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J. TOXIC0L.-CLIN. TOXICOL., 21(1&2), 201-209 (1983-84) 

N I O S H  OCCUPATIONAL HEALTH AND 
HAZARD SURVEILLANCE SYSTEMS 

Todd F r a z i e r  
Centers  f o r  Disease C o n t r o l  

Na t iona l  I n s t i t u t e  f o r  Occupat ional  S a f e t y  and H e a l t h  
C i n c i n n a t i ,  Ohio 45226 

I w i l l  b r i e f l y  desc r ibe :  (1) t h e  o v e r a l l  occupa t iona l  h e a l t h  

survey system o f  NIOSH; ( 2 )  t h e  N a t i o n a l  Occupat ional  Hazard 

Survey, i t s  design, use, and an update; ( 3 )  some o p p o r t u n i t i e s  

f o r  c o l l a b o r a t i o n  t h a t  I t h i n k  have been i d e n t i f i e d  he re  a t  t h i s  

meeting; and, ( 4 )  some problems t h a t  have been encountered i n  

t r y i n g  t o  make o c c u p a t i o n a l l y  r e l a t e d  exposure assessments. 

Su rve i l l ance ,  as d e f i n e d  by A lex  Langmuir ( l ) ,  i s  t h e  

c o l l e c t i o n  o f  r e l e v a n t  f a c t s ,  t h e  a n a l y s i s  o f  t h e s e  f a c t s ,  and 

t h e  e f f e c t i v e  d i ssemina t ion  o f  t hese  f a c t s .  So, s u r v e i l l a n c e  i s  

a f u n c t i o n  o f  c o l l e c t i o n ,  ana lys i s ,  and d i ssemina t ion .  The problem 

i s  t o  dec ide what a re  t h e  r e l e v a n t  f a c t s ,  how t o  analyze them, and 

how t o  d isseminate them t o  people who can make use o f  them. 

The NIOSH occupa t iona l  h e a l t h  and hazard s u r v e i l l a n c e  systems 

were a u t h o r i z e d  by t h e  Occupat ional  S a f e t y  and H e a l t h  Ac t  o f  1970. 

The hazard s u r v e i l l a n c e  a c t i v i t y  i n  NIOSH w i l l  be t h e  p r i m a r y  

s u b j e c t  o f  t h i s  paper. 
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202 FRAZIER 

Under t h e  H e a l t h  Serv i ce  Act  o f  1978, t h e  N a t i o n a l  Center  

f o r  H e a l t h  S t a t i s t i c s  was g i ven  t h e  assignment t o  p repare  t h r e e  

documents, one o f  which was concerned w i t h  deve lop ing  a p l a n  f o r  

t h e  c o l l e c t i o n  and c o o r d i n a t i o n  o f  ep idemio log i c  and s t a t i s t i c a l  

i n f o r m a t i o n  f o r  env i ronmenta l  h e a l t h  (2 ) .  Two o f  t h e  recommen- 

d a t i o n s  f rom t h i s  p l a n  a r e  concerned w i t h  t h e  uses o f  t h e  data 

f o r  p r i o r i t y  s e t t i n g  and one recommendation c a l l e d  f o r  i n te ragency  

coo rd ina t i on ,  which i s  e x e m p l i f i e d  by t h i s  meeting. 

My f i r s t  purpose w i l l  be t o  descr ibe,  by use o f  t h e  N a t i o n a l  

Occupat ional  Hazard Survey and i t s  new coun te rpa r t ,  t h e  N a t i o n a l  

Occupat ional  Exposure Survey, data t h a t  can be used f o r  hazard 

s u r v e i l l a n c e ,  and how these can be used as an i npu t - -and  I 

emphasize "one i n p u t " - - i n t o  a p r i o r i t y  system. 

I w i l l  i n d i c a t e  how da ta  o f  t h i s  t y p e  can be c o o r d i n a t e d  w i t h  

o t h e r  Agencies' da ta  bases. 

