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I. Introduction
The resﬁlts of last year's cross sectionél study of granite shed workers
have been reportedl-4' The important conclusicns were that a dose-respcnse
relationship could be demonstrated between dust and exposure and pulmonary
function abnormality, and dust and x-ray abnormality. Detectable effects on
pulmonary function occurred several years before x-ray changes. The average
granité shed respirable dust concentration (523u/m3) was shown to produce
effects on lung functicn at 32.5 years, and effects on x-rays at 46 years.
On the basis of this we, recommended a standard of 300ug/m3 as a time weighted
average for respirable dust in Vermont granite sheds.
This study consisted of a longitudinal or prospective investigation of
cohorts of workers exposed to granite dust (sheds and quarries) and cohorts
of workers exposed to marble dust,
The research was designed to answer the following qugstio;s:
1. Does the prospective-follow-up study confirm or refute our
finaings from thé cross-sectionai:study.conducted last year?-

2. Is the annual decrement in pulmeonary function excessive in this
populztion?
a. 1if yes, can this excess decrement be related to dust exposure?
b. 1if ves, can this excess decrement be related to other factors,

such as smoking habits?

c. 1L1f yes, is there an age relationship to the rate of decrement?
d. if yes, do specific x-ray patterns presage excessive decrement?

3. Are the air sampling data consistent with that obtained during last

years survey?

4. Are exposure'assessment techniques used in this study suitable for

envirormental survellance in the granite industry?
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II. Methods

A. Health Effects

1.

Populations - Several occupational groups have been studied during

the past two years.

a.

granite shed workers - Available granite shed wcrkers were

studied in 1970, 1971 and 1972, Llast year's report consisted of
Ehe cross-sectional study of 863 workers examined during 1971.

This year's report consists primarily of workers seen both in 1970
and again in 1972. Cross-sectionally 961 workers were seen in
1970 and 798 in 1972. The cohort of workers seen on both occasions
nurbered 677 and will be the focus of this report.

granite quarry workers - In 1970, 546 quarry workers were studied.

The 1972 survey examined 532 workers. This cohort of quarry

workers will also be analyzed in ;hiS'report.

.  marble workers - One hundred and seven workers from the marble

industry were seen in 1971 and 1972.

others - Workers from foundries and.the talc industry were pooled
to determine effects of smoking on decrement in pulmonary function.
These miscellaneocus industries had 344 workegs who were seen in

1970 and again in 1972.

Techniques

a.

Questionnaire

Each year information was obtained from each worker with regard

to smoking habits and whether the worker had shortness of breath.
The complete lifetime smoking habits included: age at which smoking
began, years smoked, currentldaily consumpticn, type of smoking
{pipes, cigars or cigaretts) and average amount smoked over this

time. From this, total lifetime packs were computed. Shortness
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~of breath was ascertained simply by asking the worker whether

he was short of breath

Chest‘x-rays

Posterior-anterior (PA) and lateral chest x-rays were taken in
full expansion. Total lung capacity (TLC) was estimated plani-
metrically by the method of Barnhard et 5}? The x-rays were
read ;ccordinq to the UICC-Cincinnati classification by one

of us (GPT).

The x-rays were taken on a mobile unit which contained a modern
200 ma 125 KVP photo-timed x-ray machine which takes 14 x 17-inch
x-rays at a standard distance of & feet.

Pulmonary Function Tests

At least three satisfactory forced expirations after a maximal

inspiration were performed by each worker on-a Stead-Wells (Collins)

13.5 liter spirometer with a fast Kymograph speed.of 3.2 ¢cm per

second. From these tracings the forced vital capacity (FVC)

and forced expiratory volume in One-second (FEvl,O) were derxived
by standard methods. The mean of these three satisfactory tiizls
was corrected to BTPS and then served as the "true" value for
each individual.

FVC was subtracted from TLC {(derived from x-rays) to derive the

residual volume (RV).

Analyses - The data were transferred from code sheets to IBM cards

which were punched and verified. Tre data were then subjected to

several analyses using programs frem "Data Text™ and "SPSS". The

analyses were carried out at the Harvard Computing Center. These

programs were used to generate basic statistics, cross tabulations

and multiple regression analyses. A significant amcunt of time and
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effort went into collating data from all the years and various sources.

