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December  2, 19^1y
Survey  o f  Hyg ien ic  Condi t ions  in the

Blender

Object

To examine into the state of -fefee- hea l th  of /ble nder^

U i  t t u  - .... .... ..... ;... .  '' < __
“ \ U*~

workers,, f o r  the year 19^ 1/and to  determine whe ther

has a-l-tar-od- ma te r ia l l y  in the east few

10  U j U #  Z-Luÿ. /
years. . T̂ ,anc.ûfttpl-is:h---4vh-i«  the c l in ical  and analy t ica l

records of the r rour  were  s tud ied on a t ime base and.  by nouns-
• /i "

/f -  < Lv. z-tu/LUJ,:/

compar ison with,'"5th  f loor  workers employed  w ?  the same  
/' '

r-eriod o i— trinev"
' à.

Coucl  usions

(1) The state of hea l t h  of b lenders  is a rparen t l y  w orse

han at any t ime since 193^+«

(^) As measured  by the rate of occur rence of  abnorm al

o
o
CO

cl in ica l  f indings, there has been a p rogress ive  t ren d toward  

increase in exposure s ince 193^*
y  .

y *
(^3 Jche char ted rates

are s t a b l e i t  is obvious that no ^©ihtain- improve­

il* rent has occurred since 193^- Tvroc^o m

■ - Qu-
(^) The rate of occur rence  of -̂o s i-t-ive-  c l in ical  f indings

in the ent i re  b lender  g roup  w h e n  averaged over  the p ast 9~



year  per iod has been less than that fo r  the 5th F lo or  

group.

19^1 reach the 193k  levels.

(6/ The pract ica l  s ign i f i cance of the recent  increase  

in the b.lender  must  be es t imated on the bas is  of the  

c l in ica l  status of the workers.

(7) The lowest ra tes of abnormal i t y  are assoc ia ted  

wi th  the longest  service.

(6) The present  s i tua t ion  is not the resu l t  of  

cunu la t i^gUef fec ts  of years of exposure but  is an i mmediate  

response to recent  i r regu la r ly  recur r ing  and for th e most  

part b r ie f  exposures of  increased intensity.

(9) There is no posi t ive co r re la t i on  be tween  the  

amount of d rumming (which has remained  re la t i ve ly  co nstant)  

and t ie occur rence of abnormal i t ies  in the b lender  group.

(10) The most l i ke ly  exp lana t ion  for the  increase in  

exposure in 19^1 is the i n a u g u r a t i o n  of the 6-hour  cyc le

no instance in e i ther  g roup  do the  
> V

'ates., for

A

and the increased throughput
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(11) Twenty" per cent, of b lenders  were  not worse  i n
t ^ ****** ̂

JcMAa *.
194-1  than in 194-0; 00> jaaiufe shed,  more  abnormal i t ies  in the

'-'jl.ast  year.

Procedure

The data  for this memorandum were  taken f rom the

c l in ica l  records of the Dye Works Hospi ta l ,  and the

analy t i ca l  records of the  Ket te r ing  Laboratory .

To ef fect  compar isons on an annual  basis, the f requ ency

of occurrence of abnormal i t ies  was conver ted  into ro tes

ñ

in each examinat ion  i|pf>the  group under  study, the modes

' /
of express ion  be ing  two-fold:  as /number  of examinat ions  

‘ A

•equired to el ic i t  one abnormal i ty ,  and the number  ( or

fract ion) of abnormal i t ies  encountered  in a single exa minat ion,

-
The c r i te r ia  by wh ich  abnormal i t ies  we r e  judged as

follov/s :

(1) Sub jec t ive

(a) Headache  - occur rence in h is to ry

(b) G-.E.  t ract  d i s tu rbance  - occur rence in h i s to ry  

or repor t  of occur rence on d i spensa ry  card.

K E 0007743 .
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(c) Insomn ia  or dreams';--  report  in h i s to ry  or d i s ­

pensary  card

(d) Weakness,  incoordinat ion,  etc. - repor t  in  

h is to ry  or d ispensary  card.

(2) Object ive .