F o l l o w i n g  t h a t ,  

The Na t iona l  Occupat ional  Hazard Survey (NOHS) was conducted 

f rom 1972 t o  1974 t o  p r o v i d e  es t ima tes  o f  t h e  number o f  workers 

p o t e n t i a l l y  exposed t o  j o b  hazards. A second a im o f  t h e  survey 

was t o  desc r ibe  t h e  i n d u s t r i e s  and occupat ions where these  poten- 

t i a l  hazards were observed. F i n a l l y ,  t h e  survey i d e n t i f i e d  

medical,  i n d u s t r i a l  hygiene, and s a f e t y  p r a c t i c e s  used t o  p r o t e c t  

workers. 

Th is  survey s t a r t e d  w i t h  a p r o b a b i l i t y  sample o f  5,000 o f  

5 m i l l i o n  U.S. work s i t e s .  Twenty su rveyo rs - - co l l ege  graduates, 

i n c l u d i n g  chemical engineers, i n d u s t r i a l  h y g i e n i s t s ,  and o t h e r  

s c i e n t i f i c a l l y  t r a i n e d  people--were t r a i n e d  i n  t h e  NOHS su rvey ing  
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technique.  These 20 surveyors d i d  p l a n t  walk- throughs and observed 

p o t e n t i a l  chemical and p h y s i c a l  workplace hazards. The survey 

r e s u l t s  were no ted  i n  a s tandard i zed  survey fo rma t  t h a t  was then  

t r a n s f e r r e d  t o  computer f i l e s  and analyzed. 

One o f  t h e  main t h i n g s  t h a t  came ou t  o f  t h i s  survey was 

a l i s t  o f  chemical i n g r e d i e n t s  found i n  65,000 o u t  o f  about 

80,000 t r a d e  name p roduc ts  found i n  a p r o b a b i l i t y  sample o f  a l l  

U.S. workplaces. 

a r e  n o t  u s u a l l y  exposed t o  chemicals; workers a r e  exposed t o  

t r a d e  name products .  Many t imes  workers d o n ' t  r e a l l y  know t h e  

chemical i n g r e d i e n t s  and t h e  p o t e n t i a l  dangers o f  t h e  p roduc ts  

t h e y  use on t h e  job.  Thus, a major  c o n t r i b u t i o n  f r o m  NOHS i s  

t h e  c a p a b i l i t y  o f  l i n k i n g  p o t e n t i a l  hazards t o  i n d u s t r i e s  and 

occupat ions . 

It i s  ve ry  impor tan t  t o  p o i n t  o u t  t h a t  workers 

The N a t i o n a l  Occupat ional  Hazard Survey data a r e  used as 

one i n p u t  f o r  s e t t i n g  NIOSH research p r i o r i t i e s .  In  a d d i t i o n ,  

t hey  were sen t  t o  OSHA where they  were used as a p a r t  o f  t h e i r  

r e g u l a t o r y  p r i o r i t y - s e t t i n g  mechanism f o r  c o n t r o l  o f  workplace 

hazards. 

Other Agencies a l s o  make use o f  NOHS data. F o r  example, 

i n f o r m a t i o n  about t h e  number o f  people p o t e n t i a l l y  exposed t o  a 

chemical i n  t h e  workplace i s  used t o  h e l p  rank chemicals  on a 

l i s t  f o r  s tudy  by t h e  N a t i o n a l  Tox i co logy  Program. 

o f  t h i s  t y p e  i s ,  i n  many respects ,  very  i m p o r t a n t  i n  d e t e r m i n i n g  

t h e  l e v e l  and t y p e  o f  research a c t i v i t y  t h a t  shou ld  be a s s o c i a t e d  

w i t h  t h e  t y p e  o f  chemical. 

