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I INTRODUCTION 

The Seminar on Occupat iona l  Hea l th  i n  Rura l  Areas took p l a c e  i n  Baghdad, 

I r a q ,  from 8 t o  13  December 1984. It was organized  by WHO i n  c o l l a b o r a t i o n  

w i th  t h e  M i n i s t r y  of Hea l th ,  I r a q ,  w i t h  t h e  o b j e c t i v e s  of rev iewing  occupa t iona l  

h e a l t h  haza rds  p e c u l i a r  t o  t h e  Region i n  r u r a l  a r e a s ,  s t udy ing  measures of preven- 

t i o n  and c o n t r o l  of t h e s e  haza rds ,  rev iewing  h e a l t h  c a r e  f a c i l i t i e s  a v a i l a b l e  t o  

a g r i c u l t u r a l  workers  and recammending means of h e a l t h  c a r e  d e l i v e r y  t o  a g r i c u l t u r a l  

workers w i t h i n  pr imary h e a l t h  c a r e  (PHC). P a r t i c i p a n t s  came from Democratic 

Yemen, Egypt ,  Jordan  and Sudan. P a r t i c i p a n t s  from Cyprus and P a k i s t a n  were 

i n v i t e d  bu t  were unable  t o  a t t e n d .   here were a d d i t i o n a l  obse rve r s  from t h e  

h o s t  count ry .  The l i s t  of p a r t i c i p a n t s  and obse rve r s  is g iven  i n  Annex 11. 

Inaugura t i ng  t h e  Seminar,  H.E. t h e  M i n i s t e r  of Hea l th ,  D r  Sadek Hameed Alwash, 

expressed happiness  and a p p r e c i a t i o n  t h a t  t h e  World Hea l th  Organiza t ion  had 

chosen Baghdad a s  t h e  venue f o r  t h i s  impor tan t  Seminar.  He i n d i c a t e d  t h e  need 

t o  promote t h e  h e a l t h  of a g r i c u l t u r a l  workers  who shou lde r  such heavy r e s p o n s i b i l i -  

t i e s  i n  a  n a t i o n ' s  economy, and t o  develop b e t t e r  s e r v i c e s  t o  cope w i th  h e a l t h  

problems of modern mechaniza t ion  and i nc rea sed  use  of p e s t i c i d e s .  

I n  h i s  message t o  t h e  p a r t i c i p a n t s ,  D r  Hussein A. Gezai ry ,  Regional  

D i r e c t o r ,  World Heal th  Organ i za t i on ,  welcomed them t o  t h e  Seminar and expressed  

h i s  g r a t i t u d e  t o  t he  Government of t h e  Republic  of I r a q  f o r  ho ld ing  t h e  Seminar 

i n  Baghdad. He i n d i c a t e d  t h a t ,  a l though c o u n t r i e s  a r e  i n c r e a s i n g l y  aware of 

t he  need t o  deve lop  workers '  h e a l t h  programmes, f o r  t h e  i n d u s t r i a l  a s  w e l l  a s  

t he  a g r i c u l t u r a l  workforce,  t h e  main c o n s t r a i n t s  s t i l l  l i e  i n  t h e  s h o r t a g e  of 

adequate  i n fo rma t ion ,  l i m i t e d  knowledge about  t he  h e a l t h  problems a s s o c i a t e d  

w i t h  r a p i d  mechaniza t ion ,  new harmful changes I n  work p r o c e s s e s ,  and t h e  

s h o r t a g e  of t r a i n e d  manpower. He f u r t h e r  emphasized t he  need t o  deve lop  

occupat iona l  h e a l t h  programmes f o r  t h e  a g r i c u l t u r a l  s e c t o r  a s  an i n t e g r a l  p a r t  

of t h e  h e a l t h  s e r v i c e s  i n f r a s t r u c t u r e ,  and t h a t  education and t r a i n i n g  programmes 

should be r e o r i e n t e d  towards t h i s  o b j e c t  l ve .  

The Seminar took p l ace  a t  t h e  S a t i o n a l  Centre  f o r  Occupat ional  Hea l th  and 

S a f e t y ,  b l i n i s t rv  of Heal th .  A pre-prepared worklng document was d e l i b e r a t e d  

upon by t h e  p a r t i c i p a n t s  who h igh l igh t ed  expe r i ences  i n  t h e i r  r e s p e c t i v e  
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c o u n t r i e s .  The outcome of t h e  one-week seminar  i s  t h i s  r e p o r t  i n  which an  

a t t emp t  i s  made t o  accoun t  f o r  t h e  main occupa t iona l  h e a l t h  hazards  i n  t h e  

Region, p a r t i c u l a r l y  p e s t i c i d e s  i n t o x i c a t i o n  and p h y s i c a l  and b i o l o g i c a l  haza rds ,  

a s  w e l l  a s  a g r i c u l t u r a l  a c c i d e n t s .  Each hazard  i s  fo l lowed by a  s h o r t  synops i s  

of methods of p r even t ion .  A s h o r t  d e s c r i p t i o n  of t h e  c h a r a c t e r i s t i c s  of 

a g r i c u l t u r e  as an  occupa t ion  i s  g iven  prominence, i n  o r d e r  t o  e l u c i d a t e  p o s s i b l e  

a e t i o l o g i c a l  f a c t o r s  of t h e s e  h e a l t h  haza rds .  Hea l th  c a r e  s e r v i c e s  i n  t h e  

Region which a r e  a v a i l a b l e  t o  a g r i c u l t u r a l  workers  a r e  a l s o  reviewed,  a long  w i th  

i s s u e s  promoting t o  t h e  development and i n t e g r a t i o n  of t h e s e  s e r v i c e s  i n t o  t h e  

comprehensive n a t i o n a l  h e a l t h  p l a n s  and w i t h i n  t h e  premises  of PHC. 

I1 GENERAL PROBLEMS AND CONDITIONS OF LIFE I N  RURAL AREAS 

11-1. Demography 

The demographic c o n s t i t u t i o n  of t h e  r u r a l  a r e a s  i s  c h a r a c t e r i z e d  by: 

11-1.1. High p r o p o r t i o n  of c h i l d r e n  consequent  t o  h igh  b i r t h  r a t e .  

Family p l ann ing  and b i r t h  c o n t r o l  measures  a r e ,  however, p r a c t i s e d  i n  some 

c o u n t r i e s  of t h e  Region, e .g .  Democratic Yemen, Egypt ,  Jo rdan  and Sudan. 

I n  I r a q ,  f ami ly  p lanning  is  a c t i v e  i n  t h e  urban  s o c i e t i e s ,  and i n  t h e  main b1CH 

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

11-1.2. A d i s p r o p o r t i o n a t e l y  low number of young a d u l t  males ,  r e s u l t i n g  from 

t h e i r  m i g r a t i o n  t o  c i t i e s  i n  s ea r ch  of h i g h e r  wages and more employment 

o p p o r t u n i t i e s ,  p a r t i c u l a r l y  i n  i n d u s t r y .  ? f ig ra t ion  may a l s o  t ake  p l ace  from 

one r u r a l  a r e a  t o  ano the r .  The h i g h e r  t h e  r a t e  of migration, t h e  h ighe r  t h e  

p ropo r t i on  of aged members of t h e  community. 

11-1.3. Idomen and c h i l d r e n  p a r t i c i p a t e  t o  a  g r e a t  e x t e n t  i n  t he  workforce 

i n  r u r a l  a r e a s .  I n  many p a r t s  of t h e  wor ld ,  women a r e  no t  on ly  t h e  b e a r e r s  

of c h i l d r e n  and managers of fami ly  household but  they a r e  a l s o  a p a r t  of t h e  

r u r a l  l abou r  f o r c e .  Sometimes they c o n s t i t u t e  t he  e n t l r e  l abou r  f o r c e ,  e . g .  

husbands a r e  employed e l sewhere  In n o n - a g r i c u l t u r a l  occupa t ions .  
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11-2. Socioeconomy 

Economic d i f f i c u l t i e s  a r e  f o r e s e e n  i n  some c o u n t r i e s ,  such a s  Egypt,  due 

t o  t h e  d iminu t ion  of t h e  a g r i c u l t u r a l  land a r e a  i n  p r o p o r t i o n  t o  t h e  cont inuous  

and p r o g r e s s i v e  i n c r e a s e  i n  popu la t i on .  Land "demudding" f o r  t h e  manufacture 

of mud b r i c k s ,  t o g e t h e r  w i th  t h e  absence of f l o o d i n g  seasons  - s i n c e  t h e  cons t ruc-  

t i o n  of t h e  High Dam - h a s  d imin ished  t h e  f e r t i l i t y  of t h e  land .  Also t h e  s o c i a l  

l e g i s l a t i o n s  of t h e  1960s al lowed some of t h e  fa rmers  t o  co-own, r a t h e r  t h a n  h i r e  

t h e  land from t h e  o r i g i n a l  landowner. This  changed t h e  r u r a l  s o c i e t y  i n  Egypt 

from a  r e l a t i v e l y  producer  s o c i e t y  t o  a  h igh ly  consumer one. 

Deser t  land reform c o n s t i t u t e s  ano the r  economic burden.  

The end r e s u l t  i s  a  p r o p o r t i o n a t e  dec rea se  i n  bo th  t h e  v e r t i c a l  and t h e  

h o r i z o n t a l  p r o d u c t i v i t y  of t h e  Egyptian r u r a l  a r e a .  Furthermore,  m i g r a t i o n  of 

Egypt ian  f a rmer s  t o  o t h e r  c o u n t r i e s ,  e . g .  I r a q ,  Jordan  and Sudan, where t h e r e  

may be b e t t e r  f i n a n c i a l  o p p o r t u n i t i e s ,  h a s  added t o  t h e  economic burden.  

I n  Sudan t h e  b u i l d i n g  of t h e  High Dam had a  p o s i t i v e  impact on t h e  soc io-  

economic wel l -be ing  of t h e  people  l i v i n g  i n  t h e  Wadi Ha l f a  a r e a .  They were 

l i v i n g  a long  t h e  narrow s t r i p s  of both s i d e s  of t h e  River  N i l e ,  sou th  of t h e  

Dam. To avoid be ing  f looded  by t h e  c o l l e c t i o n  of water  behind t h e  Dam, t h e  

people  were r e s e t t l e d  i n  well-reclaimed and f e r t i l e  a r e a s  i n  Khashrn E l  Gi rba ,  

e a s t  of t h e  Atbara River .  By t h i s  r e s e t t l e m e n t ,  they  b e n e f i t e d  from t h e  

v a r i o u s  f a c i l i t i e s  of wel l-organized p l a n t a t i o n  schemes, advanced mechanizat ion 

and t h e  e s t ab l i shmen t  of sugar  cane f a c t o r i e s  and g i n n e r i e s  where they  can 

p roces s  t h e i r  p roduc t s .  This  compensated them f o r  t h e  s t r e s s  they had s u f f e r e d  

by being obl iged  t o  l e a v e  t h e i r  n a t i v e  l and .  

11-3. H o u s i n ~  

The b u i l d i n g  m a t e r i a l ,  vhe the r  t imbe r ,  s t o n e ,  burnt-mud b r i c k s ,  e t c . ,  

d i f f e r s  from one count ry  t o  ano the r  and even In different reg ions  of t h e  same 

count ry .  As a  r e s u l t  of such m a t e r i a l ,  i n t e r n a l  p l ann ing ,  s a n i t a r y  measures 

such a s  v e n t i l a t i o n ,  convenient  arrangements  f o r  food s t o r a g e ,  washing and 

ba th ing ,  and measures t o  combat rodent  and i n s e c t  i n f e s t a t i o n  a r e  o f t e n  

p r i m i t i v e .  Another r e s u l t  i s  thus  f i r e  breakage 1s one of t h e  major hazards  

i n  r u r a l  communities. The l g n i t r o n  sou rce s  a r e  u s u a l l y  matches,  c i g a r e t t e s ,  
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p r i m i t i v e  kerosene  lamps, spa rks ,  e l e c t r i c a l  s h o r t  c i r c u i t s ,  h e a t i n g  m a t e r i a l s  

and u t e n s i l s .  A g r e a t  d e a l  of money i s  wasted because of f i r e  damage t o  main 

c rops  such a s  co rn ,  r i c e ,  suga r  cane and c o t t o n .  

I n  some c o u n t r i e s ,  c a t t l e  and o t h e r  an ima l s  dwel l  w i t h  t h e  fa rmer  i n  t h e  

same house  o r  under  t h e  same r o o f .  P o u l t r y  i s  r a i s e d  i n  t h e  ya rd  of t h e  house 

where c h i l d r e n  a r e  l e f t  t o  c rawl  and p l ay .  Overcrowding of f ami ly  members i n  

t h e  same house  f a c i l i t a t e s  d i s s e n i n a t i o n o f  c o n t a c t  and d r o p l e t  i n f e c t i o n s .  

Th i s  s t a t e  of hous ing  had g r a d u a l l y  changed i n  some c o u n t r i e s  of t h e  Region. 

For example, i n  t h e  hous ing  schemes a long  t h e  Jordan  v a l l e y ,  houses  a r e  b u i l t  of 

cement and v a r i o u s  u t i l i t i e s  such a s  piped w a t e r  supp ly ,  p rope r  sewage and waste  

d i s p o s a l  and e l e c t r i c i t y  a r e  provided .  I n  I r a q ,  v i l l a g e r s  a r e  moved from o ld  

v i l l a g e s  and s e t t l e d  i n  modern ones where s i m i l a r  u t i l i t i e s  a s  i n  Jordan a r e  

provided.  I n  t h e s e  c o u n t r i e s  s e p a r a t e  accommodation i s  provided  f o r  an imals  

and p o u l t r y .  

11-4. Water 

?T i l l i ons  of man-days a r e  l o s t  a n n u a l l y  because of morb id i t y  and m o r t a l i t y  

from water-borne d i s e a s e s .  Water p l a y s  a  d i r e c t  and p r i n c i p a l  r o l e  i n  t h e  

epidemiology of some sa lmone l l a  and s h i g e l l a  i n f e c t i o n s  and i n  amoeb ia s i s ,  wh i l e  

i t  has  an i n d i r e c t  r e l a t i o n s h i p  i n  t r ansmis s ion  of m a l a r l a ,  f i l a r i a s i s  and 

s c h i s t o s o m i a s i s .  

I n  Sudan, t h e  Blue N i l e  Heal th  P r o j e c t ,  i n i t i a t e d  i n  1979, has  i n v e s t i g a t e d  

p r eva l en t  water-borne d i s e a s e s  ( d i a r r h o e a l  d i s e a s e s ,  s c h i s t n s o m i a s l s  and m a l a r l a )  

w i th  a  view t o  implementing c o n t r o l  measures .  The p r o j e c t  covers  t h e  i r r i g a t e d  

a r e a s  of C1 G e z l r a ,  Managil and Rahad schemes. To d a t e ,  i t  has succeeded i n  

p r even t ing  t r a n s m i s s i o n  of s c h i s t o s o m i a s i s  from t h e  h e a v i l y  I n f e s t e d  Cez i r a  a r e a  

t o  t h e  new Rahad scheme and has  reduced t h e  p r eva l ence  of m a l a r i a  and d i a r r h o e a l  

d i s e a s e s  i n  a l l  t he  i r r i g a t e d  a r e a s .  

?lore h e a l t h  b e n e f i t s  can be gained from money spent  on water  supply programmes 

i n  r u r a l  a r e a s .  Hea l th  a d m i n i s t r a t i o n s  should t a k e  an a c t i v e  i n t e r e s t  and 

p l ay  an impor tan t  r o l e  i n  t h e  promotion, execu t ion  and management of r u r a l  water  

supply  systems.  Such systems have a l r e a d y  s t a r t e d  t o  appear  In v i l l a g e s  In  a  

number of c o u n t r i e s ,  e . g .  Democratic Yemen, Egypt ,  I r a q ,  Jordan  and Yemen Arab 

Republic .  



11-5. Sewage and was te  d i s p o s a l  

The t r a d i t i o n a l  p r a c t i c e  i n  some p a r t s  of t h e  world of u s i n g  human e x c r e t a  

and animal  dung, e i t h e r  s e p a r a t e l y  o r  mixed w i t h  garbage ,  a s  manure on t h e  land 

i s  d i f f i c u l t  t o  a l t e r .  I n  ve ry  many a r e a s ,  dung i s  d r i e d  and used a s  f u e l ,  a s  

i n  Egypt and Sudan. 

Accumulation i n s i d e  t h e  house of animal  dung, w i t h  i t s  f o u l  and i r r i t a n t  

odour,  t o g e t h e r  w i th  t h e  o t h e r  i n s a n i t a r y  c o n d i t i o n s  p r e v i o u s l y  d e s c r i b e d ,  t ends  

t o  cause  s i c k n e s s  and f o s t e r  decreased  p h y s i c a l  and men ta l  v igou r  - a l l  t h e s e  

f a c t o r s  r e s u l t  i n  poor land-y ie ld  and p e r p e t u a t e  pove r ty .  

R i v e r s ,  c a n a l s  and o t h e r  water  channels  may be used a s  d i s p o s a l  f a c i l i t i e s .  

The r i s k  of c o n t r a c t i n g  d i s e a s e ,  through l a c k  of p roper  f a c i l i t i e s  f o r  ba th ing  

and washing, o r  through t h e  t r ansmis s ion  of agen t s  of i n f e c t i o n  on washed 

u t e n s i l s ,  i s  eve r -p re sen t  i n  most r u r a l  a r e a s ,  a l t hough  i t  has d i s appea red  i n  

some modern v i l l a g e s  and new housing schemes i n  I r a q  and Jo rdan .  

11-6. N u t r i t i o n  

Under -nut r i t ion  i s  observed i n  over-populated r u r a l  a r e a s  where t h e  land 

a r e a  t o  population r a t i o  i s  low and t h e  u n l t  y i e l d  of t h e  l and  i s  i n s u f f i c i e n t .  

Bad n u t r i t i o n a l  h a b i t s ,  such a s  ( i )  l a ck  of consumption of enough mi lk ,  eggs 

o r  p o u l t r y ,  i t  being p r e f e r r e d  t o  s e l l  such food i n  exchange f o r  cash  needed f o r  

o t h e r  purchases ,  and ( i i )  a lmost  complete dependence on c e r e a l s  and/or  f a r i n a c e o u s  

r o o t s ,  have l e d  t o  m a l n u t r i t i o n  and concomitant r e t a r d e d  growth of children, low 

s tandard  of h e a l t h  and low l e v e l  of r e s i s t a n c e  t o  i n f e c t i o u s  d i s e a s e s ,  a s  w e l l  

a s  t o  d e f i c i e n c y  d l s e a s e s  r e l a t e d  t o  low i n t a k e  of proteins, v i t amins  and minerals. 

I n  Sudan, c a se s  of endemic g o i t r e  were encountered In populations d r i n k i n g  

we l l -va t e r  d e f i c i e n t  i n  i o d i n e .  Th l s  problem was so lved  by g l v l n g  i o d i n e  t a b l e t s  

t o  people i n  t h e  a r e a .  I t  was no ted  t h a t  people  d r i n k i n g  r l v e r  water  d l d  no t  

s u f f e r  from t h i s  problem. 

I n  gene ra l  ~t must be borne i n  mind t h a t  t h e  c a l o r l c  requirements of an 

a g r i c u l t u r a l  worker a r e  particularly high  ( r a r e l y  l e s s  than  3800 c a l o r l e s / d a y )  

due t o  h igh  metabolic e s p e n d i t u r e  In v a r i o u s  a g r i c u l t u r a l  a c t i v i t i e s .  
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11-7. Educat ion  

I n  r u r a l  a r e a s  educa t i on  i s  o f t e n  poor and i nadequa t e ;  t e ach ing  f a c i l i t i e s  

may b e  s c a r c e  o r  rud imentary .  The r u r a l  c h i l d  l e a r n s  on ly  t h e  meagre fundamentals  

of hygiene.  He has  a  h i g h e r  absence r a t e  and l eaves  s choo l  e a r l i e r  t han  h i s  

urban c o u n t e r p a r t .  

However, i n  I r a q ,  t h e  i n t r o d u c t i o n  of a  compulsory educa t i on  system h a s  

l ed  t o  h igh  l e v e l s  of l i t e r a c y .  I n  t h e  r u r a l  a r e a s ,  i l l i t e r a c y  i s  now p r a c t i c a l l y  

n i l  f o r  a l l  people  below 45 y e a r s  of age .  I n  Democratic Yemen, t h e r e  ha s  been a  

r e d u c t i o n  of about  40% i n  i l l i t e r a c y  i n  r u r a l  a r e a s  s i n c e  t h e  i n t r o d u c t i o n  of 

l i t e r a c y  campaigns. I n  some c o u n t r i e s ,  e . g .  Egypt,  t h e  u t i l i z a t i o n  of c h i l d r e n  

i n  s e a s o n a l  a g r i c u l t u r a l  j obs  is  among t h e  many f a c t o r s  w i t h  adve r se  consequences 

on r u r a l  educa t i on .  I n  Sudan, i l l i t e r a c y  i s  s t i l l  above 80% among a g r i c u l t u r a l  

workers .  