Dust Expcsure

Air Sampling Methods

The major air sampling effort during the second year of the contract
was conducted from Novermber, 1972 to February, 1973. During this
period 255 full shift personal air samples and 41 general air samples
were taken in 17 sheds in Barre, Vermont using mass respirable sampling
techniques. Quartz analysis was conducted on a portion of the personal
air samples.

The sampling method for respirable dust was identical to that used

in the first year. Personal air . sampling was conducted using a MSA
Portable Pump Assembly Model G modified with the addition of a flow
dampener (15). The first stage of the mass respirable sampler was

a 10 mm Nylon cyclone (MSA Part No. 456228) and the second stage was
a 35 mm PVC filter (MSA Part No. .625413) with a SﬁM pare size used

in a plastic filter holder‘ (MSA Part No. 625412) with a stainless
steel backing plate (M3A éart No. 456224). Samples were collected
over 6 to 7 hour work pericds by a technibian supported by the cen-
tract under the direction of the Verment Dept. of Occupational
Hygiene. The sampling rate was maintained at 1.7 lpm during the
sampling period.

The filters were tared and final weights cbtained at the Vermont
Division of Industrial Hygiene using a Cahn Electrobalance weighing
to the nearest ten micrograms. In the prévious sampling year the
initial sampling weights were obtained at the Harvard School of
Public Health and the asserbled filters were shipped to Barre for

sampling. After sampling they were returned to Harvard for

reweighing.
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It was intended tﬁat the Vermont Division of Iﬁdustrial Hygiene would
also carry out the quartz analysis using recently acguired IR instru-
mentation to verify the value of this technigque for the field
laboratory. However, a reliable piocedure could not be introducad

in Vermont in the available time pericd so the analyses were con-
ducted at Harvard using the method described by Cares et El.(l6)
Sampling Sites

The second year sampling included 17 different sheds compared to

51 for the first year. All of the sheds in the second year sampling
pericd except cne were visited during the first year. There were

20 different job cccupations in the first year in addition to a
general air classification. 1In the second year, 12 of these occupa-
tions were sampled and the general air samples were divided into
five "spécific" area categories. The cutter, which Jﬁs the major
occupation sampled in the first year, was sflit into cutter with.
and without pneumatic hand tool. Two categories from the first year,
sculptor and carver, were combined inta one category. The other

job occupations which were not sampled in the second year are of

little importance with the excepticn of the finisher which had 40

samples taken last year and none this yéar.

III. Results and Discussion

A.

1.

Health Effects

Basic Statistics - The basic statistics for the 1972 cohort of

granite shed workers are presented in Tahle 1. The main variables

"of interest in this tabulation are means and ranges.7 It should be

noted that the mean and range for total lung capacity (TLC) are
derived from 755 of the 798 workers. We were unable to derive

reliable TLC measurements from the x-rays of 43 workers. 1In table
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2 are shown the same basic statistics for the cohort of 961 workers
éeen during 1970 the ranges were similar, No measurements for TLC
were made in 1970, It is interesting to note that the 1970 cohort
shows approximately the same results as the one from 1972 for the
listed paraméters. This suggests that older pecple {older than the
average - * 43) are leaving at a faster rate than the younger workers,
It also supports the commonly stated difficulty of dealing with cross-
sectional data, that is, selection factors may be involved that are
difficult to guantify. We will deal in more detail with this
important guestion later. The variable, duration of expo;ure, is
the years worked in granite sheds. It is not the cumulative life -
time of dust exposure referred tc as dust-years.
Multiple‘Regression -Table 3 contains the multiple regression equations
for the‘3 principal dependent variables for‘l972. This analysis
reveals which factors account for a significant amount of the varia-
bility of the dependent variable in order of importance and computes
a co-efficient for each factor. For exémple in table 3 for FEVl.O
as the dependent variable, each year of age atcounts for a loss of
27 ml, each year smoked causes a loss of 12 ﬁl agd each year in the
granite shed a 1+ ml loss. The height f;ctor is positive and means