I n f o r m a t i o n  
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The NOHS survey a l s o  c o n t r i b u t e d  t o  t h e  i d e n t i f i c a t i o n  o f  

h i g h - r i s k  groups: h i g h - r i s k  i n d u s t r i e s ,  h i g h - r i s k  occupations, 

o r  workers who a r e  p o t e n t i a l l y  exposed t o  c lasses  o f  chemicals, 

e.g., carcinogens, mutagens, teratogens.  

t y p e  f rom t h e  NOHS da ta  base i s  requested on an average o f  once 

I n f o r m a t i o n  o f  t h i s  

a day by a wide v a r i e t y  o f  groups, i n c  

Agencies . 
The NOHS data a r e  used t o  prepare 

l e v e l  maps t h a t  d e p i c t  p o t e n t i a l  workp 

u d i n g  many Government 

computer-generated county  

ace hazards. Computer- 

generated mapping a t  NIOSH has been a s s i s t e d  by f u n d i n g  and 

i n t e r e s t  f r o m  t h e  Na t iona l  Cancer I n s t i t u t e .  By making severa l  

assumptions, we e x t r a p o l a t e d  f rom t h e  NOHS sample o f  5,000 work- 

s i t e s  t o  n a t i o n a l  p r o f i l e s  based on t h e  Dun & B r a d s t r e e t  f i l e  o f  

some 4.7 m i l l i o n  w o r k s i t e s  i n  t h e  U n i t e d  States,  coded acco rd ing  

t o  t h e  Standard I n d u s t r i a l  C l a s s i f i c a t i o n  ( S I C )  code. One 

assumption i s  t h a t  t h e  SICs seen i n  ou r  sample o f  5,000 w o r k s i t e s  

a r e  r e p r e s e n t a t i v e  o f  t hose  same SICs i n  t h e  Dun & B r a d s t r e e t  

f i l e .  For  t h e  purpose o f  g e n e r a t i n g  hypotheses f o r  our  mapping 

exe rc i se ,  we b e l i e v e d  t h a t  t h i s  was a reasonable assumption. 

Four t ypes  o f  maps have been generated. One shows t h e  d i s -  

t r i b u t i o n  o f  f a c i l i t i e s  u t i l i z i n g  a s p e c i f i c  chemical, e.g., 

formaldehyde. Th is  t y p e  map was developed by u s i n g  t h e  N a t i o n a l  

Occupational Hazard Survey i n  c o n j u n c t i o n  w i t h  t h e  Dun & B r a d s t r e e t  

f i l e ,  t o  d e p i c t  SICs a t  t h e  county l e v e l .  I n  d e s i g n i n g  a study, 

t h i s  t y p e  o f  map c o u l d  h e l p  i d e n t i f y  areas where t h e r e  i s  a 

c o n c e n t r a t i o n  o f  f a c i l i t i e s  t h a t  p o t e n t i a l l y  use formaldehyde. 
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A second t y p e  o f  map shows t h e  number o f  workers p o t e n t i a l l y  

a t  r i s k .  

r i s k  might  be p i cked  up by ou r  I n d u s t r i e s  Wide Study Branch, 

another  group i n  t h e  NIOSH s u r v e i l l a n c e  a c t i v i t y ,  f o r  f u r t h e r  

i ndepth ep idemio log i c  study. 

Areas hav ing  a h i g h  d e n s i t y  o f  workers p o t e n t i a l l y  a t  

A t h i r d  t y p e  o f  map shows workers p e r  100,000 i n  a county  

work f o r c e .  

p o t e n t i a l  exposure t o  a workplace hazard. 

T h i s  " r a t e  map" g i ves  some i d e a  o f  t h e  e x t e n t  o f  

The f o u r t h  t y p e  o f  map combines NOHS da ta  i n t o  c lasses  o f  

chemicals. One example t h a t  we a r e  work ing  w i t h  now shows t h e  

te ra togens  t h a t  we observed i n  one mid-western s t a t e .  T h i s  i s  

t h e  k i n d  o f  map t h a t  might  be u s e f u l  f o r  a s tudy based on b i r t h  

reco rds  f o r  a p a r t i c u l a r  s e t  o f  c o u n t i e s  t h a t  must be i d e n t i f i e d .  