11-8. T r a n s p o r t a t i o n  and communication 

Country roads  a r e  a p t  t o  r e c e i v e  l i t t l e  a t t e n t i o n  and t e l ephone  s e r v i c e s  

a r e  o f t e n  l a ck ing .  These d e f i c i e n c i e s  a f f e c t  t h e  marke t ing  of c rops  and p roduc t s  

of a g r i c u l t u r a l  i n d u s t r i e s ,  t h u s  p u t t i n g  t h e  a g r i c u l t u r a l  worker a t  an economic 

d i s advan t age .  Also ,  t h i s  l a c k  of f a c i l i t i e s  a f f e c t s  t h e  a b i l i t y  of t h e  r u r a l  

fami ly  t o  seek  h e l p  i n  medica l  o r  o t h e r  emergencies .  Neve r the l e s s ,  I n  modern 

v i l l a g e s  w i t h  new housing schemes such a s  i n  I r a q  and Jo rdan ,  t h e s e  f a c i l i t i e s  

a r e  adequate .  I n  Egypt and Sudan, communication In  t h e  ve ry  remote a r e a s  i s  

s t i l l  a problem and p r i m i t i v e  means of t r a n s p o r t a t i o n ,  f o r  example, an ima l s ,  

a r e  used.  

11-9. Clo th ing  

Clothing wi th  l i t t l e  p r o t e c t i v e  v a l u e  i s  o f t e n  used and sometimes even 

work i s  done wi thout  any p r o t e c t i v e  c l o t h i n g .  Pe r sona l  p r o t e c t i v e  equipment 

quch as  b o o t s ,  g loves ,  masks, o v e r a l l s ,  e t c . ,  a r e  needed i n  some a g r i c u l t u r a l  

occupa t ions  t o  p r o t e c t  a g a i n s t  c e r t a i n  r i s k s ,  but u n f o r t u n a t e l y  they a r e  no t  

used because of unfavourable  c l i m a t i c  c o n d i t i o n s  and deep-rooted working h a b ~ t s .  
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I11 CHARACTERISTICS OF AGRICULTURAL WORK 

S e v e r a l  d e f i n i t i o n s  of " a g r i c u l t u r e "  and " the  a g r i c u l t u r a l  worker" have 

been proposed,  y e t  none h a s  been u n i v e r s a l l y  accepted .  A J o i n t  ILO/WHO Committee 

on Occupat ional  Hea l th  agreed  f o r  t h e  purpose of t h e  working Committee t h a t :  

"Agr i cu l t u r e  means a l l  forms of a c t i v i t i e s  connected w i t h  growing, 
h a r v e s t i n g  and primary p roces s ing  of a l l  types  of c r o p s ,  w i th  t h e  
b r eed ing ,  r a i s i n g  and c a r i n g  f o r  an ima l s ,  and w i t h  t end ing  gardens 
and n u r s e r i e s . "  

" A g r i c u l t u r a l  worker means any pe r son  engaged, e i t h e r  permanently o r  
t empora r i l y ,  i r r e s p e c t i v e  of l e g a l  S t a t u s ,  i n  a c t i v i t i e s  r e l a t e d  t o  
a g r i c u l t u r e  a s  de f ined  above. " 

P a r t i c i p a n t s  i n  t h i s  Seminar ag reed ,  f o r  t h e  purpose  of t h e l r  work, t o  

adopt t h e  above d e f i n i t i o n s .  

111-1. The type  of vork  

The most s t r i k i n g  f e a t u r e  of work i n  a g r i c u l t u r e  i s  i r r e g u l a r i t y  of working 

hours .  The r e g u l a r  working day of labour  i n  i n d u s t r y  i s  no t  s u i t a b l e  f o r  

a g r i c u l t u r e .  Harves t ing  t h e  c rop  In due t ime may n e c e s s i t a t e  extended work 

from s u n r i s e  t o  s u n s e t .  ? lechaniza t ion ,  which could h e l p  i n  a r r a n g i n g  a  r e g u l a r  

working day ,  has  o f t e n  r e s u l t e d  i n  extended working hours .  

Temporary employment i s  ano the r  f e a t u r e  of work i n  a g r i c u l t u r e .  Th i s  i s  

n e c e s s i t a t e d  by t h e  n a t u r e  of t he  work i t s e l f .  Seasona l  a c t i v i t i e s  connected 

wi th  p loughing ,  h a r v e s t i n g  o r  pe s t  c o n t r o l  a r e  among t h e  causes  of e x t r a  manpower 

needed. 

F u r t h e r ,  workers i n  a g r i c u l t u r e  i n  some c o u n t r i e s  do not  constitute an 

organized labour  f o r c e .  The re fo re ,  f a l l i n g  s i c k  would be catastrophic f o r  

t he  a g r i c u l t u r a l  worker ,  becauqe lie i s  n o t  e n t i t l e d  t o  have pa ld  s l c k  l e ave  

nor  ha s  he t he  r i g h t  t o  an unemplo>ment pension o r  a  disability compensation. 

111-2. P l ace  of vork 

Unlike t he  well-defined and c a s ~  l y  c o n t r o l l e d  workplace i n  industry, the  

workplace i n  a g r i c u l t u r e  i s  u s u a l l y  t h e  ambient environment. Ye teo ro log i ca l  

changes,  over  which man has  no c o n t r o l ,  range from extreme c c l d ,  L - ~ I I  c!i may 
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cause frostbite, to high temperatures resulting in heat stroke. Droughts and 

floods are also environmental dangers attending work In agriculture. 

Contaminated soil or water can be sources of many occupational diseases for 

workers in agriculture, particularly when protective measures are not applied. 

Also, the workplace in agriculture brings the worker in close contact with 

animals-with the markedly increased risk of zoonotic infection. 

The inorganic dusts which are prevalent in the work environment are causes 

of allergic diseases. Whereas it is possible to control dust in the workshop 

or factory, it may be near impossible to avoid exposure to dust in agriculture. 

As a result of the horizontal extension of the workplace in agriculture, 

we find workers living in remote areas, thus causing difficulty in reaching them 

as a target population with the consequent difficulty in delivering services to 

them. The nearest health facility may be many hilometres distant from the 

home of the agricultural worker. 

Living in villages or on small farms may not allow the farmer to avail 

himself of good sanitary facilities. Safe water may not be available and 

sewage disposal is usually primitive and defective. These are factors that 

add to the hazards of taking up agriculture as an occupation. 

111-3. The agricultural worker himself 

Increased industrialization and urbanization have reflected unfavourably on 

the rural community. Adult, competitive and active males usually seek employment 

of a more lucrative and attractive nature in the cities. In consequence, rural 

communities exhibit a mixture of the very young and the very old, together with 

physically or mentally disable persons. 

1, 2 .  ,\gricultural workers can be classified into four categories . 

(i) the sharecroppers rho work on land o ~ n c * d  by a person to whom they 

owe a part of their harvest. They live and work in a condition of 

semi-independence. 

'k'orkshop e n  Occupst ~onal Heal th Care in tlgriculture, IJHO, OCR/SO. 3, 1980. 

7 
-1LO Cncyclopaedia of Occupational Health and Ssfetv, 1'01. I ,  3rd edition, 1983 
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( i i )  The self-employed who e i t h e r  own t h e  farms where they  work o r  r e n t  them. 

( i i i )  The pa id  a g r i c u l t u r a l  l a b o u r e r s ,  working permanently on p l a n t a t i o n s ,  o r  

state-owned farms o r  i n  some s o r t  of coope ra t i ve  a g r i c u l t u r a l  e n t e r p r i s e .  

I n  Democratic Yemen, t h i s  c a t ego ry  i s  covered by s o c i a l  i n su rance .  

( i v )  A f o u r t h  ca t ego ry  of farm workers  i s  found i n  many c o u n t r i e s ,  namely 

t h e  mobile  temporary workers .  These make up a  sma l l  p a r t  of t h e  

a g r i c u l t u r a l  workforce of many c o u n t r i e s  and a r e  u s u a l l y  employed 

on farms having  h igh  s ea sona l  l abou r  demands. These workers  may be 

n a t i o n a l s  of t h e  count ry  i n  which they  a r e  employed o r  may be temporary 

immigrants s eek ing  employment t o  i n c r e a s e  t h e i r  f i n a n c i a l  wel l-being.  

I n  t h i s  Region, f e l l a h i n  from Egypt work i n  t h e  f i e l d s  of a  number of 

o t h e r  Arab c o u n t r i e s .  I t  i s  o f t e n  t h e  c a s e  t h a t  such workers  may be 

of poor h e a l t h ,  under-nourished and unaware of t h e  hazards  of t h e i r  

employment. This  i s  e s p e c i a l l y  t r u e  i f  t h e  workers a r e  f o r e i g n e r s  

and have l i m i t e d  o r  no understanding of t h e  language of t h e  l and  of 

t h e i r  employment. Such workers  w i l l  undoubtedly have no h e a l t h  

r e c o r d s  available t o  i n d i c a t e  t h e i r  s t a t e  of h e a l t h  and w i l l  probably 

complain l i t t l e  about problems a s s o c i a t e d  w i th  t h e i r  work f o r  f e a r  of 

l o s i n g  t h e i r  j obs .  It can be s a i d  t h a t  such workers (men, women 

and c h i l d r e n )  a r e  both consc ious ly  and unconsc ious ly  taken  advantage o f .  

Employers a r e  o f t e n  l e s s  i n t e r e s t e d  i n  t h e  h e a l t h  of mobile  temporary 

workers  than  i n  t h a t  of t h e i r  s t a b l e  workforce.  

Except f o r  workers  i n  state-owned farms and b i g  c o o p e r a t i v e s ,  a s  i n  Democratic 

Yemen and I r a q ,  t h e r e  is a  lack  of o rganized  labour .  As mentioned above, 

t h i s  s i t u a t i o n  d e p r i v e s  t h e  a g r i c u l t u r a l  worker of h i s  r i g h t  t o  have pald s i c k  

l e a v e ,  disability compensation o r  retirement o r  unemployn~ent pens ion .  

T h i s  t he r eby  adds g r e a t l y  t o  t h e  s t r e s s e s  t o  which workers i n  a g r i c u l t u r e  a r e  

s u b j e c t .  
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Table 1. Characteristics of Agricultural Work 
1 

ir'orkshop on Occupational Health Care in Agriculture, hJH0, OCHl80.3, 1980. 

L 

A 

A. Type of work 

1. Irregularity of working hours. 

2. Temporary employment. 

3. Generally unorganized manpower. 

B. Place of work 

4 .  Unpredictable changes of ambient environment. 

5. Contaminated soillwater. 

6. Dusty air. 

7 .  Too far away from health facilities. 

8. Sanitarily poor living places. 

C. The agricultural worker himself 

9. Younger ages due to deficiency in adult manpower. 

10. Females also engaged in farm work. 

11. Mostly self-employed. 
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I V  OCCUPATIONAL HAZARDS I N  AGRICULTURE 

The p r i n c i p a l  r i s k s  t o  t h e  h e a l t h  of a g r i c u l t u r a l  workers  stem from t h e  

fo l l owing  causes  : environment ,  kind of work, implements,  machines and human 

f a c t o r s .  

The development of mechaniza t ion  and automation and t h e  u se  of chemical  

p roducts  and b i o l o g i c a l  p r e p a r a t i o n s  d u r i n g  r e c e n t  y e a r s  have brought  e s s e n t i a l  

changes t o  a g r i c u l t u r a l  work. These changes have made p h y s i c a l  work l i g h t e r ,  

but  i nc r ea sed  t h e  r i s k  of a c c i d e n t s ,  poisoning, and a l l e r g i e s .  I n  deve loping  

c o u n t r i e s ,  t h e  c h a r a c t e r  of a g r i c u l t u r a l  work has  no t  undergone d r a s t i c  changes 

and i s  e s s e n t i a l l y  concerned w i th  t h e  p roduc t ion  of f o o d s t u f f s  and c e r t a i n  types  

of raw m a t e r i a l s  f o r  i n d u s t r y .  

L ike  i n d u s t r i a l  workers ,  a g r i c u l t u r a l  workers can be expected t o  s u f f e r  

p h y s i c a l ,  chemical ,  b i o l o g i c a l ,  mechanical  and p sychosoc i a l  hazards .  

I V - 1 .  P h v s i c a l  haza rds  

Extremes of c l i m a t i c  c o n d i t i o n s ,  such a s  tempera ture ,  humidi ty and s o l a r  

r a d i a t i o n ,  may impose a d d i t i o n a l  s t r e s s  upon the  worker .  I nc r ea sed  mechaniza- 

t i o n  adds man-made o r  a r t i f i c i a l  p h y s i c a l  haza rds ,  and s t r e s s  such a s  t h a t  caused 

by n o i s e  and v i b r a t i o n ,  t o  a g r i c u l t u r a l  workers .  Th i s  combination of n a t u r a l  

and man-made hazards  and s t r e s s  produces unlque and sometimes unexpected h e a l t h  

problems. 

IV-1.1. Natura l  p h y s i c a l  hazards  

IV-1.1.1. Heat and humidi tv 

The a g r i c u l t u r a l  worker d u r i n g  h i s  outdoor  hlork i s  exposed t o  h igh  tempera- 

t u r e s  and h igh  r e l a t i v e  humidi ty ,  p a r t i c u l a r l y  in  t he  hot  humid sumnler of Upper 

Egypt and some o t h e r  Arab and ? l e d i t e r r a n e m  c o u n t r i e s .  

Acc l ima t i za t i on  of hea t  i s  the  r e s u l t  of p roces se s  by which t h e  s u b j e c t  

adap t s  himself  t o  l i v i n g  and working i n  a  hot and perhaps  humid c l i m a t e .  

Acc l ima t i za t i on  i s  always r e l a t i v e  t o  s p e c i f i c  d ry  o r  humid atmosphere and t o  a  

s p e c i f i c  workload. Any Inc rea se  i n  t h l s  load o r  i n  t h e  thermal  burden may 
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r e s u l t  i n  h e a l t h  damage. An absence from work of one week may r e s u l t  i n  t h e  

worker l o s i n g  between one q u a r t e r  and two- th i rds  of h i s  a c c l i m a t i z a t i o n  and a  

three-week absence  from exposure ,  whether  i n  summer o r  w i n t e r ,  w i l l  mean v i r t u a l l y  

t o t a l  l o s s  of a c c l i m a t i z a t i o n  u n l e s s  he  i s  v e r y  a t h l e t i c  and i n  good p h y s i c a l  
1 c o n d i t i o n  . 

As h e a t  impinges upon man, h i s  f i r s t  r e sponse  i s  a  s e n s a t i o n  of d i s comfo r t .  

This  d i s comfo r t  i n c r e a s e s  a s  t he rmoregu la to ry  ad ju s tmen t s  a r e  made t o  c o u n t e r a c t  

thermal  s t r e s s e s  on t h e  body. I n e f f i c i e n c y  i n  t h e  performance of non-physical  

t a s k s ,  a n  i n c r e a s e d  p r o p e n s i t y  t o  minor a c c i d e n t s  and changes i n  t h e  emot iona l  

tone of t h e  workers  a r e  among t h e  r e a c t i o n s  encountered .  

Heat d i s o r d e r s :  caused by exposure t o  h igh  l e v e l s  of envi ronmenta l  h e a t  

comprise t h e  fo l l owing :  

( a )  Systemic d i s o r d e r s :  h e a t  s t r o k e  (hype rpy rex i a ) ,  h e a t  exhaus t i on  (water  

and /o r  s a l t  d e f i c i e n c y ) ,  h e a t  syncope,  h e a t  oedema, h e a t  cramps o r  

sweat ing  d e f i c i e n c y .  

(b)  Skin d i s o r d e r s :  p r i c k l y  h e a t  ( m i l i a r i a  r u b r a )  m i l i a r i a  profunda and 

cance r  of t h e  s k i n  ( b a s a l  c e l l  carcinoma o r  roden t  u l c e r ) .  

( c )  Psychoneuro t ic  d i s o r d e r s :  mild ch ron i c  ( t r o p i c a l )  h e a t  f a t i g u e  

and a c u t e  l o s s  of emotional  c o n t r o l .  

P r even t  ion 

S e l e c t i o n  of exposees and p r e p a r i n g  them t o  work i n  a  h o t  environment i s  

one of t h e  major measures of c o n t r o l l i n g  h e a t  s t r e s s  (acclimatization). Durlng 

and between b o u t s o f w o r k  t h e  worker can t ake  r e s t  under a  t r e e  o r  i n  a  shaded 

a r e a  and d r i n k  wa te r .  For heav i ly  s v e a t l n g  men s a l t  replacement  1 s  recommended. 

Th i s  can be achieved by t a k i n g  s a l t  t a b l e t s .  I n  some c o u n t r ~ e s ,  l i k e  Egypt ,  

t h e  type o f  food e . g . ,  p i c k l e s  o r  s a l t e d  cheese  provide  enough s a l t .  The workers 

can wear l oose  l i g h t  whl te  c l o t h e s  of l i n e n  o r  c o t t o n  t o  h e l p  c o u n t e r a c t  l o s s  of 

h e a t .  Treatment  of hea t  d i s o r d e r s  i s  mandatory. 

~ 

TLO,  Enc?clon3c.dicl of Occupat iona l  Hea l th  and S a f e t y ,  Vol. I ,  3rd e d l t l o n ,  1983. 
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IV-1.1.2. Cold 

  an's a b i l i t y  t o  work i n  t h e  co ld  i s  dependent on t h e  f u n c t i o n a l  i n t e g r i t y  

of b r a i n  and l imbs.  Cooling t h e  b r a i n  l e a d s  f i r s t  t o  confus ion  and then  t o  

i ncoord ina t ion .  Cooling t h e  limbs on t h e  o t h e r  hand r e s u l t s  i n  numbing and 

clumsiness,  making t h e  performance of i n t r i c a t e  t a s k s  d i f f i c u l t .  Those who 

work i n  extreme n a t u r a l  o r  a r t i f i c i a l  cold cond i t i ons  a r e  u s u a l l y  aware of o r  

t r a i n e d  t o  cons ide r  t h e  haza rds  and a s  a  r e s u l t  t ake  due p recau t ions .  However, 

t h e  m a j o r i t y  a t  r i s k  a r e  t h o s e  working i n  so-ca l led  tempera te  c l i m a t e s  when t h e  
0 

temperature f a l l s  below about  10 C ,  e s p e c i a l l y  i f  ~t i s  a l s o  wet.  

I n  some a r e a s  of I r a q  and Jordan ,  hypothermia ( l o s s  of body h e a t )  may occur 

i n  r e l a t i v e l y  cool  wet c l ima te s  even du r ing  p h y s i c a l  work. Onset i s  u s u a l l y  

i n s i d i o u s  w i th  b i z a r r e  u s u a l l y  non-cooperat ive behaviour fol lowed by g e n e r a l  

s lowing i n  a b i l i t y  t o  keep up t h e  work schedule  and l e t h a r g y .  Unconsciousness 

f i n a l l y  supervenes and d e a t h  occurs  very  suddenly from v e n t r i c u l a r  f i b r i l l a t i o n .  

The p r o t e c t i o n  of workers from t h e  unfavourable e f f e c t s  of co ld  depends on 

t h e  development of work regimens which w i l l  ( a )  provlde  adequate r e s t  from cold  

s o  t h a t  body thermoregula t ion  can func t ion  p rope r ly  ( i . e .  s h o r t  pe r iods  of r e s t  

(10-15 minutes)  every  two hours  of continuous work a r e  a d v i s a b l e  under c e r t a i n  

tempera ture  and work conditions); (b)  p r o t e c t  t he  i n d i v i d u a l  by use  of 

a p p r o p r i a t e  c l o t h i n g ;  and ( c )  l i m i t  t h e  exposure (hours  of work) du r ing  an 

extremely adverse  c l i m a t i c  pe r iod .  