that for each cm of height you have 41 ml of FEV The multiple

1.0°
2
R represents the variability of the dependent variable explained by

the listed independent variables. For example, in table 3, these

tfactors account for 55.8% of the variability in FEV If the

1.0°

"rest of table 3 is inspected it will be noted that the same factcrs

. . 2
affect FVC in the same order and in about the same degree (R =0.2540

or 54.0%). For TLC the factors appear in a different order and have

much less significant impact, that is, they only account feor about
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18.7% of the variability. This is consistent with general knowledge of
the natural history of the TLC, it is relatively more stable in wvalue

than EVC and FEVl 0 in the face of aging, smoking, etc.

3

In Table 4 are presented similar data for the 1270 cohort of 961
granite shed workers. It is most interesting to note the similarity
gfresultsfor the two cohorts {compare table 3 to 4). The ordering
of the independent variables is the same, the coefficients attached
to each is approximately the same and the multiple R2 are almost

the same. Note that the coefficient for years smoked 1s greater for
FEVL0 than FVC, a finding consistent with obstructive lung disease
with decreased ratio of FEVI‘O/PVC resulting from smok;ng. It is
also instructive to add up the 3 factors which have a negative effect
on the FVC and FEVl.O' In both cohorts (1970 & 1972} for both FEVl.O
and FVC, they total about 40 ml/year. As will be discussed later,
this is larger than expected.

Two Year Degrement - The 677 workers seen both during 1970 and 1972
are the focus of this report. This 2 yéar follow-up allows us to
begin to guantify the usefulness of prospective versus cross-
sectional studies. Because 44 workers of our maéched sample changed
jobs within the granite industry during 6ur two years of study, we
will analyze for dust effect only 633 who did not.

The change in pulmonary function between 1970 and 1972 is displayed

in table 5. It can be seen that the FVC fell 134 ml and FEVl 0

6,7,
109 m1 in the 2 vyears of study. Ir both ctross-sectional 8 and

. . . 1 .
" longitudinal studies the usual annual decrement is much lower

usually in the range of 20-30 ml for a normal population. Our shed
population 1s therefore falling at a rate approximately double that

which is expected.
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If we look at the two year decrement broken down by age (see table
2,6-and 7) we see no consistent pattern. Although the number of
workers less than 25 is small (n-19), it does appear that no decre-
ment occurs during this period. It is easy to conceive that growth
is still occurring which would effect the lung'in a positive way.

With the decrement for FVC exceeding that for FEV cne would

1.0’

expect an increase in the FEV /FVC ratio or a tendency toward

1.0
restrictive disease, known to occur with prolonged silica exposure.
It would appear that the rates of decrement are excessive and that
FVC exceeds FEVl.O'
Dust Effect - To determine whether the level of dust exposure during
the 2 years had an effect on thelrate of decrement, the 633 workers
were broken down into high (600-700ug/m3) medium (éOO—GOOug/m3)

“
and low (<500ug/m3) exposure‘categories based on the first year air
sampling data. ;t was not felt that we could further subdivide the
rlevel of exposure more finely thén this. The results are presented
in table 8. It is clear that there is an effect of dust level on
the rate of decrement. Our report of last yearl strongly suggested
a‘dust effect in the granite sheds. These findings confirm what was
concluded from last year's study. Fgr EVC (as with the cross-sectional
study) the finding is most convincing. For FEVl.O there is not signi-
ficant difference between the decrement for medium and for low exposure.
It is important to note that ages, heights, years smoked and durations
of exposure do not vary widely between exposure groups. This reduces

greatly the liklihood of a confounding variable accounting for the

different decrements by dust level.
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A special regression equatich was computed by giving exposure categories

numerical equivalents. This analysis is presented in table 9. While
the results do not quite achieve statistical significance, they are
very close and suggest a credible coeificient of loss of ventilatory:

capacity with increased dust exposure.