One l i m i t a t i o n  o f  t h i s  approach i s  t h a t  we u s u a l l y  f i n d  few 

workers p o t e n t i a l l y  exposed t o  t h e  te ra togens  o f  i n t e r e s t .  

However, t h i s  might  be a very impor tan t  f i n d i n g  i n  t h e  sense t h a t  

i t  avo ids  u s i n g  scarce resources t o  do a s tudy  o f  t e r a t o g e n i c  

e f f e c t s  among a very smal l  p o p u l a t i o n  a t  r i s k .  

We a r e  now conduc t ing  a new survey c a l l e d  t h e  N a t i o n a l  

The survey s t a r t e d  i n  Occupat ional  Exposure Survey (NOES). 

November o f  1980, and t h e  f i e l d  phase i s  scheduled t o  end i n  

March o f  1983. Again, 5,000 w o r k s i t e s  were se lec ted .  The 

p r o b a b i l i t y  sample was designed by survey des ign exper t s .  The 

i n t e r v i e w i n g  has been done by a team o f  10-20 surveyors.  Over 

3,000 work s i t e s  employing over  a m i l l i o n  workers have now been 

surveyed. We have had o n l y  20 r e f u s a l s  o u t  o f  t h e  3,000 s i t e s .  
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I f  resources a r e  a v a i l a b l e ,  t h e  d a t a  c o l l e c t i o n ,  e d i t i n g ,  and 

comp i l i ng  w i l l  be f i n i s h e d  by t h e  end o f  FY83. We may have t o  

d e f e r  some o f  t h e  t r a d e  name c l a r i f i c a t i o n  p a r t s  o f  t h e  survey 

u n t i l  we get  s u f f i c i e n t  a d d i t i o n a l  funds. 

I want t o  b r i e f l y  mention NIOSH c o l l a b o r a t i o n  w i t h  o t h e r  

Agencies. One o f  t h e  t h i n g s  t h a t  we have been t a l k i n g  w i t h  N C I  

about i s  t h e  d i s p l a y  o f  workplace hazards by s t a t e  economic areas 

i n  a way t h a t  w i l l  conform t o  t h e  N C I  A t l a s  o f  M o r t a l i t y  f rom 

Se lec ted  Diseases ( 3 ) .  T h i s  may g i v e  a u s e f u l  s ide-by-s ide 

p o r t r a y a l  o f  p o t e n t i a l  exposure t o  chemicals  and d isease p a t t e r n s  

o f  i n t e r e s t  . 
We a re  a l s o  work ing  w i t h  s t a t e s  th rough  t h e  f u n d i n g  mechanism 

o f  coopera t i ve  agreements. 

s u r v e i l l a n c e  a c t i v i t y  t o  t h e  s t a t e  l e v e l  t o  h e l p  s t a t e s  do more 

d e t a i l e d  occupa t iona l  h e a l t h  s u r v e i l l a n c e .  They a r e  much c l o s e r  

t o  t h e  problem, and t h e r e  a r e  many reasons f o r  d o i n g  t h i s  t y p e  o f  

d e c e n t r a l i z a t i o n .  

F i n a l l y ,  I want t o  end up w i t h  an example o f  t h e  use o f  maps 

We a r e  t r y i n g  t o  d e c e n t r a l i z e  our  

i n  s u r v e i l l a n c e .  

due t o  pneumoconiosis f o r  w h i t e  males, age group 20 t o  64, i s  

n e a r l y  i d e n t i c a l  t o  t h e  map t h a t  shows t h e  d i s t r i b u t i o n  of 

a n t h r a c i t e  and b i tuminous mines. I n  c o n t r a s t  t o  t h i s ,  a map f o r  

deaths due t o  pneumoconiosis f o r  w h i t e  males 65 and ove r  shows a 

d i f f e r e n t  county-wide d i s t r i b u t i o n .  