(a) Hemog lob in  - any va lue less than 76%
f\. A ( j  _ l,; 

r-~ -- disd
(b) Ery th rocy tes  - any value  less than h s 300,000

(c) Hypo tens ion  - any va lue less than 100 systo l ic  

or 65 d ias to l ic

(d) H y p e r tens ion  - any value above lH-5  systo l ic  or  

90 d ias to l ic

(e) Albuminuria. - any occurrence

(f) U r i na ry  lead - any va lue  above 0.15 mg. / l i te r  

Cg) Fecal  lead - any va lue above 1.00 mg. /sample .

(h) B lood lead - any  value above 0.05 mg. / ICO gm.

(i) S t ipp l ing  - any va lue  above 2C/50 h.p.f.

(j) P a l l o r  - any occur rence

For purposes of rough  compar i son  the rates of  occur rence  

of abnormal i t ies  in bo th  groups we r e  computed for  t he tota l

0 0 0 V v o 0
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number  of men in each. Fo l low ing  this the rate for e ach  

group was determined by  years  and s tudy was made of  sub­

d iv is ions of each group d iv ided on the basis of 5~yea F 

periods of employment.  The mean  age o f  each group w as ca l ­

culated^ sard . rrenirps^ed-.

The inc idence of hypotens ion,  low ery throcy te  count s

W/tl/Q
and low hemog lob in  values -werrg  de termined by years for each  

group on a rate basis by w y oa ro  s ince these observat i ons  

’•ere in our op in ion  the most  s ign i f icant  ob jec t ive  c l in ica l

f indings recorded.

Resul ts

In Tab le  1, the rates of  occur rence of abnormal i t ie s

in the b lender  and ^ th  Floor vrcrricea?er  may b e  compared -wirth-“  

Cj i)<-L Q.sOC& J.j& t t A-y i-
A

■ ea-etr - oPhtrr^an  d..  •

dura t ion  of employment .  The two large groups are com parab le

f rom the point  of v i e w  of age as may be seen f rom in spect ion

of the mean va lues for  age givage g iven in Tab le  ¡¿!  More over,

:,he  d is t r ibu t ion  of men  on the basis of du ra t ion  of emp loy-

nent  was in general  the same in bo t h  sets the

/  '
0 0 0 7  7 0 i
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5th F loo r  groupi-/,  however,  tend ing to center  somewhat  .core  

c losely  about the mean w i t h  too f e w  m e n  employed for  lees  

than 2 years to make up a sa t i s fac to ry  g roup  for comparis on.

The overal l  ra tes  for each group were  not great ly  

dif ferent,  be ing h igher  in the case of the 5 th F loor  employees. 'Ht  

It is a mat te r  of cons iderab le  interest  to note that an

/

inverse re la t ionsh ip  exis ts  be tween the number  of y ears o f /

w o r k  and the f requency  of abnormal i t ies .  That is to  say,

men who have worked  the longest  have been f reer  of symptoms

than those work ing  less than two years. This f indin g  

[AM increase

estab l ishes that the recent  innsma  in abnormal i t ies  is not

A
the resul t  of accumula ted  in jury  and exposure,  for if  this

. . .  -  6 -  "

were  the case, the h igher  rates wou ld  be assoc ia ted  w i t h

the longer  t imas  of service.  I t  is a lso apparent  that  

this re la t ionsh ip  is ■ »©%. spur ious Sr re suit of recent

s teady  increase in exposure  (except poss ib l y  in the 1  -  

1.9 yr. group) s ince the 10+yr. group inolra&e-s.  the year

1 9 3 ^  (Fig. 1) in w h i c h  the ra tes  were  the h ighest  enc ountered,

The rate of labor  tu rn -over  has been such that if co\ild



7

lot influence the results over the long tine-base studied,

since by far the greater proportion of the men had more than  

9 vu-ars of service in their respective operations, data

>::i  the few short-time emolovees previous to 19*r0# Ir'-'nu

. , o i ...  ' /: '

; teen tliis study. It follows, therefore, that

e are dealing v;itb a bona-fide phenomenon in which employees

period of exposure manifest the greats;.