The only  e f f e c t i v e  t rea tment  of hvpo themia  1s  t o  warm t h e  i n d i v i d u a l ;  

however, t h i s  should not  be done t o o  qu ick ly ,  a s  t h e r e  may be d e f i c i e n t  c l r c u l a -  

t i o n  because t oo  much blood i s  go in^ t o  t h e  s u r f a c e  of t h e  body. Af t e r  t he  

p a t i e n t  has  been warmed, i t  i s  e s s e n t i a l  t h a t  he r e s t  completely f o r  s e v e r a l  

davs s o  a s  t o  avoid a c u t e  hea r t  f a i l u r e  due t o  e f f o r t .  
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IV-1.1.3. S o l a r  r a y s  
* 

Burning u l t r a  v i o l e t  r a y s  have a  wavelength of between 2900 and 3200 A? 

S o l a r  erythema may c o n s i s t  on ly  of mild erythema,  b l i s t e r s  and b l e b s  o r  may 

be a s s o c i a t e d  w i t h  oedema, i n f  lannnat ion  and s eve re  c o n s t i t u t i o n a l  symptoms. 

The b u m  i s  u s u a l l y  fol lowed by i t c h i n g ,  t ann ing  and desquamation.  

Heat u r t i c a r i a  a f f l i c t s  persons  modera te ly  exposed t o  s u n l i g h t  w i t h  a  pe r sona l  

o r  f a m i l y  h i s t o r y  of a l l e r g y  on exposure  t o  p h o t o s e n s i t i z e r s .  P h o t o s e n s i t i z a t i o n  

w i th  b l i s t e r s  fo l lowed by p igmenta t ion  i s  caused by exposure t o  u l t r a - v i o l e t  

r a d i a t i o n s  of s k i n  p r e v i o u s l y  s e n s i t i z e d  by  exposure t o  subs t ances  such a s  

c o a l  t a r ,  a s p h a l t ,  p i t c h ,  l ime ,  e t c ,  Xeroderma pigmentosum i s  a  h e r e d i t a r y  

d i s e a s e  t h a t  f o l l o w s  pro longed  exposure t o  s u n l i g h t ;  t h e r e  i s  p igmen ta t i on ,  

a t r o p h i c  a r e a s ,  t e l a n g i e c t a s i s  and war ty  and mal ignant  growths occurring i n  t h e  

uncovered a r e a s .  R e r a t o s i s  and u l t i m a t e l y  s k i n  cance r  can be caused by t h e  

a c t i n i c  r a y s  of t h e  sun.  

Some s k i n  such a s  t h o s e  of Egypt ians  a r e  f a i r l y  immune t o  s o l a r  r a d i a t i o n s  

due t o  t h e  t y p e  of complexion. 
1 

Prevent  ion 

C lo th ing ,  pe r sona l  p r o t e c t i v e  equipment ,  work p r o h i b i t i o n  of pe r sons  w i th  

h i s t o r y  of a l l e r g y  o r  S e r o d e m a  pigmentosa and avoidance of p h o t o s e n s i t i z e r s  

a l l  p r o t e c t  a g a i n s t  t h e  hazardous e f f e c t s  of s o l a r  r a y s .  

TI'-1.2. 'fan-made ( a r t  i f  i c i a l )  p h y s i c a l  hazards  - 

A g r i c u l t u r a l  machinery i s  designed t o  t l l l  t he  s o l 1  and r ende r  i t  more 

s u i t a b l e  f o r  c rop  qrowth, t he  sowing of s eeds ,  t h e  application of agricultural 

c l ien ica l s  f o r  improved n l a n t  xrowth and c o n t r o l  of p e s t s  and d i s e a s e s ,  and t h e  

ha rves t  i n r  and q t o r i n g  of t h e  mature c rops .  There i s  an ex t remely  v l d e  v a r l e t y  

of a r r i c u l  t u r a  1 machines,  Ilut a l l  a r e  e s s e n t i a l  l y  a  comi,lnat lon of g e a r s ,  s h a f t s ,  

' 0 
1 Anzs t ron '  unit of mea\urement of u l t r a - v i o l e t  wavelength.  

Fchua r t z ,  L . .  Tu l l pan ,  L .  and Birnlngharn, ' I .  (1957) 
"Occupnt ions1  Di s e s s e s  of t he  Skin". 
3rd e d i t  i on ,  K~mnton .  London. 
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cha in s ,  b e l t s ,  shake r s ,  e t c . ,  assembled t o  perform a  c e r t a i n  t a s k .  The major  

groups of a g r i c u l t u r a l  machines a r e  t h o s e  designed f o r :  s o i l  t i l l a g e ,  p l a n t i n g ,  

c u l t i v a t i n g ,  f o r a g e ,  g r a in - ,  f i b r e - ,  vege t ab l e - ,  f r u i t -  and nu t -ha rves t i ng  

machines,  a g r i c u l t u r a l  chemical  a p p l i c a t o r s ,  t r a n s p o r t  and e l e v a t i n g  machlnes 

and s o r t i n g  and packaging machines. A l l  t h e s e  mechanical  d e v i c e s  have added 

n o i s e  and v i b r a t i o n  t o  t h e  l i s t  of occupa t iona l  p h y s i c a l  hazards  t o  which t h e  

a g r i c u l t u r a l  worker i s  exposed.  

IV-1.2.1. Noise 

High-frequency n o i s e  a t  hazardous l e v e l s  over  prolonged pe r iods  of exposure 

t o  machinery a r e  compatible  w i th  occupa t iona l  h e a r i n g  l o s s .  However, even more 

important  a r e  t h e  non-audi tory  e f f e c t s  of n o i s e ,  such a s  i n t e r f e r e n c e  w i th  speech 

communication caus ing  annoyance and d i s t r a c t i o n ,  r educ ing  ou tpu t  and e f f i c i e n c y  

and caus ing  f a t i g u e .  P h y s i o l o g i c a l  non-audi tory e f f e c t s  of n o i s e  i nc lude  d i s -  
1 tu rbed  s l e e p  rhythm and s t r e s s  r e a c t i o n  . Adverse e f f e c t s  on some ca rd iovascu l a r  

parameters  can  lead  t o  t a c h y c a r d i a ,  hvpe r t ens ion  and coronary  h e a r t  d i s e a s e  

i n  exposu re so f  long d u r a t i o n  t o  h igh  l e v e l s  of n o i s e  and t o x i c  subs t ances  such 

a s  carbon m ~ n o x i d e " ~ .  I n c r e a s e  of t he  r e l e a s e  of A.C.T.H. and r i s e  of t h e  

l e v e l  of c o r t i c o s t e r o i d s  i n  t he  b lood ,  w l th  consequent sys temlc  e f f e c t s .  can 

r e s u l t  from ch ron i c  exposure t o  n o i s e .  Also ,  changes may occur  i n  l i p i d ,  

g lucos ide  and u r i c  a c i d  p a t t e r n s  i n  t h e  blood.  Other  s t r e s s  and n o l s e - r e l a t e d  

d i s e a s e s ,  e . g .  d i a b e t e s  m e l l i t u s ,  p e p t i c  u l c e r a t i o n  and irritable colon  syndromes, 

a r e  expected t o  i n c r e a s e  i n  r u r a l  a r e a s .  

Prevent ion  

U o ~ s e  p r even t ion  and r educ t i on  measures of a j i r l c u l t u r a l  machinery should 

be allled a t :  

o u e f  I . .  (1981) .  "Study of E x t r a  Aud1:ory E f f e c t s  on S o l s e t '  
' 1 . 5~ .  T h e s l s ,  Ca i ro  University. 

A f i f i .  E . I . F .  (1983) "Stud) of tile E f f e c t s  of Yoise on rome Card iovascular  
System Parameters  among T e x t i l e  l iorkers" .  Y . S c .  T h e s l s ,  Ca l ro  University. 

ILO, Encyclopaedia of O c c u p a t ~ o n n l  Hea l th  and S a f e t y ,  Ool. 11, 3rd e d i t r o n ,  
1983. 
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( a )  c o n t r o l l i n g  sou rce s  of n o i s e  by t e c h n i c a l  and e n g i n e e r i n g  methods,  

good maintenance of  a g r i c u l t u r a l  machinery,  and r e s t  p e r i o d s  t o  

d imin i sh  t h e  d u r a t i o n  of exposure  t o  n o i s e ;  

(b )  p r ec lud ing  t h e  p ropaga t ion ,  a m p l i f i c a t i o n  and r e v e r b e r a t i o n  of 

n o i s e  by dumping and s e p a r a t e  i s o l a t i o n  of no ise-producing  machines 

( N . B .  This  i t em  i s  on ly  v a l i d  i n  i n d u s t r i a l  f a c t o r i e s ) .  

( c )  Hear ing  p r o t e c t i o n  and l i m i t a t i o n  of n o i s e  exposure  by wear ing  a p p r o p r i a t e  

h e a r i n g  p r o t e c t o r s  and l i m i t a t i o n  of t h e  l e n g t h  of exposure t o  n o i s e .  

IV-1.2.2. V i b r a t i o n  

V i b r a t i o n  may a f f e c t  comfor t ,  r e d u c i  work ou tpu t  and cause d i s o r d e r s  of 

p h y s i o l o g i c a l  f u n c t i o n s  i n  man g i v i n g  r i s e  t o  t h e  development of d i s e a s e .  

V i b r a t i o n  may be g e n e r a l  o r  whole-body v i b r a t i o n  which a c t s  on t h e  body of 

s i t t i n g  o r  s t a n d i n g  pe r sons  th rough suppor t i ng  s u r f a c e s ,  and /o r  l o c a l  v i b r a t i o n  

1:hich i s  mainly t r a n s m i t t e d  t o  t h e  hands and arms. Exposure t o  whole-body 

v i b r a t i o n  of c e r t a i n  f requency  r anges  (4-8 and 8-12 Hz) i s  a s s o c i a t e d  w i t h  

resonance phenomena ( i n c r e a s e  i n  o s c i l l a t i o n  ampl i tude  of t h e  anatomic organ  

and system s t r u c t u r e s ) ;  v i b r a t i o n s  of t h e s e  f r e q u e n c i e s  t h e r e f o r e  have t h e  most 

adverse  e f f e c t s .  Wliole-body v i b r a t l o n  a f f e c t s ,  i n  p a r t i c u l a r ,  t h e  c e n t r a l  
1 nervous system . The s t r e s s  produced by t h i s  v i b r a t i o n  exposure g i v e s  r i s e  t o  

d i s t u r b a n c e s  of t h e  neuro-humeral r e g u l a t i o n s  and me tabo l i c  p r o c e s s e s ,  t o  

dysfunctions of v a r i o u s  o rgans  and sys tems ,  and t o  i nc r ea sed  energy l o s s e s  of 

t h e  organism. Exposure t o  h igh  l e v e l s  of whole-body v i b r a t i o n  may r e s u l t  I n  

d a m a ~ e  t o  i n t e r n a l  o rgans .  L o n ~ - t e r m  v i b r a t l o n  exposure i s  a s s o c i a t e d  w l th  

v a r i o u s  t y p e s  of h i s t o l o g i c a l ,  h i s t ochemica l  and biochemical  a l t e r a t i o n ,  l e ad ing  

t o  d y s t r o p h i c  changes. Fur thermore ,  v l b r a t i o n  a l s o  a f f e c t s  t h e  sensory  sustems,  

impai rs  t h e  visual a c u l t u ,  narrows t h e  f i e l d  of v l s i o n ,  dlminisheq t h e  l i g h t  

s e n q l t i v i t y  of t h e  eye and d i s t u r b s  t h e  vestibular function. 

prolonqed exposure t o  v i b r a t  Ion,  e \ p e c l a l  l y  in combination wi th  o t h e r  

harmful f a c t o r s  sucti a s  c o l d ,  n o i s e  and s t a t i c  l oads ,  may lead  t o  t he  development 

of v i b r a t i o n  d i ~ e a s e  [,-hick i s  .,lastly due t o  l o c a l  v l b r a t i o n  and 1s characterized -- 

1 
TLO. Ync.-clonaedia of Occupat iona l  Hea l th  and S a f e t y ,  1'01. XI, 3rd e d i t l o n ,  
1983. 
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by a vascular syndrome accompanied by spells of "white finger", resembling 

Raynaud's phenomenon, and also by impaired sensitivity to vibration, pain 

and temperature, by radiological changes in the wrist and hand bones in the 

form of bone cysts, osteosclerosis, osteolysis, osteoathropatic and even 
1 pathological fractures . If the disease has been caused by whole-body 

vibration, it is characterized by considerable changes of the central nervous 

system associated with general angiodystonia and polyneuritic syndrome, more 

pronounced in the lower extremities. 

Prevent ion 

This includes technical, organizational, hygienic, prophylactic and 

therapeutic measures such as automation, remote control, lowering the vibration 

parameters of the vibrating sources, damping the vibrations, worklrest schedules, 

maintaining tools and machines in good technical condition, setting up of maximum 

permissible vibration parameters, and pre-employment and perlodic medical 

examinat ions. 

IV-2. Chemical hazards 

Although the legislation relating to poisons in most countries of our Region 

is almost adequate, agricultural chemicals, many of which are highly toxic, 

are not always fully covered. Agrrcultural workers, in large numbers, Inevitably 

come into contact with these chemicals and, in view of their toxicity, it is 

desirable, if not essential, that their marketing and use be properly controlled. 

Regulations regarding poisoning may allow the importation or manufacture of 

materials for agricultural purposes, irrespective of their toxicity, with disastrous 

results. 

Chemical hazards in modern agriculture which may pose a threat to human 

health comprise: 

1. pesticides; 

2. fertilizers; 

3. animal feed additives; 

1 Abu El-Ata, C.A. (1984). "Evaluation of Vibration Diseases among Workers 
Exposed to Pibratins Tools in Egyptian Industries". ?i.Sc. Thesis, 
Cairo University. 
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4 .  d i s i n f e c t a n t s  and d e t e r g e n t s ;  

5. o t h e r  chemical  haza rds  such a s  carbon monoxide, o i l  and s o l v e n t s ,  

ox ides  of n i t r o g e n ,  annnonia and hydrogen s u l p h i d e .  

IV-2.1. P e s t i c i d e s  

To c o u n t e r a c t  p l a n t  p e s t s  t h a t  would o the rwi se  reduce  y i e l d s  from a g r i c u l -  

t u r a l  e f f o r t ,  chemical  manufac tu re r s  s p e c i a l i z e d  I n  p e s t i c i d e  product ion  have 

been s y n t h e s i z i n g  new subs t ances  of g r e a t  chemical  complexi ty and b i o l o g i c a l  

potency.  So g r e a t  h a s  been t h e  e f f e c t  of t h l s  a c t i v i t y  t h a t  t h e  economic we l l -  

be ing  of many a g r i c u l t u r a l  c o u n t r i e s  now depends on t h e  h i g h e r  y i e l d s  ob t a ined  

by t h e  u se  of t h e s e  p e s t i c i d e s .  

P e s t i c i d e s  con t inue  t o  p l a y  an impor tan t  g l o b a l  r o l e  i n  t h e  c o n t r o l  of 

vec tor -borne  d i s e a s e s .  I n  t h e  r e c e n t  p a s t ,  a  number of d l s e a s e  c o n t r o l  

programmes have tended t o  be based s o l e l y  on p e s t l c i d e s .  This  s t a t e  of a f f a i r s  

may be expec ted  t o  con t inue  f o r  many y e a r s  t o  come. However, a  g r adua l  s h i f t  

i n  approach i s  a l r e a d y  e v i d e n t ,  p r i m a r i l y  a s  a  consequence of human, soc lo-  

economic, b i o l o g r c a l ,  p o l i t r c a l  and envi ronmenta l  f a c t o r s  and of a  g r a d u a l  move 

i n  d i s e a s e  c o n t r o l  programmes away from a  v e r t i c a l  a d m l n l s t r a t l o n  and towards 

t h e i r  i n c l u s i o n  I n  pr imary h e a l t h  c a r e  (PHC)  programmes. The wide a p p l l c a t l o n  

of chemical  c o n t r o l  a g e n t s  ha s  led t o  t h e  development of new types  of formulations 

f o r  u se  i n  p u b l l c  h e a l t h ;  t h e s e  i nc lude  s low-re lease  f o r m u l a t i o n s ,  f lowable  

c o n c e n t r a t e s ,  monomolecular s u r f a c e  a c t i v e  compounds, e  t c .  

During t h e  p a s t  decade t h e  t h r e e  major c l a s s e s  of p e s t l c l d e s  - organo- 

c h l o r i n e s ,  organo-phosphorus compounds and carbarnates - have cont inued  t o  be t h e  

marn compounds used f o r  t h e  c o n t r o l  of a r t h ropods .  Owlng t o  t h e  p r o h i b r t l v e l y  

h igh  c o s t s  of development ,  few new p roduc t s  de5igned s p e c ~ f i c a l l y  f o r  p u b l l c  

h e a l t h  u se  have been ~ r o d u c e d  bv t h e  chemical i n d u s t r y .  Developments rnc lude  

t h e  use of s y n t h e t i c  p y r e t h r o i d  p e s t l c i d e s  on an increasing s c a l e .  However. 

t h e r e  ha s  s o  f a r  been only  l i m i t e d  use  of ~ n s e c t  growth r e g u l a t o r s ,  such a s  t h e  

juvenile hormone ana lozue ,  Yetlioprene, and t h e  moul t ing  ~ n h l b i  t o r ,  Dlf lubenzuron.  

I n  a d d i t i o n ,  t h e r e  has been a  g r adua l  s h l f t  t o  t h e  more economical use  of 

p e s t i c i d e s ;  t h l s  had l ed  t o  m o d i f i c a t r o n s  In methods of a p p l i c a t i o n  and i n  

f o m u l a t l o n  i n  o r d e r  t o  ach ieve  ta rge t -dosage  e f f i c i e n c y .  
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P e s t i c i d e s  i n c l u d e  i n s e c t i c i d e s ,  f u n g i c i d e s ,  h e r b i c i d e s ,  r o d e n t i c i d e s ,  

m o l l u s c i c i d e s ,  p i s c i c i d e s ,  a l g a i c i d e s ,  b a c t e r i c i d e s ,  a v i c i d e s ,  g e r m i c i d e s ,  

m i t i c i d e s ,  and n e m a t o c i d e s ,  a c c o r d i n g  t o  t h e  t a r g e t  d e t e r m i n a l  o rgan i sm t o  

be k i l l e d .  

Genera l  -- p r i n c i p l e s  

The u s e  of  some t y p e s  of p e s t i c i d e s  c a u s e s  much emot ive  r e s p o n s e  i n  t h e  

g e n e r a l  p u b l i c .  There  i s  no doub t  t h a t  s i d e  e f f e c t s  can  i n f l u e n c e  t h e  eco logy  

of a  r e g i o n  where p e s t i c i d e s  a r e  a p p l i e d .  The f o l l o w i n g  p o i n t s  s h o u l d  be  t a k e n  

i n t o  a c c o u n t :  t h e  t o x i c i t y  o f  t h e  c h e m i c a l ,  t h e  method of u s e ,  t h e  r o u t e  of 

a b s o r p t i o n ,  t h e  v e h i c l e  i n  which t h e  chemica l  i s  a p p l i e d  and t h e  f o r m u l a t i o n  

used .  

C l a s s  i f  i c a t  i o n  

P e s t i c i d e s  a r e  c l a s s i f i e d  i n t o  i n o r g a n i c  compounds, of  l e a d  a r s e n i c  c o p p e r ,  

f l u o r i n e ,  phosphorus ,  t h a l l i u m ,  c y a n i d e ,  s u l p h u r ,  s e l e n i u m ,  e t c . ,  and o r g a n i c  

compounds, e i t h e r  of p l a n t  o r i g i n ,  such a s  n i c o t i n e  s t r y c h n i n e  and p y r e t h r l n ,  

o r  of an imal  o r i g i n  s u c h  a s  o r g a n o c h l o r l n e s ,  organophosphorus  compounds, 

ca rbamates ,  n i t r o p h e n o l s ,  o r g a n i c  s u l p h u r  d e r l v a t l v e s  ( a r m i t e ) ,  o r g a n l c  t h l o -  

c y a n a t e  ( l e t h a n e )  p e t r o l e u m  p r o d u c t s  ( f u e l  o i l ,  k e r o s e n e  r e p e l l a n t s  ( p h t h a l a t e s  

and i n d o l o n e s )  d  i p y r i d y l s  (Faraqua t )  and coumarins  ( W a r f a r i n ,  Coumaf u r y l  and 

Bromadio lene) .  

A c l a s s i f i c a t i o n  of p e s t i c i d e s  t h a t  would d i s t i n g u i s h  between t h e  more 

and l e s s  hazardous  forms of each pesticide h a s  been deve loped  by \THO. This  

c l a s s i f i c a t i o n  of p e s t i c i d e  by h a z a r d  was adop ted  by t h e  Twenty-elghth World 

H e a l t h  I\ssembly v h l c h  recommended ~ t s  u s e  by ?lember S t a t e s ,  l n t e r n a t l o n a l  a g e n c i e s .  

and r e c l o n a l  b o d i e s .  