Appalachian count ies,  t h e r e  a r e  a l s o  deaths i n  F l o r i d a  and i n  

some o f  t h e  o t h e r  sunshine s ta tes .  These a r e  areas i n  which 

t h e r e  a re  no mines. 

The county  d i s t r i b u t i o n  map t h a t  shows deaths 

I n  a d d i t i o n  t o  deaths i n  t h e  
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There a r e  some data base problems w i t h  rega rd  f i r s t  t o  t h e  

exposure assessment. A s  I p o i n t e d  out ,  exposures were n o t  

measured i n  e i t h e r  t h e  N a t i o n a l  Occupat ional  Hazard Survey o r  t h e  

N a t i o n a l  Occupat ional  Exposure Survey. T ra ined  su rveyo rs  assessed 

t h e  p o t e n t i a l  f o r  w o r k s i t e  exposures, t a k i n g  i n t o  account t h e  

d u r a t i o n  o f  exposure and t h e  c o n t r o l  mechanisms t h a t  were i n  

p l a c e  and f u n c t i o n i n g .  

t h e  f u t u r e  i s  t h e  use o f  t h e  N a t i o n a l  Occupat ional  Exposure 

Survey as t h e  f i r s t  s tage o f  a sampl ing frame t h a t  i d e n t i f i e s  

h i g h - i n t e r e s t  i n d u s t r i e s  t h a t  can be s t u d i e d  s y s t e m a t i c a l l y  f o r  

i n d u s t r i a l  hyg iene problems and p robab le  h e a l t h  e f f e c t s .  

A second problem i s  t h e  v a r i a b i l i t y  w i t h i n  t h e  SIC group. 

I t  i s  a b i g  l eap  o f  f a i t h  t o  say t h a t  a f o u r - d i g i t  SIC seen i n  t h e  

N a t i o n a l  Occupat ional  Hazard Survey i s  c h a r a c t e r i s t i c  o f  a l l  o f  

t h e  t ypes  o f  t h i n g s  t h a t  go on w i t h i n  t h a t  SIC, p a r t i c u l a r l y  i n  a 

r a p i d l y  changing i n d u s t r i a l  group, such as t h e  p l a s t i c s  i n d u s t r y  

where a l l  k i n d s  o f  p roduc ts  and processes a r e  be ing  developed i n  

a very s h o r t  t ime.  

One o f  t h e  t h i n g s  we need t o  cons ide r  i n  

There i s  a l s o  i s  a problem o f  how t o  l i n k  h e a l t h  e f f e c t s  

d a t a  t o  occupa t iona l  exposures t h a t  may have occu r red  many yea rs  

ago. T h i s  i s  compl icated by t h e  f a c t  t h a t  ou r  p o p u l a t i o n  i s  

h i g h l y  mobile. Some s t u d i e s  r e q u i r e  smal l -area es t ima tes .  

F i n a l l y ,  another  problem i s  t h e  tremendous c o s t  o f  t h e s e  surveys. 

These a r e  t h e  k i n d s  o f  t h i n g s  we have encountered i n  t r y i n g  

t o  do t h e  t h r e e  components o f  t h e  s u r v e i l l a n c e  a c t i v i t y - - c o l l e c t i o n  

o f  t h e  r e l e v a n t  f a c t s ,  t h e  a n a l y s i s  o f  t hese  f a c t s ,  and t h e  
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e f f e c t i v e  d i ssemina t ion  o f  t h e  f a c t s  t o  people who can use them 

t o  c r e a t e  a b e t t e r  workplace f o r  t h e  U.S. worker. 

1. 

2. 

3. 
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t h r e s h o l d  s i z e  o f  a workplace b e f o r e  you en te red  on a survey? 

Mr .  F r a z i e r :  Yes. We a r b i t r a r i l y  l i m i t e d  t h i s  t o  t h e  same t ypes  
o f  f a c i l i t i e s  covered by OSHA's recordkeeping requirements, i .e., 
more than  e i g h t  workers. 