.  Quarry Workers - Since it was thought that outdoor guarry workers

had minor exposure to dust, we could use them as a suitable control
or comparison group. In table 10 and 1l are tabulated the basic data
on the 1972 and 1970 quarry workers seen during that time. Quarry
workers are slightly younger, have smoked less time and have been

at their jobs less time than shed workers. Pulmonary function results
are very similar. ﬁikewise multiple regression equations for the
quarry workers (see table 12 and 13) look similar to shed workers
except that in 1972 coefficients for du;ation of exposure are higher.
Years smoked continues to effect EEVl.O more than FVC and the mulfi—
ple st are about the same magnitude. The coefficient for age is
consistently between 25 and 30 ml for ali groups. Three hundred and
sixty-five gquarry workers were seen both in 1970 and 1972. Theix

mean fzll in FVC was 133 ml and for EEVl.O was lld ml. This is
essentially the same result seen in the shed workers. We believe that
quarry workers are falling at an excessive rate. We plan to do com- °
prehensive sampling in the quarries to quantify exposure to dust and
to test whether they show the same response to different dust levels.
Smoking Effect - As noted already from the multiple regression egua-
tions, smoking would appear to effect the rate of decrement in pul-
monary function. To determine whether this gffect can be seen in a

2 year prospective study, we looked at workers by current smoking

status and by amount consumed. In order to generate the largest
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number of workers for our Ereakdowns we combined shed workers,
quarry workers, talc workers, foundry workers and other miscellan-
eous workers., In table 14, 1464 workers who were seen in both 1970
and 1972 are broken down by current smoking status. The 219 workers
who had never smoked showed 2 year decrements of 8l ml for FVC and

78 ml for FEV This is slightly more than expected from a

1.0°
"normal" population. For the 346 ex-smokers the figures were 117 ml

for FVC and 74 ml for FEV Current smokers showed the greatest

1.0°
2 year declines - 154 ml for FVC and 126 ml for FEV . Note that

1.0
ages, heights and duration of exposure and level of exposure are
similar. This suggests that the different occupaticnal groups
are distributed reasonably randomly so.
The 677 granite shed workers seen in 1870 and 1972 sheow the same gen-
éral pattern by smoking status. Clear differencés appeared ketween
never smokers and current smokers with ex-smokers falling in an
intermediate position. Again age and height factors seemed unim-
portant. '
In table 15, 1346 workers are arranged by curreng smoking category.
The main interest centers around whether heavy smckers have a greater
decrement than light smokers. Heavy smokers are defined as workers
who smoke a pack or more per day. For soth FVC and FEVL.O the rate
of decrement was g?eater for heavy cigarette smokers than light
cigarette smokers. A surprise finaing was that pipe and cigar smokers
show high rates of decrement, this findin§ deserves further evalua-
tion.
X-ray Patterns were plotted from the 1971 assessment by the UICC -

Cincinnati classification according to size of rounded opacities

(p,qg,r) and profusion (0-3). For FEVl o the rate of decrement
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appears to show no relationship to either size or profusion. For
FVC there appears tc be a slightly greater decrement for category
q rounded opacitics than for p. With increasing profusion the rate
of decrement gets smaller for FVC. None of the differences noted in
table 17 appear to be very important. As expected, profusion increases
with advancing aée;

B. Air Sampling Results

The results of the second year air sampling program appear in tables 17
through 22. Respirable dust and quartz concentrations are presented by
occupation and plant. A statistical summary of the data for individual
years and with both yeérs combined is shown in table 21. Although the
present quartz in the respirable dust remained essentially the same as
in the previous years samples, the respirable Aust and gquartz concentra-
tions increase significantly in a number of the shed.

.Samples were taken during the first year from August to November and
November to February; the sampling period during the second year was
November to february. A review of the sampling data shows that the
increase in respirable dust and gquartz céncentrations during the

second year can be explained in part by seascnal differences. The major
seasonal differences were noted in plants 6, 13 and 43.

A comparison of the two years data by occupation and plant is presented
in tables 22 and 23, A review of the cccupations shows that the respira-
ble dust and guartz concentration;’increased by 50% to 60% in most occupa-
tions while the percent guartz remained the same in 80% of the samples
compared. However, a closer examination of the data by plant in table 23

reveals that the increase in concentrations is centered in 5 ¢f the 13

plants. These 5 plants (6, 19, 35, 40, 43) represent 60% of the second

s
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year sampling data and 21% cf the first year sampling data. It should'
be remembered that no attempt was made to match plant or occupation from
year 1 to year 2.