The hazard  p a r t ~ c u l a r l y  r e f e r r e d  t o  i n  t h l s  Recommendation 1s t h e  a c u t e  

r l s k  t o  h e a l t h  ( t h a t  i s .  t h e  r i s k  of s i n g l e  o r  r u l t i p l e  exposurec  over  a  

r e l a t i v e l y  s h o r t  p e r i o d  of t i m e )  t h a t  mlght  be e n c o u n t e r e d  a c c i d e n t l y  by any 

p e r s o n  h a n d l i n g  t h e  p r o d u c t  i n  accordance  w i t h  t h e  d l r e c t l o n s  f o r  h a n d l i n g  g i v e n  

by t h e  m a n u f a c t u r e r  o r  i n  accordance  w r t h  t h e  r u l e s  l a l d  down f o r  s t o r a g e  and 

t r a n s p o r t a t l o n  b y  competent  international b o d l e s .  
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Bas is  of c l a s s i f i c a t i o n  

The c l a s s i f i c a t i o n  d i s t i n g u i s h e s  between t h e  more and t h e  l e s s  hazardous 

forms of each p e s t i c i d e  i n  t h a t  it i s  based on t h e  t o x i c i t y  of t h e  t e c h n i c a l  

compound and on i t s  fo rmula t ion .  I n  p a r t i c u l a r ,  a l lowance i s  made f o r  t h e  

l e s s e r  haza rds  from s o l i d s  a s  compared wi th  l i q u i d s .  

The c l a s s i f i c a t i o n  i s  based p r i m a r i l y  on acu te  o r a l  and dermal t o x i c l t y  

t o  t h e  r a t ,  s i n c e  t h e s e  de t e rmina t ions  a r e  s t anda rd  procedures  i n  t ox i co logy .  

-Where t h e  dermal LD50 v a l u e  of a  compound i s  such t h a t  it would p l a c e  it i n  a  

more r e s t r i c t i v e  c l a s s  than  t h e  o r a l  LD v a l u e  would indicate, t h e  compound 
50 

w i l l  always be c l a s s i f i e d  i n  t h e  more restrictive c l a s s .  P rov i s ion  i s  made 

f o r  t h e  c l a s s i f i c a t i o n  of a  p a r t i c u l a r  compound t o  be a d j u s t e d  i f .  f o r  any 

reason ,  t h e  a c t u a l  hazard  t o  man d i f f e r s  from t h a t  i n d i c a t e d  by LD50 a s se s s -  

ments a lone .  

The c r i t e r i a  f o r  c l a s s i f i c a t i o n  a r e  summarized i n  Table 1. 

Table 1. Recommended c r i t e r i a  f o r  c l a s s i f i c a t i o n  
1 

n 
The terms " s o l i d s "  and " l ~ q r l l d s "  r e f e r  t o  t h e  phys i ca l  s t a t e  of t h e  product  
or formu1.1tion belny c l a s s i f  l ed .  

C la s s  

T i  Evtremelv hazardous 

1 1  1 Hiyhlv hazardous 

I 1  Yoderately hazardous 

\ \ ? T H O  Chron ic l e ,  1 9 :  397-401 (1975) .  

LD50 f o r  t h e  r a t  (mg/kg/body-weight) 

Oral  

s o l  l d sa  
a  

Liqulds  

5  o r  l e s s  20 o r  l e s s  

5-50 20-200 

50-500 200-2000 

IT1 S l i c h t l y  hazardous / Over 500 Over 200 
I 

Dermal 

s o l l d s a  
a  

Liqulds  

10 o r  l e s s  40 o r  l e s s  

10-100 40-400 

100-1000 400-4000 

Over 100 Over 4000 
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Formulat ion 

P e s t i c i d e s  a r e  n o t  used i n  pu re  form. They a r e  prepared  f o r  a p p l i c a t i o n  

by d i l u t i o n  i n  o rgan i c  s o l v e n t s  and /o r  water  ( s o l u t i o n s  o r  emu l s ions ) ,  by 

adso rp t i on  t o  d u s t  p a r t i c l e s  o r  g r a n u l e s ,  o r  by mixing i n t o  b a i t s .  Formulat ions 

o f t e n  c o n t a i n  "ad juvants" ,  which a r e  subs tances  t h a t  enhance t h e  e f f e c t i v e n e s s  

of t h e  p e s t i c i d e  by improving d i s p e r s i o n ,  ex tending  p e r s i s t e n c e ,  c aus ing  t h e  

p e s t i c i d e  t o  adhere  t o  f o l i a g e ,  o r  enhancing t h e  p e n e t r a t i n g  power of t h e  a c t i v e  

i n g r e d i e n t .  

Formula t ion  is  a m a j o r  f a c t o r  i n  de tqrmining  t h e  hazard  of p e s t i c i d a l  

p r e p a r a t i o n s  t o  h a n d l e r s .  Aeroso ls  of s o l u t i o n s  and emulsions a r e  commonly 

used today.  I n h a l a t i o n  of spray  d r o p l e t s  may cause  poisoning. 

App l i ca t i on  

Techniques of a p p l i c a t i o n  a r e  a s  important  a s  fo rmu la t i on  i n  de te rmin ing  

t h e  hazard  of s p e c i f i c  human exposures  t o  p e s t i c i d e s .  Xany d i f f e r e n t  machines 

a r e  used t o  apply formula ted  p e s t i c i d e s .  These a r e  designed t o  spread  t h e  

p e s t i c i d e  uniformly ove r  t h e  c rop ,  f o l i a g e ,  o r  s o i l  a r e a  o r  t o  d i s p e r s e  l t  

evenly through the  ha rves t ed  produce t o  be p r o t e c t e d .  The l r  de s ign  and 

t he  technique of t h e i r  b se  should be such a s  t o  mlnimize a p p l i c a t o r s '  exposure.  

I n  t h e  case  of r o d e n t l c l d e s ,  t h e  s k i l f u l  p l a c l n g  of b a l t s  o f t e n  de te rmines  t he  

e f f e c t i v e n e s s  of t h e  c o n t r o l  programme a s  we l l  a s  t h e  s a f e t y  f o r  non- ta rge t  

s p e c i e s .  

The Scope of Adverse E f f e c t s  

Def i n i t  Ions 

T n x i c i t v  means t h e  ~ o t e n t i a l  of a  c e r t a l n  chemical f o r  c aus ing  adverse  

c f f e c t ( s )  when i n g e s t e d ,  i n j e c t e d ,  i nha l ed .  o r  a p p l l e d  t o  t he  s k i n .  Acute 

t o s i c i t y  i s  most o f t e n  e sp re s sed  a s  LDS0 v a l u e ,  i . e  t h e  dose (welght of 

t o x i c a n t  pe r  body weight  of nnlm'il) \,yhlch k i l l s  50: of t e s t  an lmals .  Values 

ma\ be detennlned f o r  o r a l .  dermal ,  o r  p a r e n t e r d l  r o u t e s  of a d m i n i s t r a t i o n .  



\J'Ho-EM/SOH/52 
\JHo-EM/SEM. OCC.HAZ. RAA/4 
page 22 

Adverse e f f e c t s  a r e  m a n i f e s t a t i o n s  of i l l n e s s  produced by t h e  a c t i o n s  

of t h e  absorbed f o r e i g n  subs t ance  th roughout  t h e  body, i . e . ,  "systemic" e f f e c t s .  

Acute (prompt o n s e t ,  s h o r t  d u r a t i o n )  e f f e c t s ,  p a r t i c u l a r l y  i r r i t a t i o n  and 

po i son ing ,  a r e  t h e  most common adve r se  e f f e c t s  of p e s t i c i d e s .  Much l e s s  

f r e q u e n t l y ,  some p e s t i c i d e s  may produce permanent i n j u r y .  Among t h e s e  ch ron i c  

e f f e c t s ,  damage t o  t h e  nervous  system and i n f e r t i l i t y  have been r e p o r t e d .  * 
Development of mal ignant  tumours h a s  a l s o  been r e p o r t e d  b y H a r d e l l  e t  a l . ,  1979. 

Some p e s t i c i d e s  a r e  c o r r o s i v e  a g e n t s .  A l i m i t e d  n u m b ~ r  of a c i d s  and 

o x i d a n t s  a r e  used i n  a g r i c u l t u r e ,  c h i e f l y  a s  h e r b i c i d e s .  T r i c h l o r a c e t i c  

ac id  and sodium c h l o r a t e  a r e  n o t a b l e  examples. S p e c i a l  p r o t e c t i v e  gea r  must 

be used t o  p r even t  c o r r o s i v e s  from coming i n t o  c o n t a c t  w i t h  t h e  s k i n  and mucous 

membranes, p a r t i c u l a r l y  t h e  eyes .  I n f  l a m a t i o n  and u l c e r a t i o n  may r e s u l t ,  

depending on t h e  potency and c o n c e n t r a t i o n  of t h e  c o r r o s i v e .  Cor ros ive  

subs t ances  of a l l  k i n d s  r e p r e s e n t  a  particular t h r e a t  t o  t h e  eyes .  I f  a  cor-  

r o s i v e  subs t ance  c o n t a c t s  t h e  eye ,  b l i n d n e s s  may r e s u l t  from c o r n e a l  s c a r r i n g .  

Due t o  ignorance  and l a c k  of h e a l t h  c a r e  many a c c i d e n t s  of i n t o x i c a t i o n  

mav occur  among t h e  spraymen and t h e  i n h a b i t a n t s  of a  sprayed a r e a .  For example, 

d e r m a t i t i s  of exposed p a r t s  of t h e  worker ( l imbs  and f a c e )  were r e p o r t e d  i n  

Cez i r a  and Khashm E l  C i rba  schemes, In Sudan. Also d e a t h s  from p e s t i c i d e  

t o x i c i t y  were r e p o r t e d .  A t r a c t o r  d r i v e r  d i e d  d u r l n g s p r a y  of E l d r i n  1 n C e z l r a  i n  

1963; and 13 s c h o o l c h i l d r e n d i e d  1 n T u n g a r e a f r o m  consumptlonof  d r e s s e d s e e d s  In  1971. 

I n  Sudan, a  survey of spraymen us ing  Dlmthaote In a g r i c u l t u r e  was 

conducted l n  1975 i n  t h e  a r e a  around E l  Khogalab, 32 km n o r t h  of Khartoum, t o  

a s s e s s  minlmi~m requi rements  f o r  workers '  protection i n  t r o p i c a l  a r e a s .  

They found no  c h o l l n e s t r a s e  depression and t h e  c a l c u l a t e d  dose r ece lved  by t h e  

tyorker b a s  tzl  t h i n  permissible l l m i t s .  In  Egypt ,  c a s e s  of accidents and d e a t h  

from i n t o x i c a t  Ion w i t h  p e s t i c ~ d e s  have been r epo r t ed  d u r l n g  t h e  l a s t  few y e a r s .  

Yon-occupational c a s e s  of l n t o x i c n t l o n s  v ~ t h  p e s t i c l d e 5  have a l s o  been r e p o r t e d ;  

however, t h e s e  r e p o r t s  ~ n d ~ c a t e d  t he  need f o r  f u r t h e r  ~ n v e s t l g a t i o n .  The out -  

break of i n t o x i c a t i o n  1 ~ 1 t h  nll\\.l mercurv fungicide In I r a q  in  1971 i s  an example 

~ * 
H a r d e l l ,  L. and Sandstriim. A .  Case c o n t r o l  s tudy:  s o f t  t ~ s s u r e  s a r conas  and 
exposure t n pl~eno:i\-acet i c  a c i d s  o r  ch lo rpheno l s .  
Br. J .  Cancer ,  39-711-717, 1979. 
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of such non-occupat ional  i n t o x i c a t i o n  wi th  p e s t i c i d e s .  The i n c l d e n t  occurred  

when l a r g e  q u a n t i t i e s  of wheat and b a r l e y  were imported t o  I r a q  f o r  p l a n t i n g  

purposes and d i s t r i b u t e d  t o  farmers f o r  t h e  purpose of i nc reased  y i e l d .  These 

g r a i n s  were t r e a t e d  wi th  a l k y l  mercury. Warning a g a i n s t  human consumption was 

w r i t t e n  on t h e  sacks i n  Spanish only .  I n  ignorance ,  some farmers  consumed the  

t r e a t e d  g r a i n  and l a t e r  f e l l  s i c k ,  w i t h  s i g n s  and symptoms of chronic  damage of 

t h e  nervous system ( see :  Country s t a t emen t s  - Egypt, I r a q ,  Sudan). 

I n  o t h e r  c o u n t r i e s  of t h e  Region, t h e r e  have been r epo r t ed  c a s e s  of i n tox ica -  

t i o n ,  bu t  t he se  have n o t  been v e r i f i e d ;  such ca ses  may a l s o  need t o  be 

i n v e s t i g a t e d .  

Toxic mechanisms 

I t  i s  no t  p o s s i b l e  t o  d e s c r i b e  t h e  toxicology of a l l  t h e  pesticides used 

today,  bu t  Table  2  p rov ides  b r i e f  synopses of t o x i c  mechanisms, m a n i f e s t a t i o n s ,  

and recommended management of some of t h e  most commonly used p e s t i c i d e s  t h a t  

have caused s e r i o u s  poisoning  i n  r e c e n t  y e a r s .  Some examples f o r  human h e a l t h  

e f f e c t s  of r e p r e s e n t a t i v e s  of fou r  groups of p e s t i c i d e s  a r e  g iven ,  u s ing  t h e  

informat ion  published i n  !JH0 Technical Report S e r l e s  No. 677, 1982. 
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Exposure mechanisms and medica l  t r e a tmen t  

Two b a s i c  occupa t iona l  h e a l t h  problems need t o  be d e a l t  w i t h  t o  e n s u r e  t h e  

s a f e  u s e  of p e s t i c i d e s  and t h e  p r o t e c t i o n  of t h e  u s e r .  F i r s t ,  t h e  u s e r  must be 

aware of  and know how t o  d e a l  w i th  t h e  p o t e n t i a l  haza rds  a s s o c i a t e d  w i t h  p e s t i c i d e  

use.  Second, t h e r e  must e x i s t  methodology t o  measure exposure s i t u a t i o n s ,  and 

i f  i n t o x i c a t i o n  of workers  h a s  r e s u l t e d ,  a l s o  t o  p rov ide  adequate  medica l  informa- 

t i o n  and t r ea tmen t  minimizing t h e  danger  t o  t h e  exposed i n d i v i d u a l .  

The problem of p e s t i c i d e s  i t s e l f  ha s  become i n c r e a s i n g l y  compl ica ted .  The 

f i r s t  g e n e r a t i o n  of p e s t i c i d e s  - h i g h l y  t o x i c  and persistent a g e n t s  - was r e p l a c e d  

by t h e  second gene ra t i on ,  some of which showed de layed  e f f e c t s .  Now t h e  q u e s t i o n  

i s  of t h e  t h i r d  g e n e r a t i o n  of p e s t i c i d e s .  These a r e  q u i t e  new organophosphorus 

s e l e c t i v e  compounds, hav ing  n o t  on ly  carboxyether  groups b u t  p e p t i d e  b inds  a s  w e l l .  

Subs tances  having  aminoacid r e s i d u e s  a r e  of p a r t i c u l a r  impor tance .  Waste p roduc t s  

of such organophosphorus compounds a r e  r e l a t e d  t o  n a t u r a l  b iogen i c  subs t ances  and 

w i l l  n o t  contamina te  t h e  environment .  S y n t h e t i c  p y r e t h r o i d s  may a l s o  be  r e l a t e d  

t o  p e s t i c i d e s  of t h e  t h i r d  g e n e r a t i o n .  E v i d e n t l y ,  r e t u r n i n g  of some t o x i c  

organophosphorus compounds may be expec ted  bu t  i n  g r anu l a t ed  form. It i s  

proposed t h a t  i n  such form they  w i l l  be l e s s  t o x i c  t o  t h e  h e a l t h  of man and t o  

t h e  environment than  many of l e s s  t o x i c  subs t ances  t h a t  a r e  more p e r s i s t e n t  and 

may cause  de layed  e f f e c t s .  I n  any c a s e  t h i s  f e a t u r e  no t  on ly  remalns b u t  w i l l  

become more pronounced. 

P e s t i c i d e s  u s u a l l y  e n t e r  t h e  body through one of t h r e e  r o u t e s :  

1.  I n h a l a t i o n  through t h e  l unqs ;  

3. i n g e s t i o n  through t h e  stomach and i n t e s t i n e s ;  

3 .  ab so rp t i on  th rough t h e  sk in  o r  conjunctiva. 

Tn occupa t iona l  exposure ,  t h e  f i r s t  and t h i r d  r o u t e s  a r e  cons idered  most 
1 

impclrtant . I n z e s t i o n  p l avs  a  major r o l e  In a c c i d e n t a l  o r  s u i c i d a l  i n t a k e .  

T rea tven t  and n reven t ion  of t o s i c  responses  w i l l  varv  from p e s t i c i d e  t o  p e s t i c i d e  

1 
Kundiev, l 'u. I ,  ( 1 9 7 5 ) .  "Absorption of pesticides throuqh t h e  skln".  
Yiev. Zdovov'c. 
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There  a r e  medica l  measures t o  apply immediately w i th  a c u t e  ca se s  of pesticide 

poisoning;  f o r  thorough acquain tance  w i th  such measures t h e  r e l e v a n t  medical  

l i t e r a t u r e  should  be consu l t ed .  However, e f f e c t i v e  methods f o r  s av ing  t h e  l i v e s  

of v i c t i m s  do  e x i s t  which can be taken  by workers  who must be i n s t r u c t e d  on t h e  

important  s t e p s  they  should t a k e  when a  c a s e  of a c u t e  po isoning  i s  suspec ted .  

They should be a b l e  t o  spo t  e a r l y  s i g n s  of po isoning  and administer f i r s t  a i d  

t r ea tmen t .  Moving a  p a t i e n t  we l l  away from any contaminated a r e a  and from t h e  

v i c i n i t y  of p e s t i c i d e s ,  q u i c k l y  removing any contaminated c l o t h i n g ,  c l e a n i n g  o r  

washing contaminated s k i n ,  a d m i n i s t r a t i o n  of f i r s t  a i d  and,  i f  neces sa ry ,  

a r t i f i c i a l  r e s p i r a t i o n  can prove t o  be l i f e - s a v i n g .  

Determina t ion  of t h e  p o t e n t i a l  f o r  exposure t o  p e s t i c i d e  po isoning  and t h e  

r e s u l t s  of workers '  i n t o x i c a t i o n s  i s  u s u a l l y  done by envi ronmenta l  and b i o l o g i c a l  

moni tor ing .  Environmental  moni tor ing  measures t h e  c o n c e n t r a t i o n  of a  p e s t i c i d e  

or  i t s  m e t a b o l i t e s  t o  which t h e  worker has  been exposed. Biological moni tor ing  

measures t h e  c o n c e n t r a t i o n  of t h e  p e s t i c i d e  o r  i t s  metabolites i n  u r i n e  and lo r  

blood,  o r  some of t h e  blochemical  e f f e c t s ,  e . g .  c h o l i n e s t e r a s e  a c t i v i t y  i n  

exposure t o  organophosphorus compounds o r  carbamates .  Some of t h e  procedures  

i n  t h e s e  two methods a r e  s imple  and can be used under f i e l d  c o n d i t i o n s  whi le  o t h e r  

techniques  r e q u i r e  s o p h i s t i c a t e d  l a b o r a t o r i e s .  

The procedures  used by any count ry  will obvious ly  depend upon t h e  a v a i l a b l e  

pe r sonne l ,  l a b o r a t o r y  equipment and s u r v e i l l a n c e  determined t o  be neces sa ry .  

I n  most i n s t a n c e s  i t  would be a  good p r a c t i c e  t o  s t a r t  w i th  t h e  s imp le s t  l a b o r a t o r y  

capable of handl ing  t h e  p e s t i c i d e s  i n  use  and pos s lb ly  even p r o h i b i t  t h e  use  of 

c e r t a i n  p e s t i c i d e s  u n t i l  l a b o r a t o r y  s k i l l s  and medical  r e sou rce s  a r e  a v a i l a b l e  

t o  ensu re  t h e i r  s a f e  u s e .  

Educat ion 

Workers l i k e l y  t o  have con t ac t  wi th  p e s t i c i d e s  must be thoroughly i n s t r u c t e d  

and unders tand  t h e  p o t e n t i a l  hazards  a s s o c i a t e d  w i th  t he  use  of pesticides. 