Aaron B l a i r ,  Na t iona l  Cancer I n s t i t u t e :  I n  rega rd  t o  t h e  l a c k  o f  
d i r e c t  measurements i n  t h e  exposure and hazard surveys, s u r e l y  i n  
some cases a f t e r  t h a t  f i r s t  survey was completed, NIOSH has, f o r  
o t h e r  reasons, gone back i n t o  one o f  t h o s e  p l a n t s ,  e i t h e r  because 
o f  workers '  requests  o r  another  study. Has any a t tempt  been made 
t o  l i n k  those  d i r e c t  measurements, then, back t o  t h e  es t ima tes  
f rom t h e  hazard survey? 

Mr .  F r a z i e r :  I am n o t  su re  we went back i n t o  many o f  t hose  
'5,000 ou t  o f  5 m i l l i o n  p l a n t s .  We went back i n t o  p l a n t s  s i m i l a r  
t o  those. The problem i s  t h a t  when we go back i n ,  we a r e  q u i t e  
o f t e n  c a l l e d  back i n  f o r  a h e a l t h  hazard e v a l u a t i o n  where we 
would be l o o k i n g  a t  a s p e c i f i c  p a r t  o f  t h a t  p l a n t  and we may be 
going a t  i t  i n  a way t h a t  would n o t  be comparable t o  t h e  i n v e s t i -  
g a t i o n  conducted t h e  nex t  t i m e  we go i n t o  a p l a n t ,  even f o r  t h e  
same problem. 

So, i t  i s  ha rd  t o  l i n k  t h e  heterogeneous da ta  we get  f rom t h e  
surveys i n  a very e f f e c t i v e  way. However, when NIOSH does a 
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hea l th  hazard evaluat ion,  we make in fo rmat ion  from t h e  NOHS f i l e  
ava i lab le .  The persons doing the  hea l th  hazard eva lua t ion  b r i n g  
back new t rade name product in fo rmat ion  and pu t  i t  i n t o  our base 
f i l e ,  i n d i c a t i n g  c l e a r l y  t h a t  i t  was an add-on, no t  from the  
NOHS, but  from a hazard survey. 

Kate McGuire, Nat ional  Center f o r  Heal th S t a t i s t i c s :  
j u s t  l i k e  t o  know, on the  exposure survey, what k i n d  o f  data are 

I would 

you ob ta in ing  from the  workers? 

M r .  F raz ie r :  We are  doing a 
walk-through observat ional  survey. We don ' t  stop and t a l k  t o  
workers. Our surveyors are usua l ly  accompanied by a management 
and o f ten  a labor  representa t ive  as they move through the  p lan t .  
They may say something t o  t h e  worker about t h e  frequency o f  use 
o f  a p a r t i c u l a r  t rade  name product o r  chemical, but  they  don ' t  
ask the  worker any s t ruc tu red  se t  o f  questions. 

We are not quest ioning workers. 

Je r ry  Chandler, Nat ional  I n s t i t u t e  f o r  Occupational Safety and 
Health: 
and person, us ing  these maps, I don ' t  understand how, i f  you have 

I n  t h e  l inkage o f  hea l th  e f f e c t s  t o  t h e  time, place, 

an overlap i n  two counties on the  map, t h i s  would f i l t e r  out 
other fac to rs  t h a t  may in f l uence  t h e  disease incidence i n  t h a t  
area, such as the  genetic background, t h e  soc ia l  hab i ts ,  c l imate,  
t he  s o i l ,  these other th ings  t h a t  may in f luence chronic disease. 
Do you have some l inkage the re  t h a t  you can manipulate these 
w i th?  

Mr .  F raz ie r :  Cer ta in l y  not from t h i s  survey. This i s  a 
hypothesis-generat ing survey t h a t  may, f o r  example, r e s u l t  i n  
t h e  recommendation t o  do a case-control study i n  t h a t  p a r t i c u l a r  
1 o c a l i  ty. 