iron its no"
■----- ----- ---------- \ j r ,  i

•ential effects. may^e rhaps |attribut

¡se men a ,;;c  nave/on  
- y*

nest  ceriod of training in the operation.- - _ - i

/>£• ;Idhfpemç  > ;

ie conc lus ion that the increased rates In l/'ll vere

co
• .o
r ■ -*
*
o
o
o

of chance, desultory exposures is j further borne out

by the finding that the increases in rates in 19M-1 were  

distributed at r< ¿i blender/ without  
A

relation to the number of peers of employment, further  

supportive evidence emerges from -jra-snftctin n~* r? the analytical  

results given in Table 2. Prior to 1935 or 1 9 3 *^a-JEUw-  

bb::p] os twined from the men/Eo^ac oura tely^ portray the

co ndit ionsj^ífowever, since- till 0 t imci  .t  he mean results for ¿w*«*,-»-?

/y  i)  Y4“
x-n*!  concentration -e4UJx-ad;' hnnixd parallel the incidence of
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abno rmal i t ies  surpr is ing ly  wel l .  Severa l  o ther  in teres t ing

cons idera t ions are aorarent  f rom the f igures in Tab le 2.

First, fecal  lead excre t io ryas  measured  by the amou nt of  

lead found in a s ing le sample of feces^does not cor r e la te  

wi th  the yea r - t o - ^ye©1* d i f fe rences in ra tes of occu r rence  

of abnormal i t ies  seen in the b lender  group. This is t-e -be-  

anii'ci^a^4d'  in v iew  of the fact  that

ef sporad ic  h igh e x p o s u r t o  the vaocrs of T.E.L. and

not to dusts. On the other  hand the re la t i ve ly  cons tant

rate of fecal, excre t ion  in the F i f t h  F loor  m e n  is. tftHrhat
4 A

w i t h  a s im i la r  r e l a t i v e ^  u n i f o rm  rate ¿Sap''

■ •• ' ■  
abnormal i t ies^ as w o u l d  be an t i c i p a t e ^ : f r t W ,*TttE^at? 4iwA j a a 4 : i <

exposure Ma- th is  g roup  is m a in l y  to 1 cois-

\ n  

>: -

O

o

W

I n  ne i the r  g roup do the fecal excre t ions  reach  

values that  GJZ&-*usuA<a 2. c^na lderb d 'tn  -he
rt&****tA»m~* ■  | p'

-he»Jx&icJAnijc^ *

ajgJiiXlnaa^ev-» -

hi ■ :;■ ;■ ■ ■ ■  • . i

ihi---tha..,Qt he.r,„han4,|b  he me an ’ ur  inary lead excre t ion

(expressed in terms of concentrat ion)  has been s ign i f i can t ly

lytA.  oJ^* -
elevated for  the- ent i re  per iod of s tudy (1935-19^1 )»

. A  ' * . 1 • .



3w^*f*4-S'-the  c l in ica l  obse rvat ions,  pa r t i cu la r l y  in the

/ j  ¿L j OeeaJi Lîb,

b lender  ¿roup v/here tdâ r-P  Viw vp  n^piiT-pq^  s tep-wise inc reasesy in

^ t “  ^  * "  P i

.p̂t-O and 19 -̂1,  band- in -hand w i t h  the increases in ra tes  of

a b n o r ma l i t y . ( Æ v e r t h e  entire per iod of bov. u k i  ,~phe

Àa-;-c r&ï̂,j
correlation is not as close, as— In- t^-eshe—yea-es. Yfhen t-he~

an-nlyt  leal re su i ts  - a-re-seea-r-a-te-íi—•-inrt'-o— t \

oîni • r. q n ^ v - ~ a , n 4— i‘OTl  ü '* 5&&4.alr-t+tiwpio.s, It

/C*?