This difference between years is further detailed in table 24 where a
breakdown by plant of cutters (both with and without pneumatic hand
toocls) can be seen for the two years. The '"cutters"'" category was chosen
because it represents 72% of the comparison population of air samples
for respirable dust and had a 50%‘increase in concentration from the first
year to the second year. Plants 6, 19, 27 and 40, which show an average
increase in mass respirable dust concentrations of 60 to 70%, include
50% of the cutter samples compared t0425% in the first year. It appears
that the dust concentrations have increased by a substantial amount in

several plants and has affected the mean values for the total sample
&

population as shown in table 23.

Surmary
Several populations of Vermont workers were studied bhetween 1970 and
1972. The gkoup of primary interest was 677 granite Shed workers. ©Of
these 677,633 had not changed jobs. Our conclusions are that the pres-
pective, follow-up study confirms the results from our cross-sectioned
study. Our estimates for safe exposure from the cross-sectional study
recelve support from this prospective study. Tﬁe prospective study, at
this point, does not refine our estimate of safe exposure.
The annual decrement in pulmonarfjfunction appears toc be excessive in
this population, Further, there is a relationship between level of
dust exposure and rate of decline which cannot be accounted for by age,
height or smoking. Smoking itself influences the rate of decrement.

Workers who have never smoked show the least decrement while current
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smokers show the most. Amongst current cigarette smokers, heavy snokers
have greater decrements than light smokers.
There appears to be no consistent relationship between X-ray opacities

(either size or profusion) and rate of pulmonary function decrement.

Our intent to involve the Vermont Divisionlof Industrizl Hygiene in the
mass respirable dust sémpling was completely succeésful with all field
samples taken by a technician supported by the contract under the
supervision of the Division. The Vermont group was not, however, able
to confirm cur infrared technique for gquartz and these samples were run
at the Harvard Schocl of Public Health. We will continue to cc-operate
with Vermont in developing their procedure for guartz, We are also co-
operating with other léboratories in analytical comparisons for quartz
other methods. o _ 4

Of the thirteen plants surveyed during the second year five showed a

. substantial increase in respirable mass concentrations. These five
plants (6, 19, 35,'40 and 43)vinclude 60% of the second year samples and
showed increases of 57, 89, 221, 82 and 101 percent in mass respirable
concentrations. In three of these plants sound differences play a part.
The balance of the plants showed only slight increases in dust conentra-
tions.

The mean guartz percentage in respirable dust in the second year was

similar to the first year.
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Table 1

Cohort of Granite Shed Workers - 1972

Age (yrs)

Height (cm)
Years smoked
Duration in Shed
FvC-4

FEVl'O-E

TLC-£

Cohort. of Granite

Age (yrs)
Height {cm)
Years Smoked

Duration in Shed

Fvc -%

FEV -%
1.0

Mean

43.32
173.55
20.09
13.96
4.042
3.339

5.970 (n=755%5}

Table 2

Mean

43.10
173.44
20.48
13.48
4.08°
3.358

Basic Statistics - 823 Workers

. Range

18-75
150-154
0-54
0-54
1.360-7.010
0.770-5.470

3.38-8.84

Shed Workers - 1970
Basic Statistics - 961 Workers






Dependent Variable FEV

Table 3

Multiple Regression Egquaticns =
Granite Shed 1972 - 823 VWorkers

Multiple R2 =

1.0

Coeff. DF
‘Age (yr) -27.07ml 818
Hgt. (cm) 40.80 818
Yrs. Smoked -12.04 818
Duration Exposure (yr) = 1.23 818
Multiple Rz = 0.558
Dependent Variable FVC

Coeff. 'DF
Age (yr) -2%.72ml 818
Hgt., {(cm) 56.02 818
Yrs. Smoked - 9.00 818
Dur. Exp.(yr) ~ 0.92 818
Multiple R2 = 0.540
Dependent Variable TLC

Coeff. DF
Hgt. (cm) 53.68ml 752
Yrs. Smoked - 6.54 752
Age (yr) - 5,06 752

0.187

Signif.

