 3 | 4 | 5 Total
1)
Age Group 35-44
Total .. . 106 61 14 5 4 190 82 24 4 — — 110
Refusals .. .. — — — — —_ — —_ — — — — —
Grand Total .. 106 61 14 5 4 190 82 24 4 — — 110
Average P.E.F.R.
(1. /min.) .. | 536 536 517 434 562 534 555 554 512 - — 553
Age Group 45-54
Total .. .. 41 48 23 4 4 120 39 22 8 — 3 72
Refusals .. .. 1 — —_ —_ — 1 — —_ — —_— — —
Grand Total .. 42 48 23 4 4 121 39 22 8 — 3 73
Average P.E.F.R.
(I./min.) .. | 537 516 459 362 420 | 505 | 516 504 500 — 475 | 475
Age Group 55 and Over
Total .. .. 9 6 9 1 4 29 14 II 4 —_ 1 30
Refusals .. — —_ —_ —_ I I 1 — — — — b
Grand Total .. 9 6 9 1 5 30 15 I 4 — 1 31
Averagg P.E.F.R.
(L./min.) .. | 475 425 391 375 375 | 421 | 485 375 400 — 325 | 428
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play in causing chronic bronchitis in miners
(Sluis-Cremer et al., 1967).

This conclusion is strongly supported by the
findings when the mean F.E.V.,., and P.E.F.R. are
plotted against phlegm grade. No significant
differences appear between the dust-exposed and
non-dust-exposed groups for grade o, grade I, or
grade II phlegm.

On the other hand, increasing severity of chronic
bronchitis as reflected in phlegm grade is associated
with a fallin both mean F.E.V.,.,and mean P.E.F.R.
(Tables IX and X).

Ventilatory Function in Relation to
Dyspnoea Grade When F.E.V.;,, and P.E.F.R.
are plotted against dyspnoea grade in the four
groups (chronic bronchitis, dust-exposed and non-
dust-exposed and non-bronchitic dust-exposed and
non-dust-exposed) standardizing for age, there is a
negative correlation with dyspnoea grade but an
important anomaly appears (Tables XI, XII, XIII,
and XIV).

In all age groups there appear to be more persons
suffering from grades 4 and 5 dyspnoea among
miners than non-miners irrespective of whether
they have chronic bronchitis or not. For instance
in the 35-44 year age group (Table XI) 15 out of 121
(12°49%) reported grade 4 or 5 dyspnoea among the
dust-exposed bronchitics, and seven out of 186
(2'8%) among the dust-exposed non-bronchitics,
whereas only one out of 19 (5-3%) non-dust-exposed
chronic bronchitics and none out of 110 non-dust-
exposed non-bronchitics reported these degrees of
dyspnoea.

For the 45-54 year age group the figures are 21
out of 73 (28-8%) and three out of 22 (13-6%) for
chronic bronchitics dust- and non-dust-exposed
respectively, and eight out of 115 (7%) and three
out of 72 (4:29%) for the non-bronchitic dust- and
non-dust-exposed respectively.

For the group 55 and over, the figures are nine
out of 23 (39:6%) and three out of 11 (27:2%) for
the chronic bronchitics dust- and non-dust-exposed,
and five out of 28 (17-9%,) and one out of 29 (3:4%)
for the non-bronchitic group.

These findings are at variance with the demonstra-
tion that there is no significant difference between
the mean F.E.V.,,, and P.E.F.R. among chronic
bronchitic dust-exposed and non-dust-exposed
groups or among non-bronchitic dust-exposed and
non-dust-exposed groups.

As the dyspnoea grade is a personal subjective
assessment this unexpected finding could be due to
bias among miners and ex-miners. Good reasons
for such bias to render ‘high’ answers to questions
on dyspnoea exist for miners. There is acute, even

G. K. Sluis-Cremer, L. G. Walters, and H. S. Sichel

excessive awareness among them as a community of
the potentially harmful effects of breathing silica
dust. This is partly induced at home (many of
today’s miners had a miner among their older rela-
tives), partly by regular questioning on respiratory
symptoms at the compulsory annual periodical
examination, and partly by a desire for compensa-
tion.