be seen that the c losest  oo - raw a l ien  v»™ua*̂ 4#^e«*e-»4sas«'
.  y ~  ñ

, ¿ c ^ w rt^<ft-ív  A ~ .
, ■ ñ  * **

J  A n .■ *.. t>X.- «fe*- ■ ai-i  4V¿* A' •'/■  / a V .s
This is to be expected

slew of the se lec t ion  involved, s ince specia l  sampl es are

•.he  ma in  obta ined f rom cases of suspec ted  in tox ica t ion  or

following known episodes of exposure.  It wor ld  appear, however,

<«•._ ,v,V ; í-. íĴ Üu«. C.’J,y  O.C--V; i? ■ -*TC’.

that -«* c loser  cor re la t ion  wou ld  be ob ta-bae-d  if un i fo rm ’ prac t ices  

had been fo l lowed regu la r l y  th roughout  the per iod  o f study.

LTD
•: r \

t ­
r>»

C D
<"D

C D

That is to say, if over  the ent i re  seven-year  period, s amples  

• Q i UUUL (M-t£
obta ined rou t ine ly  from.  p resented  an undue

']■  'iiA-if CiM.lt,

number o f . abnormal i t ies  andVthese f ind ings w ^ kk?'  due to lead  

absorpt ion,  one wou ld  expect  to encoun te r  a very  close

r /
& -eu n .

assoc ia t ion  be tween the rates of abnorma l i t y  and th e magn i tude
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•»■ •y

j  ■

of the lead exposu r e as measu r ed  by the exc r et ion,  fa i lu r e

<f)  dlf r--3>J  7t* %  A4?t hj'}  ',

to ob t a in  _a c lose r  corr elatlon .-. iaa-y_-bA exp J .. ained  by  t he n on -
■ iZ-i*, lfc*$ »U^y  ^  A- itt̂ruJ

-sp^̂ î -i-e--iaat rur̂ -" ei--i/h rr~ abnorT imli r i r i‘ê -'and-~p . eiiliap . a™ii .Q.„.. a--da& r- eê

*r  the h igh ove r al l  levels of exposu r e .  S ince we ‘ a r e dea l ing  a <.
'  3 ^  / i  I

■ i t h - m f e

p lumb ism -¿e— —&&&&Ç, the only/
/

cases of acute, unmis takab le
' t

evidente Aunifin  wh i ch  co r no le te

vrr>i?c  re l ia nce may be p laced is that obta ined f rom the  

:ical data . I n  v iew  of this' iv̂d r-'dri- te- o b & e r ^ ’̂yrrt

v iel t  e a  ( C

r t C i î i ] ■ l e :

- - . . .  V--- --  ,

e-rfe ¿.ni»« a .l
rt*j ¿ C 3 Z

*? ^ ^

^ t— any-^yne-"'t i mo .,  i t wou ld  seem des i rab le  to combi-e

g rea te r f reque ncy of spot  (special) sampling, w i t h  the rou t ine

record i ng of seve ra l  i tems- in the c l in ica l  data . This s tudv

can be ca rr ied ou t on a few  men in each one ra t ion /  men be ing
“  &

selected who have had the h ighe r  ra tes of abno rmal i t y  o r the

C O
' O

g rea test  uo ten t ia l  exposu re or bo th .
) ,

On the assumpt ion that cond i t ions  w i t h i n  the b lende r  had

o
C O

w
become worse  s i nce 1939» the c l in ica l  data ana lyzed  to  

dete rmi ne w h i c h  of the obse rva t ions best  po r t rayed  the t re nd .

~tla >*”"**
Because of l ow f reque nc ies  and non- re la ted  occu rre nces,  it  

soon became unmis takab le  that 4w r te-th ree f i nd ings pa ralleled'.
<T K A “  ~
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the t re nd suf f ic ient ly  we l l  conooivnf rly* to be used as indices .  

Those are tabu la ted in Table 3« I t  is ev ident  that hypotens ion

is the best  c r i te r io n of- t foe- . t înee-’ rr trtr aiy ,̂  s i nce the ove ral l

ra tes fo r hemo glob in  and e ry th rocy tes  we re too low  to pe rmi t

v>

i t i n t i on .

ata would not

in t iens -î_Q_dse

o>  i not assumed

achieve s ign i f i cance as  

made more f r e c u e n t l y .

i ndices

re a s su.