<0.001
<0.001
<0.001
> 0.500

Signif.

. <0.001

<0.001
< 0.001
> 0.500

Signif.

< 0.001
0.011
0.079



Multiple Regression Equations

Table 4

Granite Shed 1970 - 961 Workers

Dependent Variable FEV

Age (yr)
Height (cm)
Yrs. Smoked
Dur. Exp. {yr)

2
Multiple R = 0.531

Dependent Variable FVC

1.0

Age (yr)
Height (cm)
Yrs. Smoked
Dur. Exp. (yx)

2
Multiple R = 0.560

Coeff.

-28.18ml
42.10

-10.97

- 2.30

Coeff.
=-28.94ml
58.13

- 8.49

- 1.75

956
956
956
956

956
956
936
956

"%,\

Significance

<0.001
<0.001
<0.001

0.270

<0.001
< 0.001
< 0.001

0.411



Table 5

Change in Ventilatory Capacity in Liters 1970-
1972 633 Granite shed workers

1970 1972 diff.
FVC 1. 4.129 3.996 0.1338
FEV, 1 3.404 3.295 0.1091
&
o

o~



Table &

2 Year Decrement in Ventilatory Capacity (E’E.Vl O)

By Age Catagory Granite Shed -1970-72 Cohort

s
Mean 2 yr decrease

FEV, D N
Age

< 25 years + 5 ml 181ml 19

25-34 -131f 274 127

35-44 -11 235 156

45-54 -12].‘ 213 190

55-64 - 72% 243 130

65+ -~155 255 11
Average 109 239 633 = Total

&
Table 7
2 Year Decrement in Ventilatory Capacity {FVC)
By Age Category Granite Shed - 1970-72 Cohort
Mean 2 yr decrease s

in FVC . Sb N

Age —_— — =

< 25 years +50ml 271ml 19

25-34 -148 256 127

35-44 -139 267 156

45-54 -150 ¢ 259 190

55-64 -114 272 130

65+ =154 124 11
Average 134 265 633 = Total






Table 8

DECREMENT IMN VENTILATORY CARACTTY 1970-72
BY DUST CAPOSURE - GRANITE SHED

Dust Ixposure Catcgory

High Medium . Tow Avg
n (6G33)* 190 75 368
A ¥VC(ml) 159 130 o121 134
A FEvl O(ml) 140 88 97 109
Age (yr) 41.96 44.40 46.17 44.70
Height {(cm) 172.98 172.96 - 173.87 173.50
Yrs. Smcked 19.42 21,68 21.95 21.16
Duratiocn (yr) 12.74 17.30 16.28 15.64

* The number is less than cohort of 677 because only those with same
job inrn 1970 and 1972 were used tc determine effect of dust exposure.

Table 9

Special Regression Equation Computed for Dust Level
low = 1, medium = 2, high = 3

Cocfficient T test DI Significance
FEVl o decrement * -20.2ml 1.90 631 0.058
FVC decrement -18.5 ' . 1.57 631 ‘ 0.117

* A rise of one dust level accounts for 2Q.2ml loss per 2 yrs.

v
s

PR
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Age
Hgt

Dur
FVC
FEV

TLC

Age
Hgt

Fve
FEV

{yr)

. (cm)
Years Smoked
. Exp.

=4

1.0 ~
=%

2

{yr)
. (cm)
Years Smoked
Dur. ExXp.(yr}

-2
1.0 ~

L

{vx)

Table 10

Cohorts of Quarry Workers - 1972
Basic Statistics - n = 532

42.69 18-81
173,68 152-196
18.47 0-67
8.9 0-48
4,119 1.68-6.74
3.355 0.65-5.63
6.11 {234) 2.13-9.75
Table 11
Cohorts of Quarry Workers = 1970 .

Basic Statistics - n = 546

41.67 18-73
173.12 154-190
17.24 0-50
10.23 1-46
4,187 1.55-7.07
3.393 0.57-5.75






Table 12

Multiple Regression Equations - Quarry 1972

Dependent Variable FEVl o

Age
Hgt. {(cm)
Yrs. Smk.