That bias is in fact the reason for this anomaly is
supported by a close study of Tables XI, XII, and
XIII. It will be noted that the dust-exposed groups
have high grades of dyspnoea relative to the ventila-
tory capacity. Thus in the age group 35-44, grades 4
or § dyspnoea are found associated withan F.E.V.;.,
of 2:01. or over in 19 of 307 men in the dust-exposed
group and only once in 129 men in the non-dust-
exposed group.

Similarly, in the age group 45-54, grades 4 or 5
dyspnoea occur in the same F.E.V.;., range 22 times
in 188 miners but in only four of 94 non-miners. In
the age group 55 years and over, the corresponding
figures are seven of I miners and none of 40 non-
miners. A similar picture is found in the relation
of the P.E.F.R. to the dyspnoea grade.

The possibility that some parameter of lung
function not measured by the F.E.V.;., or P.E.F.R.
is affected by dust exposure cannot be entirely ruled
out but appears unlikely as the predominant clinical
and physiological aberrations in silicotics are those
of airway obstruction.

Relationship between the Tests Applied A
striking similarity between the mean F.E.V.;.; and
the maximum F.E.V.;., becomes apparent on com-
paring Tables I and III and Tables II and IV.
This also applies to the standard deviations and the
percentage distributions of the volume categories.

The same close agreement in mean flow rate is
noted for the mean and maximum P.E.F.R. when
Tables V and VII and VI and VIII are compared.

It seems clear that in fact no advantage accrues by
calculating both parameters in a study of this kind
and that it matters little which is chosen.

The close agreement of these results probably
also testifies to the consistency with which the field
officer carried out these tests and to the degree of
co-operation in performing them which was obtained
from this population.

In this population the trend of the results in the
different groups is identical for both the F.E.V.;.,
and the P.E.F.R.

International Comparisons Table XV shows
the indirect M.B.C. in the 55-64 year age group or
a similar age group as reported from various surveys
in other countries. The South African figures are
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TABLE XV
MEAN INDIRECT M.B.C. IN VARIOUS SURVEYS
. Indirect Age
Country Rural (R) or Urban (U) Occupational Sample | M.B.C. | Group
P (I Jmin.) (yrs.)
Denmark (R) Bornholm No dust exposure 156 106 55-64
(Olsen and Gilson, 1960)
Scotland (R) Annandale No dust exposure 87 95 55-64
(Higgins and Cochran, 1958)
Wales (R) Vale of Glamorgan No dust exposure 86 89 55-64
(Higgins and Cochran, 1958)
England (U) Leigh Non-miners 84 85 55-64
(Higgins, Oldham, Cochrane, and Miners category O 101 76 55-64
Gilson, 1956) Simple C.W.P. 21 85 55-64
England (U) Staveley Non-miners 81 90 55-64
(Higgins, Cochrane, Gilson, and Miners category O 96 87 55-64
Wood, 1959) Simple C.W.P. 53 87 55-64
Wales Rhondda Fach Non-miners 86 87 55-64
(Carpenter, Cochrane, Gilson, and Miners category O 25 77 55-64
Higgins, 1956) Simple C.W.P. 40 77 55-64
U.S.A. (U) Chicago Non-miners 1641 105 45-54
(Sharp, Paul, Lepper, McKean, and
Saxton, 1965)
U.S.A. (U) Jersey City Non-miners 428 99 40-59
(Gocke and Duffy, 1962)
England (U) London Post-Office van drivers 137 68 56-59
(Holland, Reid, Seltser, and Stone,
1965)
England (R) Peterborough, Norwich, and Post-Office van drivers 157 78 50-59
Gloucester .
(Holland et al., 1965)
U.S.A. (U) Washington, D.C., Baltimore, and Outside telephone 229 87 50-59
Westchester, N.Y. workers
(Holland ez al., 1965)
South Africa .. | (U) Carletonville Non-miners 40 84 55 and over
(This study) Miners category O SI 82 55 and over
Simple silicosis 27 94 Average 495

C.W.P. = coalworkers’ pneumoconiosis.

comparable to those found elsewhere. The some-
what high figure for the group with simple silicosis
is in part attributable to the fact that they are a
younger age group.

We gladly acknowledge the outstanding manner in
which Mr. C. S. Rautenbach, the field officer for this
survey, acquitted himself of his task.

We appreciate the advice and assistance given by
Dr. J. C. Gilson at various times before and during the
survey.
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