-s. that

v’e re the

gested

those obse rva t ions be made rou t ine ly  on the nan set .ac ted

r specia l  s tudy, w i t h  the idea of th rowi ng l ight upon this

' o i n t ,

Discuss io n

From a prac t ica l  point  of v iew the fo re go ing  resul ts  may

be rev iewed i n the l ight of futu re dema nds u ro n  the lead

plants and blende r.  Close year - to -yea r  co r re la t ion  between

amount of d rummi ng and ra tes of  abno rma l i t y  is not found  

al though obse rva t ion  raid  exper ie nce have

this p rocedure t-s— be  one of  the moot  haza rdous  i n the blende r.  

Any re la t ionsh ip  that -ac ruiXCS-d  wo u l d  tend to be obscu red by

H E f\  A r,  r* . 
U U U i  * ï i* o  t



the s.li ght  annual  d i f fe re nces  in numbe rs  of drums a nd the

A y i t j m i ’,  £  f u M x u C  c u u d  ¥ i u &  y;
necess i ty  of t rea t ing the data on a y e a r l y  basis.  , Accordi ngly¡i

C . ClAlA. *  ' *
f luc tuat ion in exposu re  f rom n o n th / t 6-/month wou ld  not appea r

''' Iw O
f rom these f igu res a nd s ince any,  e f fec ts  wou ld  be noted w i th in

, /

H s ,

an even b r ie fe r  t ine inte rval,  i t wo u l d  not  be an t ic ipa ted  that  

co r re la t ion on a yea r ly  bas is  wou ld  saca-s-eerr il y  fo l low. For  

the same reaso n ne i the r  do the quant i t ies  of T .2.L. produced  

per year  rela te themselves to the abno rmal i t ies  in any close  

fashion . I t  is s ign i f icant  nonethe less  that sudden inc reases  

in p roduc t ion  of F lu id  (such as that w h i c h  occu rred i n 193I} . 'a nd

'  X -{J  . ,

1939) a re assoc ia ted  w i t h  inc reases in c l in ica l

Far t  of the inc rease i n ra tes of abno rmal  i t i è ^ i s  undoub ted ly

due to the add i t ion  of -men  and less we l l - t ra i ned  men, in

1,
1

la r ge pa r t, howeve r, i t is the .resul t  of  inc rease in exposu re

tZ-
si nce all men  man i f es ted  the effect . -I n/light/of this fact

. . A__ I J .  , '

/ ¿ r U
wevffia^ v iew w i t h  conce r n  any inc rease i n iettd*  p roduc t ion,

espec ia l ly  that wh i c h  involves an inc rease i n the amount of

d rummi ng . The lead hazard  has b e e n  w e l l  cont ro l led over a
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-oeriod of years, bu t the inc rease in
U-;

"t£tf  b l ende r^  in 19a-l, .  the an t i c ipa ted  load fo r Ijk-S^&nd  the age

h-tl u ' U a ,
of the ex is t ing ca ss i tya-ail

substan t ia l  imp roveme nt  in the equ ipment  >©£-fcha .  

-bierrd t^  as soon as nossible .

Ji. E. Eva ns, M. D.  

Wil la rd  Kachle, li.D.

f

>\
:i

1
j;

j
4

K £ 0  vJ v  < • 5 $



Tabla 1

.A o n o m a lít ie s D ur in g  12 -Y ear  P e r l od 10 30-1 ; 3-1

B1 cr id ar H-roup ( 25  " J e n )

» ... 1 - i
- ¡ ■í

i l i o .  !r. . 3  Pac A rc io cu a l i t y
i

Pat e/Bxa:n

üO
\
í 3 * I 0.323  ¿ 0 .0 13

-
i

0 . 3-76  ± 0 .0 12

J
! a " ‘ -a. O -, A O -  4- • v- n ¿ . o . 036

- V ! 1 1 A. « ‘■ f 0 « 77 -  i 0 .0 53
__

0 .0 53

-
¡

n i:.-' t  + 0.028

•( ] -A V-» ■ \ "r ’• < A '« í —> í ! ' .O \ .j. .1 ¿ _ i. .. ' W ,i_ . J .. \* V ¿  ̂ v i W J-.S-it./

• ̂ V> i • - .  7
,• % ■) 7 0 .0  lo

PO
i _
j -  • i _ ... ...