Duration of Exposure

Multiple R2 = 0.524

Dependent Variable FVC

Hgt. {cm)
Age
Yrs. Smk

Duration of Exposure

Multiple R2= 0.552

Dependent Variable TLC

Height {cm)
Age
Duration of Exposure

Coeff.

-26.56
46.16
- 9.9
- 4.5

Coeff.

61.73ml
=27.05

- 7.60

- 4.87

Coeff.

91.24ml
-20.94
- 6.71

554
554
554
554

554
554
554
554

430
230
230

Signif.

<0.001
<0.001
< 0.001

0.103

Signif.

< 0.001
< 0.001
< 0.001

0.100

Signif.

<0.001
<0.001
0.337



Table 13

Multiple Regression Equations - Quarry 1970

Dependent Variable FEV

Age

Height (cm)
Yrs. Smk
Yrs. Dur.

Multiple R? - 0.513

Dependent Variable FVC

Age

Hgt. (cm)
¥Yrs. Smk
Yrs. Dur.

" Multiple R2 = 0.524

Coeff.

-26.86
40.09
-13.34
- 1.18

Coeff.

-25.00
- 58.29
=10.85
- 0.63

541
541
541
541

541
541
541
541

Sig.

< 0.001
< 0.001
< 0.001
> 0.500

Sigq.

< 0.001
< 0.001
< 0.001
> 0.500



#
a
A

Table 14

Effect of Smoking con Decrement in Ventilatory Capacity
1970-72. All Workers* - Vermont

Never
{1464) 219
FvC (ml) 8l
FEvl.O {rml) 78
Age 44.52
Height (cm) 174.52
Yrs. Smoked 0
Duration 12.986

Includes Granite Shed and Quarry Workers,

Ex-zmokers Current
346 - 829
117 }54

74 126
47 .72 43.89
173.35% 173.00
21.41 25.72
14.59 11.44

Avg.

134
106

44.89
173.31
20.87
12.41

Foundry Workers and Tak Workers.




Tahle 15

2 Year Decrement in Pulmonary Function By current Smoking

Habits.

FVC Mean change SD N Age Yrs. Smoked
*non-smcker 103 265 565 46.7 14.1
pipe and cigar 55 ml 314 147 48.1 28.4
light cigarette 117 220 103 43.4 24.0
heavy cigarette ' 167 290 531 42.8 25.4

/ 1346

FEV

\\.
*non-smoker . 75ml 221 . 565 46.7 14.1
pipe and cigar 7133 289 147 48.1 28.4
light cigarette 107 205 103 43.4 24.0
heavy cigarette 122 264 531 4%.8 25.4

1346
*combines ex and never
-



Table 1g

The Relatienship of Rounded Cpacitics on

X-rays to Decrement in FEVl 5 " 1970-72
-2
Fox FEVl.O Profusion
o 1l 2 3

P 0.150 (Si)* 0.112 (76} 0.042 (11) 0.335 (2)
q 0.118 (33) 0.117 {98) 0.096 (12) -
r - 0.068- (7) 0.170 (L) 0.110 (5)

For FVC-L
P 0.168 (51) 0.130 (76) 0.073 (11) 0.580 (2)

5 q - 0.212 (33) 0.165 (93) 0.098 (12) -

r. - ' 0.085 (7) 0.630 (1) 0.062 (5)

" For Age (yrs)
p 45.6 ~48.0 50.1 . 55.5
q 41.4 - 44 .4 48.6 -
r - 43.7 56.0 60.6

For yea%s smoked
p 22 25.2 28.0 29.5
q 17.5 23.1 21.9 -
r - 18.2 17.0 41.0
* n in parentheses
f



TABLE 17

Summary of Resplrable Dust Concentratlon by Occupatlon
(November, 1972-February, 1973)