They need t o  know t h e  symptoms of p e s t i c i d e  intoxication and t o  know when, where 

and how t o  seek medical  a s s i s t a n c e  f o r  t r e a tmen t .  I n s t r u c t i o n  must be provided 

w h ~ c h  c l e a r l y  d e s c r i b e s  and demons t ra tes  t h e  use  of persona l  p r o t e c t i v e  equipment.  

Such equipment i s  o f t e n  neces sa ry  during t h e  application of c e r t a i n  p e s t i c i d e s ,  
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p a r t i c u l a r l y  when p e s t i c i d e s  a r e  used i n  an e n v i r o n m e n t a l  s t r u c t u r e  s u c h  a s  a  

g reenhouse .  Workers w e l l  e d u c a t e d  i n  p r e v e n t i v e  t e c h n i q u e s  c a n  min imize  t h e  

p o t e n t i a l  h a z a r d s  a s s o c i a t e d  w i t h  p e s t i c i d e  u s e .  

To min imize  t h e  d a n g e r s  of p e s t i c i d e s  i n  a g r i c u l t u r e ,  c e r t a i n  r u l e s  shou ld  

b e  o b s e r v e d :  

1. The c h o i c e  of t h e  p e s t i c i d e  s h o u l d  n o t  depend on e f f i c a c y  o n l y ,  bu t  

s h o u l d  depend on r e l a t i v e  s a f e t y  t o  man and  a n i m a l .  Exchange of i n f o r m a t i o n  

between t h e  m a n u f a c t u r e r  and t h e  consumer,  between a g r i c u l t u r a l  and h e a l t h  

a u t h o r i t i e s  and a l s o  between i n t e r n a t i o n a l  o r g a n i z a t i o n s  s u c h  a s  WHO, FA0 and 

m7EP a s  w e l l  as d i f f e r e n t  c o u n t r i e s ,  p l a y s ' a n  i m p o r t a n t  r o l e  i n  d e c i d i n g  on  t h e  

a p p r o p r i a t e  c h o i c e .  B e f o r e  i m p o r t i n g  any p e s t i c i d e  t h e  I m p o r t i n g  c o u n t r y  shou ld  

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

of  o r i g i n .  

2. P e s t i c i d e  s t o r a g e  must  be  s e p a r a t e  f rom t h a t  o f  t h e  food  c h a i n  of f a m i l i e s  

a n d / o r  l i v e s t o c k .  P e s t i c i d e s  s h o u l d  b e  s t o r e d  i n  a  s a f e  and s e p a r a t e  s t o r e  

i n a c c e s s i b l e  t o  c h i l d r e n  and a n i m a l s  o r  a d u l t s  u n a u t h o r i z e d  t o  work w i t h  them. 

3 S a n i t a t i o n  r u l e s  must be  s t r i c t l y  adhered  t o  i n  t h e  mlx ing  and h a n d l i n g  

of p e s t i c i d e s  t o  p r e v e n t  contamination of t h e  worker ,  t h e  a p p l i c a t i o n  equlpment  

and t h e  immediate  env i ronment  i n  which h e  and t h e  members of h i s  f a m i l y  work,  

l i v e  and p l a y .  S a f e t y  r u l e s  such  a s  t h e  prohibition of  e a t l n g ,  d r i n k l n g  o r  

smoking i n  a  work a r e a  s h o u l d  b e  s t r i c t l y  o b s e r v e d .  An a d e q u a t e  s u p p l y  of  c l e a n  

w a t e r  ( n o t  con tamina ted  w l t h  p e s t i c i d e s )  1s n e c e s s a r y  t o  immedia te ly  remove s p l l l s  

from t h e  body and equlpment  and t o  f u r t h e r  d i l u t e  t h o s e  whlch may have f a l l e n  

t o  t h e  pround.  !Gashing hands  b e f o r e  e a t i n g ,  d r l n k i n g  o r  smoking shou ld  be a  

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

4 .  The p r o p e r  t y p e ,  chape ,  s l z e  and l a b e l l i n g  of p e s t i c i d e  containers a l s o  

h e l p s  i n  s a f e  h a n d l i n g ,  s t o r  i n g  and t r a n s p o r t  of  t h e  p e s t i c i d e s .  L a b e l l i n g  sliould 

be i n  a l anguage  u n d e r s t a n d a b l e  t o  t h e  u s e r .  
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5 .  I n  mixing p e s t i c i d e s  c e r t a l n  p r e c a u t i o n s  must be  taken  t o  avoid s p i l l a g e  

o r  s p l a s h i n g .  Yanual mixing should be avoided a s  f a r  a s  p o s s i b l e  and t h e  o p e r a t o r  

should wear p r o t e c t i v e  c l o t h e s .  Such c l o t h e s  should be washed r e g u l a r l y  and 

s e p a r a t e l y  from any f ami ly  c l o t h i n g  t o  p r even t  c ross -contamina t ion .  Although 

p r o t e c t i v e  c l o t h i n g  p r e v e n t s  s k i n  c o n t a c t  w i t h  p e s t i c i d e .  i t  should no t  be 

assumed t h a t  it i s  e q u a l l y  e f f e c t i v e  a g a i n s t  i n h a l a t i o n  o r  a c c i d e n t a l  ingestion. 

6. Spray ing  should b e  done i n  such a  way a s  t o  p r o t e c t  t h e  o p e r a t o r s ,  

a s  f o r  example by sp ray ing  upwind o r  by u se  of p r o p e r l y  main ta ined  s p r a y e r s .  

7 .  Empty c o n t a i n e r s  of p e s t i c i d e s  should be d i sposed  of p r o p e r l y ;  e i t h e r  

r e tu rned  t o  t h e  s u p p l i e r  f o r  repacking  o r  b u r n t  and deeply  bu r i ed  under  s u p e r v i s i o n .  

Under no  c i rcumstances  should they be used f o r  any o t h e r  purpose.  Workers must 

be made t o  r e a l i z e  t h a t  any p e s t i c i d e  remaining i n  used o r  empty c o n t a i n e r s  i s  a  

s e r i o u s  hazard  t o  them, a s  w e l l  a s  t o  c h i l d r e n  and domes t ic  and w i ld  an ima l s .  

8.  The worker chosen t o  handle  p e s t i c i d e s  should be an a d u l t  male,  i n  

good h e a l t h  and w e l l  aware of t h e  haza rds  of t h e  chemicals  he  is handling. 

Some c o u n t r i e s  do no t  a l l ow  anyone except  t h o s e  who a r e  l i c ensed  t o  handle  

p e s t i c i d e s .  Pregnant  and b r e a s t f e e d i n g  women should be p r o h i b i t e d  from t h e  

a p p l i c a t i o n  of p e s t i c i d e s .  ?Iedical  supervision should i d e n t i f y ,  a t  pre-  

employment, examina t ions  any h e a l t h  s t a t e  lncompat lb le  w l th  exposure t o  p e s t r c l d e s ,  

and a t  p e r i o d i c  examina t ions  any s i g n s  o r  symptoms of e a r l y  h e a l t h  impairment.  

9 .  Vorking hours  i n  handl ing  p e s t i c i d e s  should be r e g u l a t e d .  

I V - 2 . 2 .  F e r t i l i z e r s  

F e r t l l l z e r s  a r e  subs t ances  in t roduced  i n t o  t h e  s o i l  In o rde r  t o  o b t a i n  

p l e n t i f u l  and s t a b l e  h a r v e s t  c rops .  According t o  t h e i r  o r i g i n  they  a r e  c l n s s l f l e d  

a s  n a t u r a l  f e r t i l i z e r s  (manures) and a r t i f ~ c l a l  fertilizers. Yanures a r e  mainly 

o rqan i c  subs t ances  such a s   dun^, fowl droppings ,  bone-meat, p e a t ,  compost, e t c .  

A r t i f i c i a l  f e r t i l i z e r s  a r e  mainlv produced i n  chemical  p l a n t s  by s v n t h e s i s  o r  

bv  p roces s ing  of  m l n e r a l s  occu r r i ng  i n  n a t u r e .  According t o  t h e i r  chemical 

composi t ion they can be o rgan i c  o r  i no rgan i c  (mine ra l )  and they may be sub- 

d ~ v i d e d  i n t o  n i t r onennus ,  phospha t i c ,  po tash  and t r a c e  element f e r t i l i z e r s  

accord ing  t o  t h e i r  main c o n s t i t u e n t s  ( n i t r o g e n ,  phosphorus,  po tass ium,  t r a c e  

e l emen t s ) .  
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Hea l th  e f f e c t s  

Dung c o l l e c t i o n  and removal a t  farms i s  a s s o c i a t e d  wi th  a  more o r  l e s s  

c l o s e  c o n t a c t  w i th  b i o l o g i c a l  m a t e r i a l .  Thus a g r i c u l t u r a l  workers a r e  exposed 

t o  t h e  r i s k  of c o n t r a c t i n g  d i s e a s e s  due t o  i n f e c t i o n s  and p a r a s i t i c  agen t s  

( c m o n  t o  man and an ima l ) .  As n a t u r a l  p u t r i f i c a t i o n  t a k e s  p l a c e  i n  dung heaps ,  

workers loading  dung t r u c k s  o r  c a r t s  and t a k i n g  them out  t o  t h e  f i e l d  may be 

exposed t o  gaseous decay p roduc t s  such ammonia, carbon d i o x i d e ,  carbon d i s u l p h i d e ,  

e t c .  These gases  c o n s t i t u t e  a  s e r i o u s  hazard when manure 1 s  kept  i n  c lo sed  

s t o r a g e  s t r u c t u r e  o r  i n  badly  a e r a t e d  premises .  \?hen fowl droppings a r e  c o l l e c t e d  

and removed, t h e r e  i s  a  danger  of c o n t r a c t i n g  p s i t t a c o s i s  due t o  c o n t a c t  w i th  

s i c k  fowls .  

Of t h e  harmful encountered  i n  work wi th  mine ra l  f e r t i l i z e r s ,  f l u o r i n e  and 

i t s  compounds a r e  e s p e c i a l l y  dangerous.  Workers exposed f o r  long p e r i o d s  t o  

f l u o r i n e  and i t s  compounds r e l e a s e d  i n t o  t h e  a i r  develop fluorosis. The harmful 

e f f e c t s  of phosphat ic  m a t e r i a l  a r e  a l s o  determined by t h e  f a c t  t h a t  they c o n t a i n  

102 o r  more of f r e e  s i l i c a ,  which may cause pneumoconiosis i n  workers  i n h a l i n g  

dus t - laden  a i r .  

The b i o l o g i c a l  e f f e c t s  of f e r t i l i z e r  d u s t  depend on i t s  composi t ion:  

s a l t s  of phosphor ic ,  n i t r i c  and o t h e r  a c i d s .  The d u s t  of c e r t a i n  h igh ly  

so lub le  f e r t i l i z e r s  (u rea )  i r r i t a t e s  t h e  mucous membranes of t h e  upper a l rways .  

Prevent  ion 

( a )  Yechanizat ion of o p e r a t i o n s  t o  l i m i t  workers '  c o n t a c t  wi th  animals  

and t h e i r  excrenent  . 
( b )  Hea l th  educa t ion  of a g r i c u l t u r a l  workers .  

( c )  Personal  hygiene.  

(d )  Pqe of p r o t e c t i v e  equipment, 1 . e .  protective c l o t h i n q ,  b o o t s ,  

g loves ,  ap rons ,  e t c .  

( e )  Adequate medical  < u r v e i l l n n c e  of workers .  
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IV-2.3. Animal f eed  additives 

S ide  by s i d e  w i t h  t h e  now we l l  e s t a b l i s h e d  p r a c t i c e  of promoting h e a l t h y  

p l a n t  l i f e  by t h e  use  of p e s t i c i d e s  and t r a c e  elements  In  f e r t i l i z e r s ,  a  some- 

what p a r a l l e l  development h a s  been t a k i n g  p l a c e  i n  animal  husbandry: t h i s  i s  

by u s ing  subs t ances  commonly added t o  animal feed  t o  exchange weight  g a i n  such 

as1: 

( a )  E s s e n t i a l  m ine ra l s :  p a r t i c u l a r l y  t h o s e  i n  which t h e  u n f o r t i f i e d  feed  

i s  d e f i c i e n t .  

(b)  A n t i b i o t i c s  and a n t i o a r a s i t i c s :  t o  suppress  organisms which compromise 

t h e  a v a i l a b i l i t y  of n u t r i e n t s  t o  t h e  anlmal .  ~ n t i b i o t i c  d rugs  such 

a s  aureomycin and p roca ine  penicillin a r e  be ing  used t o  check t h e  

i nc idence  and c o n t r o l  t h e  development of d i s e a s e s .  Furthermore,  

incorporation of sma l l  amounts of t h e s e  drugs  i n  animal fodde r  

i n c r e a s e s  growth r a t e  and efficiency of food convers ion .  

( c )  Hormones: used t o  d i r e c t  growth i n  a  d e s l r e d  manner, e . g .  a  p e l l e t  

of s y n t h e t i c  oe s t rogen  i n s e r t e d  under  t he  s k i n  of young cock a c t s  

temporarily a s  a  s u b s t i t u t e  f o r  c apon iza t i on  a s  t h e  c a s t r a t i o n  

operation is  sometimes dangerous t o  t h e  b l r d .  

Hea l th  e f f e c t s  

It i s  u n l i k e l y  t h a t  m ine ra l s  o r  hormones would be taken  up by exposed 

handlers  i n  s u f f i c i e n t  dosage t o  cause i n j u r y  o r  ~ l l n e s s .  I t  1 s  a l l e g e d ,  

however, t h a t  r e g u l a r  esposure  t o  t he  many a n t l b r o t l c s  g lven  a s  feed a d d l t l v e s  

modi f ies  t h e  s p e c t r a  of n a t u r a l  r e s p i r a t o r y  and e n t e r l c  f l o r a  of l r v e s t o c k  

workers to orSanlsms t h a t  a r e  resistant t o  a n t l b i o t l c  a c t l o n .  This h a s  t h e  

e f f e c t  of exposing them t o  pathogens n o t  r e a d l l y  c o n t r o l l e d  by antibiotics but 

t h e r e  h a s  been no c l e a r  demonstration t h a t  anrmal feed  hand le r s  a r e  a c t u a l l y  a t  

e x t r a o r d i n a r ?  r i s k  a s  a  r e s u l t  of t h i s  exposure.  

Dust from animal feed  1s i r r i t a t i n g ,  and perhaps sometimes s e n s l t r z l n g  to  

t he  r e s p i r a t o r y  t r a c t .  

-- 

I  T1.0, E n c v c l o ~ n e r l ~ a  of O c c u n a t ~ o n a l  i i e a l t h  and S a f e t y ,  Vol.  I ,  3rd e d l r l o n ,  1983. 



Preven t ion  

A i r  f i l t e r i n g  masks, i f  w e l l  f i t t e d ,  reduce i n h a l a t i o n  exposure t o  d u s t  

formed from f eed  and f eed  a d d i t i v e s .  Disposable  masks a r e  a v a i l a b l e  f o r  t h i s  

purpose ,  and they  p rov ide  r ea sonab l e  p r o t e c t i o n  t o  workers  who must hand le  t h e  

feed  r e g u l a r l y .  Pe r sons  who became a l l e r g l c  t o  t h e  d u s t  should be a s s igned  

t o  o t h e r  work. 

I V - 2 . 4 .  D i s i n f e c t a n t s  and d e t e r g e n t s  

S e v e r a l  t y p e s  of c l e a n i n g  and disinfectant chemica ls  a r e  used by d a i r l e s  

and food  p roces s ing  i n d u s t r i e s  t o  e n s u r e  s a n i t a r y  work s i t e s .  Examples a r e :  

- A l k a l i n e  s a l t s :  t r i-  and di-sodium phosphate  

- I n o r g a n i c  a c i d s :  phosphor ic  and h y d r o c h l o r i c  

- Organic a c i d s :  b u t y r o n i c  and c i t r i c  

- Chlo r ine - r e l ea s ing  i n o r g a n i c s  : sodium and ca lc ium h y p o c h l o r i t e  

- Chlo r ine - r e l ea s ing  o r g a n i c s :  l s o c y a n u r i c  a c i d  

- I o d l n e - r e l e a s i n g  o rgan i c s :  polyethoxy polypropoxy-ethanol  

i o d i n e  complex 

- Phenols :  0-phenylphenol 

- Qua te rna ry  ammonium compounds: a l k y l  dimethyl  benzyl  ammonlum chloride. 

Heal th  e f f e c t s  

There i s  ~ r n b a b l y  very  l i m i t e d  dermal absorption of t h e s e  h lgh ly  i o n i c  

compounds. A l l  a r e  l r r l t a t i n g  t o  t h e  s k i n ,  eyes  and mucous membranes and some 

induce s e n s i t i z a t i o n  In a  l i m l t e d  number of ~ n d i v l d u a l s .  The lodlne-releasing 

and Q u a t e r n a r y  ammonium compounds a r e  most o f t e n  implicated a s  s e n s l t l z e r s .  

I n g e s t i o n  i s  l i k e l y  t o  cause  s eve re  i l l n e s s ,  mainly from c o r r o s i v e  e f f e c t s  on 

t h e  ~ a 5 t r o l n t e s t i n a l  t r a c t  and i n j u r y  t o  t h e  l l v e r  and k idney .  

Prevent  ion 

P r o t c c t i v c  c , ? m e n t s ,   loves and f a c e  s h i e l d s  should be worn when u \ i n ~ ,  t h e s e  

compounds, t o  n in lmize  c o n t a c t .  Contaminated s k i n ,  eves  o r  mucous membranes 

should be f l u + h e d  f r e e  of c h t n i c a l ,  u s 1 n ~  c l e a n  wa te r ,  whenever accidental 

contamination o c c u r s .  There a r e  no s p e c l f l c  a n t i d o t e s  f o r  po lsonlng  and 

~ n j u r i e s  by t he se  ccmpounds. 
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IV-2.5 O t h e r  chemlca l  h a z a r d s  

IV-2.5.1 Carbon monoxlde 

Carbon monoxlde (CO) c a u s e s  many poisonings I n  t h e  technologically advanced 

s o c l e t l e s .  A h l g h  p e r c e n t a g e  1s f a t a l .  Exhaust  from i n t e r n a l  combust ion 

e n g l n e s  and fumes f rom s p a c e  h e a t i n g  equipment  a r e  t h e  commonest s o u r c e .  Main- 

t enance  of  machinery I n  a  c o n f i n e d  s p a c e ,  e .g .  house,  husbandry ,  o r  s t o v e  l g n i t i o n  

i n  a  c l o s e d  p l a c e  can l e a d  t o  lncornplete  combust lon of  ca rbonaceous  m a t e r l a l  and 

e v o l u t i o n  of  CO. 

H e a l t h  h a z a r d s  

H e a l t h  h a z a r d s  associated v l t h  ca rbon  monoxide l n c l u d e  headache,  dizziness, 

f a t l g u e  and mood changes  among workers ;  t h e s e  s h o u l d  a r o u s e  suspicion of  CO 

i n t o x l c a t l o n ,  whlch 1s due t o  lmpalrment  of oxygen t r a n s p o r t  t o  c r l t i c a l  t i s s u e s ,  

primarily t h e  b r a l n  and h e a r t  muscle .  Zieasurement o f  b lood carboxyhaemoglobin 

concentration c o n f l r m s  CO poisoning, and e n a b l e s  t h e  attending p h y s i c i a n  t o  

ascertain how s e v e r e  l t  is .  Trea tment  c o n s l s t s  of removlng t h e  p a t i e n t  from 

t h e  t o x i c  environment, a d m i n l s t r a t l o n  of 100X oxygen, a n d ,  I n  s e v e r e l y  polsoned 

v l c t i m s ,  ca rd iopu lmonary  r e s u s c l t a t l o n .  

Preven t l o n  

Defence a g a i n s t  ca rbon  monoxlde p o i s o n i n g  has  a lways  depended malnly  on 

education of t h e  p u b l l c  and particularly of workers  exposed t o  combust lon e f f l u e n t s .  

Regular  inspection of  work s l t e s  i o r  (1) a d e q u a t e  c x i ~ a u s t  s ~ s t c m s  and (11)  v c r i t l l a -  

t l o n  of work o f f e r s  t h e  o n l )  s a f e g u a r d  a g a l n s t  p o l s o n l n g .  