............  "
Ue^CO _ 0 .025

A
! ^
: 2. c o i „ 3 7  1, o . oU-3
!

_ i - . 4-2 _________

1
i o, fápp +s •• • — 0.023

A A A
U v U < o U



Table  2

lead Sxcre t ion i  of B lende r  a nd F i f t h  F loor  Me n
f Vi7

(U r ino - mg ./L. ;  Feces - m g . /sample ;  B lood  - m g . / lOO ml.)

B le nde r

Special Samples Quar te r l y Samples Al l  S 'ample s

'ear Ur i ne Feces Ur i ne Feces Ur i ne Feces Blood

9-4-1 0 .16 0 .0 9 0 .3 5  .. 0 . 1 4 0 .3 5 0 .0 5 0

?40 o.l<5 0 .1 2 0 .5 1 0 .13 0 .51 o .c 4 6

.'99 0 .12 ^ _ 0 .1 0 0 .43 0 .1 1 0 .43 0 .0 4 2

?3S 0 .33

1

0 .66  j 0 .1 0 0 .3 0 0 .1 1 . 0 .3 2 _ j

•37 0 .1 4 0 .25 0 .1 0 o .4 o 0 .1 3 0 .3 6 _____ j

•5?6 o. 16 0 .3 3  | 0 .1 4 0 .6 4 0 .1 5 0 .6 0

O.OOo ■
f

0 .27  ! 0 .1 0 0 .3 9 0 .0 9 0 .3 6  | _________________

Fi f th F loor

41 0 .13 . . . . 0 .0 7  *
.<<«•

o . 4 l  ' 0 .1 0 o . 4 l o .o 4 5

40 0 .13 Li_ , ̂ _ 0 .0 7 o . 4 i 0 .0 9 o . 4 i 0 .036

59 0 .10 0 .2 2 0 .09 0 .3 4 0 .1 0 0 .3 2
i

0 .0 3 5

5 3 0 .10 0 .59 0 .1 0 0 .4 6 0 .10 0 .4 7

37 o . i 4 o .6o 0 .0 6 o .4 o 0 .0 9 0 .4 3
_____ j

, s
30 0 .16 0 .4 6 0 .0 6 0 .3 6 '0 .1 2 0 .3 6

|

0 .0 7 0 .9 1 0 .0 6 0 .3 6 0 .0 6 0 .43

. 0- 5 . . .
■ fJc ' .1,4

. " - 
f
j
i
i
■i

O  . i - ,, I l A., ,

K &  0007761
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Table u  r~

Rates of Occu rre nce of Spec i f i c .Ab no rma l i t i es  fo r  

the Past  Four  Years

Ble nde r F i f t h  F loor

i a r 1- c -  i

a: sie n i
:io

c - .

Fry th .
h r- yi r

- *i- « y lì  4
All
Atno rm.

H y p o ­
tens ion

Ht
-  76 ^

Sry th .

- ^.5 M.
Al l
Abno rm.

. .¿1!
r \  -j- • ' ! : 
V* » ¿ ‘— t-

I 0 .177

j __ c_j_oó i o»Q3

e, i rp

0 .139 0.03 0 .0 4

0 . 0J 1 o .  545 0 .1 5 4 0 .0 5 0.02

0.001 0.165

o .4oo

0 .1 7 5

0 .2 6 4

0.001 0.01

0.02

-OalSL

_ £ i i 05_

0.575

0-354

\ { £  00G7762



Table 4-

r \ r~:
i-iUc. iA- (■ ■ t-L' (//» '~>J ' ' ' ■■  ' '■

mean Age Sigma P.E.

Sle nde r 36.17 + 6.71 0.94-

-if th Floor 3?. 33 +_ 5 * 0 0 + 0 .56
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