Occupation Nuggﬁﬁlgg Aﬁﬁé/ﬁ9?°' Rangg?ﬁé/m3)
Cutter-no pneumatic hand 125 963 77~-3719
tool :
Sculptor(carver) 20 1123 111-3124
Polisher 7 674 275-1922
Sandblast area 11 616 15-2357
Spppoys; pianer A0 8 BLE
Guillotine(hydrosplitter) 6 1049 529-1451
Craﬂ; Operator Ut 702 | 296-1473
Lumper 1 309 -
ny polishing-buzzer 1 b5y - : _
General air -stencil » 6 1026 690-1749
cutting - .
General alr-grinding 1 1402 -
General air-polishing 5 1057 E45~1571
General alr-lathe 3 310 225-434
General air-cutting 21 818 347-1829
-‘Sawing(boxing) | 1 1283 -
Bull ‘setting 2 495 376-614
Cutter with pneumatic | 56 762 93-2957
hand tool
Total cutter - with and‘ 1817 762 77-3719

without pneumatic nand
tools

.3



TABLE 18

Summary of Respilrable Quartz Concentration by Occupation
(November, 1972-February, 1973)

Occupation® #P%gggfégf Af@ﬁ/ﬁ?yc' AVSE:%EZ% Ragégfﬁg/m3‘
Cutter-no pneumatic hand 27 109 9.4 7-620
tool
Sculptor(carver) 8 196 15.0 10-468
Poliﬁher 6 17 8.0 9-34
Sandblast area oy 43 | 7.2 15-73
Contour,planer 3 46 6.3 13-98
Wire §aw - C- - -
Guillotine(hydrosplitter) | - - - -
~Crane operator 3 30. k.o" 13-64
Lumper ’ - - - -
Dry polishing-buzzer C - - - - -
General air-stencil cutting 2 115 12.4 55-175
General alr-grinding - - -
General air-polishing 1 38 2.0 -
General air-lathe 1 49 18.0 -
General air-cutting 9 30 3.4 10-84
Sawing(boxing) | - - - -
Bull setting - - - -
Cutter with pneumatlc 17 121 13 7-475
hand tool ~
Total cutter with and be 117 10.7 7-475
witnout pneumatic :
"hand tool

*Arranged according to code for year (1)



TABLE 19

Summary cof{ Resplrable Dust Concentratlion by FPlant
(November, 1972-February, 1973)

Number of Average
Plant# Samples Conc. (ugjm3) Range (ug/m3)

3 8 545 - 337-823
6 55 1191 | 398-2L88

7. 1 1035 -
13 10 632 347-1210
16 9 653 306-1429
19 8 443 191-721

20 1 131 . -
23 8 490 198-861
25 22 | 413 | 193811
27 43 1106 . 279-3124
28 6 | 543 : 267-887
3y 8 730 62-1254
35 8 814 | 15-1940
40 71 1024 376-3719
43 28 | 737 , 83-2957

Ll 1 | 1035 -
55 9 4oé 77-1056
TOTAL 296 898 15-3719




TABLE 20

Summary of Resplrable Quartz Concentratlicn by Plant
{November, 1972-February, 1973)

Plant # # Samples Ave?iijmggnc' : Con%&qszg%e %vgﬂifiz
3 4 67 3798 11.0
6 5 46 14-105 3.4
T - - - -

13 2 51 17-85 9.8
16 2 54 45-63 8.0
19 - - | - -

20 - - ‘ - -

23 - 97 - 11.3
25 11 37 - 9-87 q 13.7
27 22 140 , 13-468 14.0
28 | 3 36 13-77 7.0
34 2 123 116-130 11.5
35 - - - -

4o 11 136 10-620 8.6
43 14 132 7-447 12.3
uy - - - | -

55 Y 88 10-208 16.0

TOTAL 80 85 7-620 10.0
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TABLE 214

Comparlscn of Cutters and Pneumatic Hand Tool Operators by Plant
for Two Years Sampling Data

YEAR I YEAR II
Plant No. of Samples % No. of Samples %
TOTAL 258 100 181 - 100
3 7 5
6 12 4,7 21 '11.6
7 2 1
13 y 7
16 2 2
19 15 5.8 5 2.8
20 6 -
23 5 2 “
25 13 5
27 5 1.9 20 11.5
28 6 2
34 5 1
35 3 2
40 37 14.3 43 23.8
43 5 3
Ly 3 1

W