I - .  011 and s o l v e n t s  

I 'ctr~)lc.un~ p r o d u c t s  a r e  i%ldel!  used I n  a g r l c u l t u r r .  Var ious  was te  o l l s ,  

~ n c l u d l n b  c r a n k c a s e  011, Lcbrosenc. . ~ n d  o t i l e r  f u c l  011s a r e  e f  i e c t l v c  a s  l ion-speclf  l c  

c o n t a c t  I l c r i> lc ldcs .  , \ l \ o ,  tilt, t tacilnlcal formula  t l o n s  of most 1nst.c t  i c l d e s  a r e  

cummonly di . ; sa lvc~d In  pt~trcllc~uni d l s t l 1 l a t c . s  and t h e n  made l n t o  emulsions f o r  

' ~ p p l l c a t l o n .  
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Dermal c o n t a c t  w l t h  t h e s e  011s o f t e n  r e s u l t s  I n  d e f a t t l n g  o f  t h e  s k l n ,  w l t h  

r e s u l t i n g  d e r m a t l t l s .  T h l s  is  sometimes complicated by bacterial ~ n f e c t l o n .  

Dermatitis i s ,  I n  f a c t ,  t h e  most  common a d v e r s e  e f f e c t  e x p e r i e n c e d  b y  pesticide 

h a n d l e r s ,  and  t h l s  1s p r o b a b l y  d u e ,  I n  l a r g e  p a r t ,  t o  e x t e n s i v e  c o n t a c t  w l t h  o i l s .  

O r l s  are m o d e r a t e l y  irritating t o  t h e  e y e ,  and  s h o u l d  b e  f l u s h e d  o u t  p r o m p t l y  

w i t h  c o p i o u s  amoun t s  o f  f r e s h  w a t e r .  

IV-2.5.3 O x l d e s  o f  n i t r o g e n  

E x p o s u r e  t o  o x l d e s  o f  n i t r o g e n  may o c c u r  I n  h i g h  c o n c e n t r a t l o n s  i n  t o w e r  

s l l o s  where  nitrogen-rlch s l l a g e  h a s  b e e n , d e p o s i t e d .  C a r b o h y d r a t e s  I n  t h e  s i l a g e  

p r o d u c e  a c e t i c  and l a c t l c  a c l d s  wh lch  comblne  w l t h  n i t r i t e s  I n  t h e  s l l a g e  t o  

p r o d u c e  n l t r o g e n  o x l d e  (KO), n l t r o g e n  d l o x l d e  ( S O  ) a n d  c a r b o n  d l o x l d e  (CO ) .  
2  2 

Both CO a n d  NO2 a r e  h e a v i e r  t h a n  a l r  and  may b e  found  I n  h i g h e r  c o n c e n t r a t l o n s  
2  

I n  concavities I n  t h e  s i l a g e .  NO g a s  1 , 7 1 1 1  a l s o  f l o w  down t h e  o u t e r  w a l l s  o f  
2  

t h e  s l l o  and  £111  unventilated s p a c e s  a d j a c e n t  t o  ~ t .  

Fa rmers  w o r k l n g  a r o u n d  s l l o s  c o n t a l n r n g  f r e s h  s l l a g e  must  be a w a r e  o f  t h l s  

s e r l o u s  h a z a r d .  l i l t h  d l r e c t  e x p o s u r e s  t o  h l g h  g a s  c o n c e n t r a t l o n s  I n  a n  un- 

v e n t i l a t e d  s l l o ,  t h e  w o r k e r  may be  overconle by NO and  C07 w l t h l n  two t o  t h r e e  
2 - 

minutes. Such h l b h  c o n c e n t r a t l o n s  o f  SO7 may c a u s e  s e v e r e  pulmonary  I n j u r y  - 
resulting I n  p u l m o n ~ r y  vedema. ? n l s  s p e c l f l c  d l s o r d e r  t ias been r e f e r r e d  t o  

a s  s l l o  f l l l e r ' s  d i s e a s e .  h ' l t hou t  ~ m m e d l a t e  a n d  l n t e n s l v e  m e d l c a l  t r e a t m e n t ,  

w o r k e r s  w l t h  s u c h  m a s s l v e  e x p o s u r e s  w i l l  o f t e n  n o t  s u r v l v e .  

P r e v c n t l o n  of s l l o  i l l l r r ' s  d l s r d s e  d e p e n d s  upon: 

- r e c v g n l t l o n  of t i le  p n t e n t l n l  f o r  n iass lve  A l l ,  e x p o s u r e s ;  - 
- . ~ d ~ q u d t t .  v c n t l l a t l o n  of t h e  s l l o  a t  l e a s t  30 m l n u t e s  p r l o r  t o  c n t r \  ; 

- i , o r h l n ~  I n  pairs a n d  h l t t ~  a  s a f c l t )  t l a r n e s s ;  

- c n t e r l n k  tile 5110,  ~ f  nc2cessc l r \ ,  ~ m m e d l a t c l \  f o l l o v l r ~ g  t t ~ e  l a s t  

1~1au  and n o t  ~ f t c r  7; t o  -18 n o u r s  b? hlllcll t l m c  SO, I C ~ V C ' ~ S  ma) IIC - 
d ~ n b ~ , r o u s l \  111gIl. 
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Alr -suppl led  respirators may a l s o  be used but  a r e  expens ive  and u s u a l l y  necessary  

on ly  f o r  r e scue  operations. k t h  a t t e n t l o n  t o  t he  preventive measures l l s t e d  

above, harmful  exposure t o  NO should n o t  be exper ienced  by a  well-lnformed 2 
a g r l c u l t u r a l  worker. 

Ki th  l n c r e a s l n g  use  of anhydrous ammonla a s  a  fertilizer f o r  farm c rops ,  

t h e r e  1s a  correspondingly l n c r e a s l n g  opportunity f o r  s p i l l s  of a m o n l a  and a c u t e  

exposure t o  a m o n l a  gas among a g r l c u l t u r a l  workers.  Ammonla i s  a  p o t e n t  mucous 

membrane and respiratory l r r l t a n t  vh l ch  w l l l  r e s u l t  I n  c o n j u n c t i v i t i s ,  r h l n i t l s ,  

p h a r y n g l t l s  and b r o n c h l t l s  a t  relatively low concen t r a t l ons .  Workers w l l l  

f r e q u e n t l y  develop some t o l e r a n c e  t o  ammonla a t  low l e v e l s .  Wlth exposure t o  

hlgh concentration of ammonia, which may occur  wl th  s p l l l s  I n  conf ined  spaces ,  

a c u t e  lung  I n j u r y  w l th  pulmonary oedema may occur .  hga ln  v igorous  and l m e d l a t e  

medlcal a t t e n t l o n  must be provlded t o  t he  worker s o  a f f e c t e d .  Some workers  who 

su rv lve  a  major ammonia s p l l l  appear  t o  progressively l o s e  l ung  f u n c t l o n  ove r  tlme. 

Another source  of arnmonla exposure among a g r l c u l t u r a l  workers 1s from l i q u l d  

manure p l t s  whlch a r e  I n c r e a s l n g l ?  be lng  cons t ruc t ed  underneath farm buildings i n  

whlcll l l v e s t o c h  a r e  conf lned .  X l t i ~ o u g i ~  this technology o f f e r s  t he  advantage of 

industrial mass production arid economy, i t  1s associated ~ % ~ l t l l  occupational exposure 

t o  ammonla, hydrogen s u l p h l d e  aqd r e s p l r a h l e  p a r t l c u l a t e s  (mainly g r a i n  dus t  and 

a i r -borne  f a e c a l  m a t e r l a l  cnnta ln l l ig  hlg11 l e v e l s  of endo tox in ) .  This  comblned 

r e s p l r a t o r v  exposure i s  q u l t t b  l r r l t a t l n g  and r e s u l t s  I n  a  Iilgll p reva lence  of 

c l ~ r o n l c  b r o n c l ~ l  t l s  2nd a5 thma among tilose cxposed. Because t he se  confinement 

unl t q  a r e  Iiumld, adsorp t l o n  of ammonla on t o  respirable p a r t l c u l a t e s  1s enhanced, 

1,111ci1 In t u r n  a l lows  ammonla-laden r e s p i r a b l e  p a r t l c u l a t e s  t o  p e n e t r a t e  i n t o  d l s t a l  

l u n g  u n ~  ts .  

I ' r e v ~ l i t l ~ ~ n  ili exposure t u  arnmonla In  agriculture i s  aga ln  dependent upon 

reco;;nl t l o n  o i  L I I L ,  j > 0 t t ? l l t l ~ 1  r l s k .  l i ~ e r c f o r e ,  vrlcnever p o s s l h l e ,  kork t;l t11 

<~rnrn~)~lla tank- sllijuld iw ca r r i c>d  out ~ ~ r i l \  I n  a  h e l l - v e n t l l a t c d  a r e a .  S l m l l a r l y ,  
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a d e q u a t e  v e n t l l a t l o n  of a n l m a l  conf inement  u n i t s  b u i l t  o v e r  l i q u i d  manure p l t s  

toward a  l o c a t i o n  away from t h e  work a r e a  w l l l  l a r g e l y  p r e v e n t  t h i s  problem.  

L a s t l y ,  u s e  of  r e s p i r a t o r y  p r o t e c t i o n  w l l l  r e d u c e ,  b u t  n o t  eliminate, e x p o s u r e  

t o  ammonla g a s  and r e s p i r a b l e  p a r t i c u l a t e s  i n  a n i m a l  conf inement  b u i l d i n g s .  

IV-2.5.5 Hydrogen s u l p h l d e  (H S) 
2 

Hydrogen s u l p h i d e  g a s  m h i g h  c o n c e n t r a t l o n s  (500 ppm) i n  combina t ion  w i t h  

methane g a s  ( f i r e  and  explosion h a z a r d )  h a s  been documented when l i q u i d  manure 

p l t s ,  a s s o c l a t e d  w l t h  a n l m a l  conf inement  b u l l d l n g s ,  a r e  a g i t a t e d  p r i o r  t o  pumping. 

S e v e r a l  d e a t h s  have o c c u r r e d  among t h o s e  who have a t t e m p t e d  t o  e n t e r  t h e s e  p l t s  

i n  o r d e r  t o  r e t r i e v e  o b j e c t s  o r  t o  work on t h e  pumplng equ ipment .  The c a u s e  of 

d e a t h  I n  t h e s e  i n s t a n c e s  h a s  most commonly been from pulmonary oedema. Lower 

l e v e l s  of  H S  ( f rom m i c r o b i a l  d i g e s t i o n  of l i q u l d  manure) have been measured I n  
2  

t h e  confinement u n l t s ,  b u t  a r e  r a r e l y  I n  e x c e s s  of t h e  T h r e s h o l d  L i m i t  Va lues  (TLV) 

f o r  B S u n d e r  normal  b o r k l n g  conditions. 
2 

P r e v e n t i o n  of  a c u t e  t o x i c  exposure  t o  H3S i n  t h l s  agricultural s e t t i n g  i s  - 
dependen t  on knowledge of t h l s  s e r l o u s  h a z a r d ,  avoiding e n t r y  t o  a  c o n f l n e d  space  

a s s o c l a t e d  t; l tI l  l l q u l d  manure,  use  of a s a f e t y  h a r n e s s ,  a lways  working w i t h  a  

p a r t n e r ,  and u s c  o f  an a l r - s u p p l l c l d  respirator i f  ~ . t  1s n e c e s s a r )  t o  e n t e r  such  

an e x p o s u r e  a r e a .  

1 \ - 3 .  B l o l a g l c a l  h a z a r d s  

' l i ~ e s e  can r e s u l t  i r o n :  

Looncisc.\ 'Ire d l s ~ , a s c . s  and l n i e c t  l o n s  n a t  ur'il l v  t ransc .1  t t e d  hc tveen  v e r t e l , r a t e  

.~nlrndlb and n,iii. l ) l s e a s e \  cau5cd I>! venoms and toxlr i \  oi v e r t e  t l r a tc  animals 

(%nal \e ,  i l \ i l ,  c t c . .  . )  . ~ r c  ncrt r e c o k n l z c d  a s  zcronoscss. i l l c  d c i i n l t l o n  ~ n c l u d e s  

ttlc2 paprazoono5cas ,  ktilcil a r e  n o t  t r a n s m l ~ s l h l c .  d l r e c t l ~  het\%t,en a n i m a l s  a n d  man 

i > U t  [lave n c~,n;mon lnan ln ia tc  r e s ~ ~ r v o l r  such  a \  5011. Ho\.ever, t i l e re  a r c  a  fca 

d l s ~ , a s c s  \,illctl n.,ln and anir; ,al> c o n t r a c t  from R common s o u r c e ,  such  a s  5011, bu t  
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t h e y  a r e  n o t  transmitted between man a n d  a n l m a l s .  They a r e  t h e r e f o r e  n o t  

considered t o  be zoonoses  b u t  u n d e r  c e r t a l n  circumstances t h e y  c o n s t i t u t e  

o c c u p a t l o n a l  infections. Some examples  of  t h e s e  a r e  t e t a n u s ,  b l a s t o m y c o s l s ,  

c o c c i d ~ o m y c o s ~ s ,  e t c .  C e r t a l n  o t h e r  ~ n f e c t i o n s ,  e . g .  h l s t o p l a s m o s l s ,  a r e  

associated w l t h  b l r d s  and  mammals as t h e  f u n g u s  I n v o l v e d  grows on t h e  s o l 1  mixed 

w l t h  t h e i r  e x c r e t a  and  saprophytic s p o r e s  whlch  become a l r - b o r n e  a n d  I n f e c t  man. 

G e n e r a l  c o n s l d e r a t l o n s  

I t  1s p o s s i b l e  f o r  a l l  zoonoses  t o  be  d l s e a s e s  of  o c c u p a t l o n a l  o r l g l n  i n  

p e r s o n s  whose work b r l n g s  them l n t o  d l r e c t  o r  i n d l r e c t  c o n t a c t  w l t h  a n l m a l s .  

!Ian?. of them a r e ,  however ,  m l l d  a n d  may n o t  c a u s e  d l s a b l l l t y  o r  I l l n e s s  resulting 

I n  a b s e n c e  f rom work. Over  two dozen zoonoses  have  a t t r a c t e d  attention i n  

o c c u p a t l o n a l  m e d l c l n e .  O t h e r s  w l l l  no  d o u b t  be found  l rnpor t an t  I n  a r e a s  where  

agricultural m e d l c l n e  a n d  veterinary s e r v l c e s  a r e  s t i l l  I n  t h e  e a r l y  s t a g e s  of  

deve lopment .  I n  g e n e r a l ,  information on t h e  e x t e n t  o f  o c c u p a t l o n a l  r i s k  and  

importance of  zoonoses  1s s c a n t .  I n  many a r e a s  t h e y  a r e  n o t  l e g a l l y  recognized 

a s  o c c u p a t l o n a l  d l s e a s e s .  I n  g e n e r a l ,  r u r a l  a r e a s  a r e  p o o r l y  s e r v e d  by s p e c l a l l s t s  

I n  t h l s  b r a n c h  of m e d l c l n r .  F u r t h e r m o r e ,  t h e  complex n a t u r a l  I l l s t o r y  o f  manv 

zoonoses  h a s  o n l \  r e c e n t l y  been u n d e r s t o o d .  $ le thods  of detection, especially 

by l a b o r a t o r y  techniques, a r e  s t l l l  s c a n t l l y  a p p l l e d ,  o i t e n  because  t h e y  a r e  

expensive b u t  more con~monly because  of  p o o r  development  of l a b o r a t o r y  s e r v i c e s .  

/.c)onoses a s  d l s e a s e s  a r e  a  p a r t  uf t i le  e c o s y s t e m  I n  1 , 7 1 1 1 ~ 1 1  t h e r e  a r e  l n t e r a c -  

t l o n s  hetiveen tlie h o s t ,  t i le  a g e n t  and  t h c  a b l o t l c  environment. l l ~ c s e  I n t e r -  

r e l a t ~ o n s i l l p s  may 1)c h a l a n c e d  i o r  man\ \ e a r s  I>ut \\!lien & c e r t a l n  ~ m b a l a n c e  o c c u r s  

f o r  some r e a s o n ,  s u c l ~  a s  v a r l a t l u n s  I n  c l l m a t e  o r  geological e v e n t s ,  ~ n t e r a c t i u n s  

m o n g  u rgan l sv i s  c llangc- and t l l c re  ma! 1x3 d l s c a s e  out l , rcaLs .  

L l a \ \ l f  l c ~ ~ i o n  

I I I L  nur;,l>ctr of zc jonot lc  d lseosc-5  1s r e l a t l v e l \  l a r g e .  Over  150  zoonoses  arc, 

d l  \ t l n g u l s ~ i c ~ d  h o r l d - i , l d c ,  i % l  t h  . ~ t  l c ~ ~ l s t  A 0  tl,1\.ln;: s l g n l f  i c a n c e  a s  occup ' i t l ona l  

cl1srast .s  I n  d . c r ~ ~ u l t u r - ~ .  I ilc' j (~11l t  11.0/\;110 Conmlt t ~ s e  on Occupational l ~ e a l t i l  
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cons ide red  zoonot lc  d l s e a s e s  of occupa t iona l  significance t o  a g r i c u l t u r a l  workers 

In  a  r epo r t1  pub l i shed  i n  1962. Table 3 l l s t s  some common zoonoses of occupa- 

t i o n a l  h e a l t h  importance I n  a g r l c u l  t u r e .  

A b r l e f  account  of some of them IS g iven  below: 

(a) B r u c e l l o s ~ s  (Mediterranean f e v e r ,  undu len t  f e v e r  o r  ma l t a  f e v e r )  which is  

a  world-wlde d i s e a s e  t r a n s m i t t e d  t o  man through c o n t a c t  w i th  g o a t s ,  c a t t l e ,  

cows and hogs o r  c o n t a c t  wi th  contammated  p roduc t s  of t h e s e  an imals .  

(b) L e p t o s p i r o s l s  ( N e i l ' s  d l s e a s e ,  l e p t o s p l r a l  j aund lce ,  s p i r o c h a e t a l  j aund lce ,  

i n f e c t i v e  haemorrhagic f e v e r ,  o r  mud f e v e r )  o c c u r s  i n  many an imals  and i n  

man I n  a l l  c o u n t r i e s  of t h e  world. A few s t u d i e s  have demonstrated t h e  

presence  of l e p t o s p l r o s l s  i n  r a t s  i n  Egypt. The d i s e a s e  1s t r a n s m i t t e d  t o  

man through d i r e c t  o r  I n d i r e c t  c o n t a c t  w i th  t he  u r l n e  of I n f e c t e d  an imals .  

Animal c a r r l e r s  such a s  r a t s  e x c r e t e  contaminated u r i n e  i n t o  a  s u l t a b l e  

medium, e .g .  water  o r  mud. Vorkers  In  r i c e  and suga r  p l a n t a t i o n s  a r e  

e s p e c i a l l y  a t  r i s k  s i n c e  they spend a  long  time i n  c o n t a c t  w i th  wa te r  and 

mud. 

( c )  . lnt l i ras  1s found througnout  tile 1%-orld. In  developing countries occupa t iona l  

a n t h r a x  morbld l ty  1s r e l a t e d  t o  tlle l nc idcnce  of t h e  d l s e a s e  In  agricultural 

animals .  l n f s c t i o n  i n  man occu r s  most f r e q u e n t l :  from c o n t a c t  h l t l i  s l c k  

an lmals  o r  i n f e c t e d  animal  p roduc t s .  

( d )  H L I ~ I  11, t u l ~ e r c u l o s l s  1s st111 a ma.]c>r pub1 l c  Ilealttl and occupational problcnr In 

, l i r l ~ a ,  . Is la  and Sou~ i t  .lnlcrlca. Hunl'iti, av i an  and a t v p l c a l  v a r l e t l e s  of t u b c r c l c  

t )a~1111 a f f e c t  a 1 ldc,  rang^ o i  an lma l s ,  man a n d  h l r d s .  ?lan ma? a c q u i r e  bovlnc. 

t u l ~ c ~ r c u l o s l s  r > \  cir lnklnb ~ ~ ~ n t ~ ~ r i l ~ i a t c ~ d  milk o r  e a t i n b  ~mpropcsrl> cooked contaml- 

~ i , i~c ,d  me'lt, I ) \  111ilal I I ~ L :  ~ c ~ t l t a r  l ~ i ~ l t ~ x C !  . l l r  111 i a rn  t > u l l d l n ~ s  o r  b> d l r c c t  con t ac t  

1 l t l i  ~ n i e c t ~ d  anin:al+ CII -  t i ~ c l r  t l s+uc l+ .  (I'armers and c a t t l e  I , rced~, rs  arcs I11gl1- 

r i s k  c)ccupat lonal  jiroup5 ~ ) L ' c ~ u ~ c  0 1  t l l t ' l r  C\pvsure t o  tubcrcu1c)sis  duriti; 1,orh 

k l t 11  ~ t l i e ~  tc.d c a t t l e ) .  
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IV-3.2. Contaminated environment ( a i r ,  s o i l  and w a t e r )  

This  can l ead  t o  c e r t a i n  i n f e c t i o u s  d i s e a s e s  such a s  h i s top la smos i s ,  cocci-  

diodornycosis , b l a s  tomycosis , creeping  e r u p t i o n ,  t e  t anus ,  l e p t o s p i r o s i s  , s c h i s  to- 

somias i s ,  ankylos tomias is  , l e i shman ias i s  and onchoce rc i a s i s .  

S c h i s t o s o m i a s ~ s  be ing  a major endemic d i s e a s e  i n  most of t he  coun t r r e s  of 

the  Region is b r i e f l y  d iscussed  below. 

Schis tosomlas ls  i s  a n a t i o n a l  h e a l t h  problem i n  Ebypt a s  w e l l  as i n  o t h e r  

countries of the  Region. I t  is a l s o  important i n  o t h e r  t r o p i c a l  and s u b t r o p i c a l  

coun t r i e s .  I t  is  found i n  r u r a l  a r e a s  and i t  a f f e c t s  l a r g e  s e c t o r s  of the  popu- 

l a t i o n .  The high inc idence  of the  d i s e a s e  and the  r educ t ion  rn  phys i ca l  e f f i -  

ciency and ea rn ing  capac i ty  r e s u l t i n g  from i t s  compl ica t ions  a r e  grounds f o r  

p a r t i c u l a r  concern. Inc rease  i n  t h e  c u l t i v a t i o n  of r i c e  and co t ton  has necess i -  

t a t e d  the  e s t ab l i shmen t  of new schemes of irrigation. I n  Egypt, the  development 

of pe renn ia l  i r r i g a t i o n  p a r t i c u l a r l y  a f t e r  the  c o n s t r u c t i o n  of t h e  High Dm, has  

inc reased  the  inc idence  of t he  d i s e a s e  t o  more than  607. i n  r u r a l  a r e a s  i r r i g a t e d  

p e r e n n i a l l y  i n  c o n t r a s t  t o  5-102 i n  a r e a s  i r r i g a t e d  by t h e  b a s i n  system. 

I n  o u r  Region two major s p e c i e s  of schistosoma a r e  p r e v a l e n t ,  i . e .  s ch i s to -  

soma haematobium and schistosoma mansoni. These two s p e c i e s  and o t h e r s  a r e  a l s o  

p r e v a l e n t  i n  o t h e r  geographica l  l o c a t i o n s .  Occupat ional  exposure u s u a l l y  occurs  

through con tac t  w i t h  wa te r  i n f e s t e d  w i t h  s n a i l s ,  t h e  in t e rmed ia t e  h o s t ,  and 

c e r c a r i a e .  The pe r son ' s  s k i n  i s  p e n e t r a t e d  by t h e  c e r c a r i a  w h i l s t  swimming, 

du r ing  i r r i g a t i o n ,  w h i l s t  working i n  r i c e  f i e l d s  o r  wh i l e  engaged i n  o t h e r  agr i -  

c u l t u r a l  a c t i v i t i e s  i nvo lv ing  t h e  use of wa te r  i n  i n f e s t e d  a reas .  

Recently,  a j o i n t  team from t h e  Departments of  Occupational  Heal th  and 

Community Medicine, Facu l ty  of Medicine, Un ive r s i ty  of Khartoum, c a r r i e d  o u t  a 

survey t o  r e l a t e  t h e  e f f e c t s  o f  Sch i s  tosomias is  and the  work capac i ty  of fa rmers ,  

t h o s e  i n  t h e  Gez i r a  a r e a  be ing  t h e  exposed group and those  i n  E l  Rahad a r e a  t h e  

c o n t r o l  group. It  was found t h a t  t h e  i n f e c t e d  f anne r s  i n  Gezi ra  i r r i g a t e d  a r e a  

were much lower i n  t h e i r  work capac i ty  than  t h e  non-infected farmers of E l  Rahad 

area .  
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IV-3.3. Snake b i t e s  and i n s e c t  s t i n g s  

IV-3.3.1. Snake b i t e s  

Between 30 000 and 40 000 persons world-wide d i e  from snake b i t e s  every year .  1 

The l a r g e s t  number of  causes a r e  recorded i n  South-East Asia ,2  where t h e  dea th  

r a t e  may be l o c a l l y  as h igh  a s  154 p e r  100 000 popula t ion .  Most snake b i t e s  occur 

i n  r u r a l  a r eas ;  frequency seems t o  depend t o  a  l a r g e  e x t e n t  on occupational 

f a c t o r s ,  2/3 of v i c t ims  be ing  b i t t e n  a t  t h e i r  workplace. Frequency i s  h i g h e r  

among men and chi ldren;  t h i s  i n c r e a s e  i n  r a iny  seasons when f loodwater  d r i v e s  

snakes o u t  of t h e i r  h i d i n g  p l aces ,  and a l s o  i n  s p r i n g  and summer when people 

congregate more because of hol idays .  B i t e s  a r e  more s e r i o u s  a f t e r  t he  win te r  

o r  a  pe r iod  of  f a s t i n g  because of the  accumulation of venom i n  the  snake ' s  glands. 

There a r e  two main types  of snake poisons:  haematotoxins ( i n j u r i n g  the  RRCs) 

and neurotoxins  ( a c t i n g  on t h e  nervous system). The v i p e r  family produces a  venom 

which i s  e s s e n t i a l l y  haenlatotoxic but possesses  c e r t a i n  neu ro tox ic  p r o p e r t i e s .  

Coral snake venom i s  e s s e n t i a l l y  neu ro tox ic  and only  s l i g h t l y  haematotoxic. Snake 

b i t e s  do no t  always have harmful e f f e c t s ,  a s  the  snake may be ill o r  may have 

used up i t s  venom by b i t i n g  and e a t i n g  a prey s h o r t l y  b e f o r e ,  o r  aga in  t h e  venom 

may have been absorbed by t h e  v i c t i m ' s  c lo thes .  Poisonous snake b i t e  is a s soc ia t ed  

wi th  a  s k i n  wound and s t e a d i l y  i n c r e a s i n g  pa in  un l ike  o t h e r  animal b i t e s .  The 

prognosis f o r  v i c t ims  of poisonous snake b i t e s  has  improved g r e a t l y  wi th  the i n t r o -  

duct ion  of antivenom s e r a  but  these  must be adminis te red  as soon a s  poss ib l e .  

?lost dea ths  occur because of lack  of t reatment .  The r a p i d i t y  of death depends 

upon ( 1 )  t he  potency of the  venom from the  of fending  s p e c i e s ,  ( i i )  the s i t e  of 

the  b i t e  and ( i i i )  t he  amount of venom in j ec t ed .  

IV-3.3.2. I n s e c t  s t i n g s  

These occur on h o t ,  c l e a r  days when i n s e c t s  a r e  hampered i n  t h e i r  search 

f o r  nec t a r .  They a r e  a t t r a c t e d  by b r l g h t  co lou r s ,  some s c e n t s  and some cosmetics .  

Nany persons a r e  s tung  every yea r  by l n s e c t s , h u t  s t a t i s t i c s  of f a t a l i t y  a r e  very 

vague. 

Bees s t i n g  only once, because they cannot recover  t h e i r  s t i n g ;  o t h e r  i n s e c t s  - 
save t h e i r  s t i n g  and can the re fo re  s t i n g  s e v e r a l  t imes ,  i n j e c t i n g  a c e r t a i n  

q u a n t l t y  of polson each time. There i s  a l o c a l  i r r i t a t i v e  r eac t ion ;  an a l l e r g i c  

r e a c t i o n  occurs only i n  persons who have been s e n s i t i z e d :  t h i s  i s  because of t h e  

I L O ,  Guide t o  Health 2nd H y ~ i e n e  In i l g r i c u l t u r a l  Work, 1979. 
7 

S~,,clrnnp, S. and Grab, B .  (1954).  Snake b i t e s  mortality in  the  world,  
Rul l .  1Zcrld J l ea l th  Orcanlza t ion ,  10 ,  35-76. 
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p r o t e i c  f a c t o r s  of t h e  poison  and t h e  pol lens .which  may be found on the  s t i n g .  

There is  a r a p i d  success ion  of gene ra l  symptoms, i . e .  headaches,  nausea,  vomit ing,  

d i z z i n e s s ,  weakness, dyspnoea, shock c o l l a p s e  and unconsciousness. If t h e r e  i s  

shock it appears  w i t h i n  5 minutes. There may be some a reas  of b l eed ing  under 

t he  s k i n ,  abdominal cramps, coughing and contusions.  

IV-3.3.3. Scorpion s t i n g s  

Scorpions do n o t  a t t a c k  human be ings  and s t i n g s  a r e  due t o  a c c i d e n t a l  

contac t .  The ma jo r i ty  o f  scorpions  produce a non- le tha l  poison  t h a t  g ives  rise 

only t o  pronounced l o c a l  r eac t ion .  However, some S o r t h  Afr ican  scorpions  have 

neu ro tox ic  poisons  more l e t h a l  than  snake venoms. The f a t a l i t y  r a t e  due t o  

s co rp ion  s t i n g s  i s  much h i g h e r  among c h i l d r e n  and t h e  e l d e r l y .  

P reven t ion  

The fo l lowing a r e  p reven t ive  measures a g a i n s t  snake sco rp ion  s t i n g  and 

i n s e c t l s  corpion:  

( i )  Wearing long t r o u s e r s  and top  boots  and be ing  p a r t i c u l a r l y  c a r e f u l  i n  p u t t i n g  

a hand o r  f o o t  i n  a  reg ion  of dense v e g e t a t i o n  r epu ted  t o  be i n f e s t e d  by 

snakes;  o r  i n  p u t t i n g  hand i n  r e c e p t a c l e s ,  e.g. wa te r  j a r s .  

( i i )  E r a d i c a t i o n  of snakes by i n t r o d u c t i o n  of t h e i r  p r e d a t o r s ,  e.g. I n d i a n  

mongoose. 

( i i i ) I d e n t i f i c a t i o n  of snakes i n h a b i t i n g  r u r a l  a r eas  r+-ith a  viel; t o  supply ing  

appropr i a t e  and e f f e c t i v e  ant i-snake s e r a .  

( i v )  Educating workers about the venomous snakes t o  which he could be e q o s e d  

du r ing  h i s  occupation.  

(v )  l i yposens i t i za t ion  management of a l l e r g i c  r e a c t i o n s  t o  i n s e c t  s t i n g s  by 

s p e c i a l  an t igens  which a r e  u sua l ly  e x t r a c t s  of a  mixture of frozen l i v e  

i n s e c t s .  

I\'-4. O r ~ a n i c  duzt  

Organic dus t  i s  der ived  from mouldy hay, s t r aw ,  c e r e a l s ,  anlmal h ides  and 

s k i n ,  h a i r  and f c a t h e r s  and excrement from hens,  p igeons ,  ducks, r a b b i t s ,  geese,  

e t c .  I t  may cause immune r e a c t i o n s  of type I o r  type 111. Type I r e a c t i o n  i s  

manifested by a l l e r g i c  r h i n i t i s ,  b ronch ia l  asthma and d e r m a t i t i s .  Type 111 

r eac t ion  is  manifested by a l l e r g i c  a l v e o l l t i s  and d i f f u s e  f i b r o s i s ,  as  i n  
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fa rmer ' s  lung ,  bagas sos i s  and pigeon b r e e d e r s '  d i s ea se  of which t h e  c a u s a t i v e  

organisms a r e  t he rmoph i l i c  act inomycetes  (micropolysporafaeni ,  and thermo- 

actinomyces v u l g a r i s ;  r a r e l y  by t h e  mould fungus a s p e r g i l l u s )  o r  by the  p r o t e i n  

serum i n  b i r d  excrement. 

The more important  vege t ab l e  dus t  exposures a r e  l i s t e d  i n  Table 4 .  Occu- 

pa t ions  and i n d u s t r i e s  where occupat iona l  exposure a s s o c i a t e d  wi th  adverse  

h e a l t h  e f f e c t s  have been documented a r e  a l s o  noted  i n  Table  4. S e v e r a l  of 

t he se  d u s t s  have been a s soc i a t ed  which more t han  one type  of r e s p i r a t o r y  response;  

t he se  h e a l t h  e f f e c t s  a r e  a l s o  l i s t e d  i n  Table  4. The most common r e s p i r a t o r y  

d i s o r d e r  t o  a r i s e  from t h e s e  exposures i s  o b s t r u c t i o n  of t h e  airways - e i t h e r  

t h e  a c u t e  response ,  i . e .  asthma, o r  ch ron ic  airways o b s t r u c t i o n ,  i . e .  ch ron ic  

b r o n c h i t i s ,  o r  non-spec i f ic  airways o b s t r u c t i o n .  Byss inos is  i s  the  d i s e a s e  

most s p e c i f i c a l l y  a s s o c i a t e d  wi th  t h e  t e x t i l e  vege t ab l e  d u s t s .  Workers exposed 

t o  t h e s e  o rgan ic  dus t s  do no t  appear  t o  be a t  i n c r e a s e d  r i s k  t o  cancer ,  except  

t hose  exposed t o  some wood dus t s ;  such workers have been found t o  have inc reased  

r a t e s  of n a s a l  cancer .  Exposure t o  o rgan ic  dus t  i nvo lves  v i r t u a l l y  a l l  ag r i -  

c u l t u r a l  workers t o  some degree. 

Prevent ion  

Prevent ion  of r e s p i r a t o r y  d i s e a s e  from exposure t o  o rgan ic  d u s t s  i s  b e s t  

achieved through environmental  c o n t r o l  of dus t  exTosure and p reven t ion  of conta- 

mina t lon  wi th  b a c t e r i a ,  f ung i ,  rodents  and i n s e c t s .  \alenever vege t ab l e  m a t e r i a l  

1s ha rves t ed ,  ca re  should be taken  t o  dry the  m a t e r i a l  thoroughly p r i o r  t o  

s to rage .  S i m i l a r l y ,  c a re  should be t aken  t o  s t o r e  t h e  vege t ab l e  m a t e r i a l  i n  a  

dry and w e l l - v e n t i l a t e d  a r e a  t o  p reven t  b a c t e r i a l  and fungal  contaminat ion.  

\\%en working wl th  t h e s e  o rgan ic  d u s t s ,  one should always seek  t o  provide  good 

v e n t i l a t i o n  whlch w l l l  remove t h e  dus t  from the  workers '  breathing zone. Thls  

may be accomplished by n a t u r a l  v e n t i l a t i o n ,  b u t  is more e f f e c t i v e l y  done wi th  

an exhaust  fan.  Lnclosure of c e r t a i n  dus ty  p roces se s ,  which can be opera ted  

from o u t s i d e  t he  enc losu re ,  i s  ano the r  c f f  i c i e n t  environmental  c o n t r o l  measure. 

\\'here t he se  primary environmental  c o n t r o l  procedures cannot be employed 

e f f e c t i v e l y ,  e f f i c i e n t  dus t  masks o r  r e s p i r a t o r s  may be used. 

The worker can minimize h l s  exposure by adopt ing  p r o p e r  work p r a c t i c e s .  

These inc lude  a t t e n t i o n  t o  proper  v e n t i l a t i o n ,  avoid ing  exposure t o  mouldy 

vege t ab l e  m a t e r i a l ,  good housekeeping t o  prevent  accumulat ion of o r g a n i c  dus t  
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Type o f  d u s t  

Excrement  from h e n s ,  
p i g e o n s ,  p a r a k e e t s  

C o t t o n ,  f l a x ,  hemp, 
s r s a l ,  j u t e  

P o u l t r y  k e e p l n g  and Immune r e c  t i o n  
( t y p e  1111, a l l e r g i c  
a l v e o l i t i s ,  d i f f u s e  
f i b r o s i s  r 

P r i n c i p l e  o c c u p a t i o n a l  
o c c u r r e n c e s  

R e a c t i o n  type  

- -  - 

Lung d i s e a s e  

I 

O b s e r v a t i o n s  

C o t t o n  c a r d i n g ,  c o t t o n  
and f l a x  s p ~ n n l n g ,  
comblng ( h a c k l i n g )  

Caused by p r o t e i n  
serum i n  b i r d  
exc remen t  

I r t l r a t i o n ,  r e l e a s e  o f  
h i s t a m i n e ,  immune 
r e a c t i o n ( ? )  

"Flonday" symptoms 
p r o b a b l y  d u e  t o  
r e l e a s e  o f  h i s  ta rn ines  
and r e l a t e d  
s u b s t a n c e s .  Immune 
r e a c t i o n  u n c e r t a i n  
Chron ic  symptoms 
due  t o  l o n g - l a s t  i n g  
i r r i t a t i o n  o f  mucous 
membrane 
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i n  t h e  workplace, and by avoiding p r a c t i c e s  which c rea te  dust  clouds i n  the  

work area.  The worker must a l s o  be  t r a i n e d  t o  understand the  importance of 

proper v e n t i l a t i o n  and how t o  recognize when v e n t i l a t i o n  systems a r e  n o t  working 

properly. Last ly  , the  worker must understand how r e s p i r a t o r s  work and when they 

should b e  used and proper ly  maintained and s tored.  He should work wi th  h i s  

employer t o  ensure the  r e s p i r a t o r  is properly maintained and s tored.  

Per iod ic  medical su rve i l l ance  is  another preventive measure which may be  

employed among those exposed t o  organic  dusts.  Pre-employment examinations 

may be done i n  order  t o  d e t e c t  those wi th  pre-exis t ing resp i ra to ry  d i seases ,  

those wi th  mul t ip le  a l l e r g i e s ,  those with impaired lung funct ion and those  with 

previous s i g n i f i c a n t  occupational exposures, and t o  ob ta in  smoking and family 

h i s t o r i e s .  Pe r iod ic  examinations can then be conducted, u t i l i z i n g  a s tandard 

r e s p i r a t o r y  quest ionnaire  and pre- and post-work s h i f t  pulmonary funct ion t e s t  

i n  order  t o  d e t e c t  those  ind iv idua l s  developing resp i ra to ry  symptoms o r  func t iona l  

abnormalit ies from t h e i r  organic  dust  exposure. It is  important t o  inform 

workers f u l l y  of t h e i r  medical f indings  and t o  keep a complete f i l e  on each 

worker f o r  both c l i n i c a l  and epidemiological evaluat ion of t h e  ind iv idua l  work- 

place. Such medical su rve i l l ance  d a t a ,  when l inked with environmental data ,  

w i l l  provide a valuable  assessment as t o  whether environmental controls  and o ther  

preventive measures a r e  adequate t o  prevent resp i ra to ry  d i sease  i n  the  workplace. 

IV-5. Agr icu l tu ra l  accidents  - 

IV-5.1. General 

Agr icu l tu ra l  accidents ,  trauma o r  i n s u l t s  t o  the  body a re  usual ly  t h e  r e s u l t  

of a number of b a s i c  energy sources which a r e  mechanical, chemical, thermal o r  

e l e c t r i c a l  by nature.  

While such accidents  a r e  considered work-induced, they should not  necessa r i ly  

be t r e a t e d  as  separa te ly  from any general  hea l th  f a c i l i t y  providing h e a l t h  care 

t o  r u r a l  areas .  Their  uniqueness from a c l i n i c a l  po in t  of view l i e s  i n  t h e i r  

p o t e n t i a l  f o r  contamination from t h e  a g r i c u l t u r a l  environment v i a  a new rou te  

t o  the  body, namely t h e  open wound. Tetanus i s  a major medical concern associa ted 

with a g r i c u l t u r a l  accidents.  However, f o r  an occupational h e a l t h  programme such 

a concern can be minimized through an appropr ia te  vaccinat ion programe.  
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The rap id  spread of mechanization i n  t h e  agr icu l tu re  of i n d u s t r i a l i z e d  coun- 

t r i e s  as we l l  as many developing countr ies  has had t h e  b e n e f i c i a l  e f f e c t  of 

reducing human e f f o r t  and increas ing y i e l d ,  but  has brought wi th  it hazards t h a t  

up t o  now had seemed p e c u l i a r  t o  industry.  For example, i n  I r a q ,  t h e r e  is a 

s i g n i f i c a n t  increase  i n  t h e  number of t r a c t o r s  and i n  t h e  number and q u a l i t y  of 

operations performed by them; the  number of t r a t o r s  used i n  a g r i c u l t u r e  by the  

Ministry of Agricul ture  increased from 2552 i n  1968 t o  4372 i n  1980. Such an 

increase  in a g r i c u l t u r a l  machinery se rv ice  was followed by a corresponding 

increase  i n  t h e  number of occupational accidents ( see  Country Statement, I r aq) .  

1 Agr icu l tu ra l  accidents  i n  a r u r a l  a rea  i n  Egypt were s tud ied  i n  1965 . 
Besides f i r e  breakages, which were inaccurate ly  est imated,  t h e r e  were 264 cases 

of a g r i c u l t u r a l  accidents divided as follows: 86 due t o  automobiles, machines 

and implements; 79 due t o  buf fa lo  and cow i n j u r i e s  and crushes e s p e c i a l l y  t o  

hands and f e e t ;  69 due t o  f a l l i n g  from t h e  backs of animals- such as donkeys, 

horses,  cows and from t r e e s  during f r u i t  co l l ec t ion ,  and 30 due t o  b i t e s  of 

animals such as horses ,  donkeys and camels. Some of these  b i t e s ,  e.g. camel 

b i t e s ,  were associa ted wi th  violence r e s u l t i n g  i n  i n t e r n a l  i n j u r i e s  and t i s s u e  

avulsion. Wounds were usual ly  gross ly  contaminated and treatment was o f t e n  

delayed. Antigas gangrene and a n t i t e t a n i c  s e r a  were given plus  appropr ia te  

a n t i b i o t i c  therapy. Surgical  dressings and p l a s t e r  c a s t s  were resor ted  to.  

A broad and admittedly somewhat oversimplified c l a s s i f i c a t i o n  of t h e  

i n t e r r e l a t e d  s i t u a t i o n s  and a c t i v i t i e s  i n  which occupational i n j u r i e s  may occur 

i n  a g r i c u l t u r e  would include the  following headings: handling of t o o l s  and 

implements; operat ion of d i f f e r e n t  kinds of a g r i c u l t u r a l  machinery; u t i l i z a t i o n  

of various types of motor vehicles;  const ruct ion and maintenance of bui ld ings;  

use of e l e c t r i c i t y ;  accidenta l  f i r e s ;  and the  presence of dangerous animals 

and insec t s .  Detailed t echn ica l  spec i f i ca t ions  and codes of good p r a c t i c e  t o  

control  many of t h e  r e l a t e d  accidents have been drawn up, a t  both na t iona l  and 

i n t e r n a t i o n a l  l eve l .  

I n  I raq ,  the  S t a t e  Committee f o r  Manpower Training,  Ministry of Agriculture,  

organizes t r a i n i n g  courses on t h e  methods of c u l t i v a t i o n ,  a g r i c u l t u r a l  machinery, 

' ~ 1  Hadidy, Kh. (1965) "Occupational Hazards of Egyptian Agricul tura l  Labourers" 
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a g r i c u l t u r a l  s a f e t y  and o ther  sub jec t s  r e levan t  t o  a g r i c u l t u r a l  economics. 

Several  seminars are  he ld  on h e a l t h  and sa fe ty  i n  a g r i c u l t u r a l  work. The number 

of t r a i n i n g  courses and t r a i n e r s  increased through t h e  years ;  courses increased 

from 119 i n  1968 t o  3781 i n  1981 and t r a i n e r s  from 12 957 i n  1974 t o  24 478 i n  

1980. The centres  providing such t r a i n i n g  courses have increased more than 

t enfo ld  s i n c e  1972. Although it is not  c l e a r  how t r a i n e r s  impart information 

t o  a g r i c u l t u r a l  workers, t h e  above courses were considered as t h e  determining 

f a c t o r  i n  t h e  reduction of occupational a g r i c u l t u r a l  accidents  i n  Iraq.  

While most h e a l t h  ca re  programmes have provis ions  deal ing wi th  t h e  t r anspor t  

of t h e  in ju red ,  s p e c i a l  t r a i n i n g  should be given t o  the emergency personnel i n  

methods of e x t r i c a t i n g  t h e  in ju red  worke= from a g r i c u l t u r a l  equipment without 

f u r t h e r  i n j u r i n g  o r  contaminating him and i n  the  proper techniques f o r  rescue 

of v ic t ims trapped i n  t o x i c  environments without endangering the  rescue workers. 

117-5.2. Mechanically-induced trauma 

I n  some countr ies  more than 10% of a l l  accidents occurring on t h e  farm 

involve some type of a g r i c u l t u r a l  machines. The propor t ion v a r i e s  widely 

according t o  t h e  degree of mechanization and t h e  methods of working. 

Often these  accidents  cause se r ious  o r  f a t a l  i n j u r i e s .  The r e s u l t s  of 

some farm accident  surveys i n d i c a t e  t h a t  machinery accounts f o r  near ly  h a l f  of 

a l l  f a t a l  accidents.  The most dangerous types of machines include threshing 

machines, chaff c u t t e r s  and roo t  choppers. The main r i s k  i s  coming i n t o  contact  

with moving p a r t s  ( s h a f t s ,  b e l t s .  pu l l eys ,  gears,  t o o l s ,  e t c .  ). A l l  dangerous 

p a r t s  should the re fore  be f u l l y  protected by adequate guards o r  so posi t ioned,  

behind bars  o r  rods of such s t reng ths ,  spacing and d i s tance  from t h e  moving 

p a r t ( s )  o r  danger p o i n t ( s )  , as  t o  prevent access t o  them. Pro jec t ing  p ins ,  

b o l t s ,  e t c .  on r o t a t i n g  p a r t s  should be s o  designed, sunk o r  protected as t o  

prevent entanglement of c lothing;  feed openings should be s o  designed o r  guarded 

as t o  prevent acc iden ta l  contact  with t h e  working par t s .  Mobile machines working 

i n  the  f i e l d s  give  r i s e  t o  p e c u l i a r  r i s k s :  people may f a l l  off  them o r  be run 

over by them. Covers and s h i e l d s  should be s t rong  enough t o  r e t a i n  o r  d e f l e c t  

s tones ,  broken t o o l s  o r  o the r  f ly ing  objects .  Warning r e c a l l s  may be use fu l  i n  

reminding operators  of t h e  presence of danger spo t s ;  acous t i c  s i g n a l s  should be 

provided on l a r g e  machines t o  warn the  operator  of machine motions continuing 

a f t e r  t h e  power has been disconnected. 
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To prevent f a l l s  from and c o l l i s i o n s  with moving machines, operators '  

s tands should be s a f e l y  and e a s i l y  access ible  and, i f  a t  a he igh t  of more than 

1.5 m, they should be fenced and f i t t e d  with toc-boards. Wherever access t o  t h e  

operating s t a t i o n s  n e c e s s i t a t e s  s t eps  o r  gangways, these  should be  equipped with 

non-slip f l o o r  surfaces, hand and guard r a i l s  and, where t h e  access passes  c lose  

t o  moving p a r t s ,  adequate fencing. Drivers of any moving machine should have 

good v i s i b i l i t y  and be ab le  t o  emit a warning s ignal .  They should be responsible  

and mature persons who have received adequate t r a i n i n g  and, under normal circums- 

tances ,  they alone should be allowed on the  machine; o the r  persons should be 

allowed t o  t r a v e l  on t h e  machine only when a s p e c i f i c  and properly equipped 

s ta t icm i s  provided f o r  them. 

IV-5.3. Thermally-induced trauma 

While ho t  surfaces  a r e  not a new experience t o  most ind iv idua l s ,  t h e  mecha- 

n i z a t i o n  of a g r i c u l t u r e  does add new dimensions t o  t h e  p o t e n t i a l  f o r  thermal 

i n s u l t s  t o  t h e  body. 

Gasolene- and diesel-powered engines have ho t  su r faces ,  e spec ia l ly  the  

exhaust system, which under operat ing condit ions i s  h o t  enough t o  c r e a t e  instan- 

taneous f u l l  thickness bums  i f  contact  wi th  the  body is  made. 

Cooling systems f o r  engines and b o i l e r s  improperly i n s t a l l e d  a r e  thermal 

hazards. Freezing techniques used i n  food processing may a l s o  c o n s t i t u t e  a thermal 

hazard. A l l  of these  thermal i n s u l t s  a r e  amenable t o  educational programmes, 

design fea tu res  and regu la to ry  const ra ints .  

IV-5.4. Electrically-induced trauma 

As a g r i c u l t u r a l  mechanization progresses,  e l e c t r i f i c a t i o n  of a g r i c u l t u r a l  

e n t e r p r i s e s  may be expected t o  follow. Such e l e c t r i f i e d  systems may be se l f -  

contained, where l a r g e  a g r i c u l t u r a l  en te rpr i ses  a r e  f a r  removed from generating 

sources,  while o the rs  may be dependent upon the  const ruct ion of transmission 

and d i s t r i b u t i o n  systems connected t o  a cen t ra l  generating s t a t i o n .  I n  e i t h e r  

ins tance,  e l e c t r i c  shock, burns and the  p o t e n t i a l  f o r  death a r e  present.  

A s  an occupational hea l th  problem, the  app l ica t ion  of e l e c t r i c a l  energy 

t o  f a z i n g  operations i s  dependent upon t h e  knowledge of the  worker of the  pre- 

vention of inadver tent  contact  with t h i s  energy source and t h e  i n s t a l l a t i o n  of 

wiring and equipment i n  an approved, s a f e  manner. 
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A l l  e l e c t r i c a l l y  ope ra t ed  machines should be adequate ly  guarded and extreme 

c a r e  must be exe rc i sed  when o p e r a t i n g  h i g h - l i f t  t r u c k s  o r  moving a g r i c u l t u r a l  

e l e v a t o r s  nea r  power l i n e s  t o  avoid inadve r t en t  c o n t a c t  and e l e c t r o c u t i o n  of 

t h e  ope ra to r  o r  worker. 

Prevent  i o n  

An ergonomic approach t o  o r g a n i z a t i o n  of work i n  a g r i c u l t u r e  f o r  r educ t ion  

of work hazards  should a l s o  cons ide r  s e v e r a l  important  human f a c t o r s ,  r e g a r d l e s s  

of l e v e l  o r  p l ace  of employment. These f a c t o r s  i nc lude  t h e  e x i s t i n g  knowledge 

and l e v e l  of technology,  e x i s t i n g  work and h e a l t h  r e g u l a t i o n s ,  worker a t t i t u d e  

and behaviour ,  a s  w e l l  a s  t h e  socio-economic a s p e c t s  of t h e  l o c a l i t y .  Age, 

work exper ience ,  p e r s o n a l i t y ,  psychomotor performance, mo t iva t ion ,  and s o c i a l  

norms a r e  i n d i v i d u a l  f a c t o r s  r e l e v a n t  t o  t h e  ques t ion  of  a c c i d e n t s .  Younger 

people have a  h ighe r  a c c i d e n t  r a t e  t h a n  o l d e r  people;  fewer a c c i d e n t s  occur  

a s  exper ience  i s  ga ined .  Environmental s t r e s s  o r  p a t h o l o g i c a l  changes i n  a  

worker may i n c r e a s e  acc iden t  r i s k .  Mot iva t ion  may l ead  a  worker t o  a t t a c h  

more importance t o  p roduc t ion  than  t o  s a f e t y .  A l l  i n t e n s i f i c a t i o n  i n  

a g r i c u l t u r e  r e p r e s e n t s  a  source  of a g r i c u l t u r a l  a c c i d e n t s .  

E f f e c t i v e  f i r e  p reven t ion  and p r o t e c t i o n  measures a r e  e s s e n t i a l .  Straw 

and hay must be  s t o r e d  i n  p l a c e s  wi th  f i r e - r e s i s t a n t  p a r t i t i o n s ,  which must a l s o  

be s o  designed t o  prevent  d raugh t s  promoting t h e  spread of t h e  f i r e .  F i r e -  

f i g h t i n g  equipment must b e  a v a i l a b l e  a t  s t r a t e g i c  p o i n t s ,  maintained i n  good 

cond i t ion  and r e g u l a r l y  checked. E l e c t r i c a l  equipment must be of h igh  q u a l i t y  

so  a s  t o  wi ths tand t h e  wear and t e a r  i nhe ren t  i n  rough a g r i c u l t u r a l  work. S t o r e s  

and dumps must be planned and loca t ed  i n  accordance w i t h  f i r e -p reven t ion  r u l e s .  

A h i g h  l e v e l  of work o r g a n i z a t i o n  i s  ind i spensab le  f o r  t h e  prevent ion  of 

a c c i d e n t s ,  p a r t i c u l a r l y  when new techniques  a r e  being in t roduced i n  a g r i c u l t u r e .  

No hazardous work should be performed when v i g i l a n c e ,  d e x t e r i t y  and phys i ca l  

f i t n e s s  a r e  diminished.  No heavy phys i ca l  work should be undertaken immediately 

a f t e r  having a heavy meal o r  on an empty stomach when t h e  blood sugar l e v e l  

i s  low. The work must be s o  organized so  a s  n o t  t o  i n c r e a s e  t h e  r i s k s  i nhe ren t  

i n  subsequent o p e r a t i o n s ,  e .g .  water  should no t  be poured on t h e  f l o o r s  of sheds 

and c a t t l e  ya rds  be fo re  work invo lv ing  t h e  t r a n s p o r t  of loads  on t h e s e  s u r f a c e s .  
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F i r s t  a i d  k i t s ,  which must be a v a i l a b l e  i n  a l l  r u r a l  a r e a s ,  should con ta in  

every th ing  necessa ry  f o r  t h e  emergency t rea tment  of b l eed ing ,  wounds and f r a c -  

t u r e s ,  s e r a  a g a i n s t  snake b i t e s ,  e t c .  

IV-6. Psvchosocia l  hazards  

Psychosocia l  hazards  i n  r u r a l  a r e a s ,  u n l i k e  zhose i n  urban a r e a s ,  do n o t  

c o n s t i t u t e  a major  problem. The under ly ing  f a c t o r s  f o r  t h i s  hazard d i f f e r  

completely from r u r a l  t o  urban a r e a s .  

The i s o l a t i o n  of  c e r t a i n  r u r a l  areas,,  l i f e  i n  sma l l  communities, t h e  

i n t e r a c t i o n  between a g r i c u l t u r a l  groups d i f f e r i n g  i n  t h e i r  background and type 

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

amusement f o r  t h e  young, a l l  in£  luence  t h e  psychic  f a c u l t y  and morale of t h e  

agr  i c u l t u r  a1  worker. 

An a g r i c u l t u r a l  worker i s  d e f i n i t e l y  undergoing a change i n  h i s  work h a b i t s  

and way of  l i f e  and i s  t h e r e f o r e  under cons iderable  mental  s t r e s s .  The in t roduc-  

t i o n  o f  new equipment, t h e  u s e  of f e r t i l i z e r s  and p e s t i c i d e s ,  f i n a n c i a l  burdens,  

some workers o r  members of t h e  fami ly  having t o  l eave  t h e  farm because they have 

been r ep laced  by mechanical  means, could a l l  cause emotional  problems of s e r i o u s  

consequence. Also t h e  dea th  of an owned animal o r  l o s s  of crops due t o  f i r e  

breakage o r  heavy r a i n f a l l ,  o r  lack  of  r a i n  i n  a r e a s  where i t  i s  h igh ly  needed 

and expected ,  may add t o  t h e  emotional  and psychic upse t  of t h e  a g r i c u l t u r a l  

worker. 

Furthermore, labour  i n  an environment where animal d i s e a s e s  a r e  p reva len t  

may cause s o c i a l  and psychologica l  s t r e s s  which c r e a t e s  i n  t h e  s u s c e p t i b l e  

worker f e e l i n g s  of  uneas ines s .  I n  some c o u n t r i e s  of t h e  Region, t h e  p o s s i b i l i t y  

t h a t  such adverse  working and l i v i n g  cond i t ions  could be r e spons ib l e  f o r  addi- 

t i o n a l  s o c i a l  and psychologica l  problems such a s  drug dependence, ( involv ing  

i n t e r  a l i a ,  cannabis o r  opium) o r  a t  l e a s t  heavy smoking, can never be suf -  

f i c i e n t l y  emphasized. 
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V OCCUPATIONAL HEALTH CARE FOR AGRICULTURAL WORKERS 

V-1. General 

The g r e a t e r  p a r t  of t h e  Region's workforce is  engaged i n  a g r i c u l t u r e .  

Agr icu l tu ra l  workers, a s  noted e a r l i e r ,  have a mul t i tude  of h e a l t h  problems, 

some of which a r e  the  r e s u l t  of work hazards.  This problem i s  o f t e n  fo rgo t t en  

because of t h e  widespread misconception t h a t  occupational  h e a l t h  i s  concerned 

mainly wi th  indust ry  and i n d u s t r i a l i z e d  countr ies  and because of t h e  lack of 

information about h e a l t h  problems i n  a g r i c u l t u r e .  Agr icu l tu ra l  workers, by 

v i r t u e  of being exposed more o f t e n  t o  c e r f a i n  p a r a s i t i c  d i seases  a t  work, have 

a h igher  prevalence of t h e s e  d i seases  than non-occupational groups. Zoonoses 

a r e  occupational  hazards acquired by a g r i c u l t u r a l  workers handling animals or  

animal products.  With t h e  increased use  of chemicals, p a r t i c u l a r l y  p e s t i c i d e s  

and a g r i c u l t u r a l  machinery i n  developing coun t r i e s ,  occupational  chemical 

in tox ica t ions  and i n j u r i e s  a r e  becoming more f requent .  A l l  t hese  f a c t s  leave 

no doubt t h a t  where t h e r e  a r e  r u r a l  h e a l t h  s e r v i c e s ,  these  should be concerned 

with a g r i c u l t u r a l  work hazards  and be responsible  f o r  i n s t i t u t i n g  prevent ive  

measures. 

Occupational h e a l t h  i n  a g r i c u l t u r e  concerns t h e  g r e a t e r  p a r t  of t h e  work- 

force  of t h e  Region. It i s  t h e  task  of occupational  h e a l t h  t o  c o l l a b o r a t e  with 

o the r  d i s c i p l i n e s  i n  making a g r i c u l t u r a l  work l e s s  burdensome, h e a l t h i e r  and 

s a f e r  so a s  t o  reduce the  number of a g r i c u l t u r a l  acc iden t s ,  p e s t i c i d e  in toxica-  

t i o n s  and r u r a l  occupational  d i seases  and improve t h e  s o c i a l  and economic 

condi t ions  of t h e  a g r i c u l t u r a l  worker. The organizat ion of occupational  hea l th  

f o r  a g r i c u l t u r a l  workers must be based on two f a c t o r s :  a knowledge of work i n  

t h e  a g r i c u l t u r a l  environment and a knowledge of occupational  medicine. The 

nature  and methods of a g r i c u l t u r a l  work vary  considerably from country t o  country 

i n  r e l a t i o n  t o  geographical  and c l i m a t i c  condi t ions ,  which i n  tu rn  a f f e c t  t h e  

crops,  i n  r e l a t i o n  t o  t r a d i t i o n s ,  a v a i l a b i l i t y  of labour,  the  s o c i a l ,  t echn ica l  

and economic development of t h e  a rea  and so  on. 
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V-2.  Rural h e a l t h  cen t res  and u n i t s  

occupational  hazards i n  a g r i c u l t u r a l  work have been described i n  e a r l i e r  

chapters.  These hazards,  though mostly occupational  h e a l t h  problems, can a l s o  

a f f e c t  the  population a t  l a r g e ,  s p e c i f i c a l l y r u r a l  f o l k .  Therefore,  t h e  same 

h e a l t h  f a c i l i t i e s  t h a t  s e r v e  t h e  genera l  population can and should serve  t h e  

a g r i c u l t u r a l  workers. I n  the  countr ies  of t h e  Region, h e a l t h  se rv ices  f o r  t h e  

r u r a l  sec to r  of the  population a r e  provided through r u r a l  d i s t r i c t  h o s p i t a l s ,  

r u r a l  cen t res  and/or r u r a l  u n i t s  and/or mobile medical u n i t s ,  depending on the  

system i n  individual  coun t r i e s .  Services a r e  mostly cura t ive .  Prevent ive  

programmes, such a s  maternal  and c h i l d  h e a l t h ,  comunicable  d i seases  c o n t r o l  

(e.g. malar ia ,  schis tosomias is ,  f i l a r i a s i s ,  tubercu los i s ,  e t c . ) ,  water supply 

and d i sposa l  and s a n i t a t i o n  may be i n t e g r a l  a c t i v i t i e s  of t h e  l o c a l  h e a l t h  

care  se rv ices  o r  may be  a c t i v i t i e s  administered by another h e a l t h  s e r v i c e  

or  hea l th - re la ted  sec to r .  It i s  important t o  consider the  worker's t o t a l  

need f o r  h e a l t h  and medical ca re  i n  r e l a t i o n  t o  the  a v a i l a b l e  h e a l t h  se rv ices .  

Coordination and cooperation between t h e  Ministry of Health and o the r  s e c t o r s  

a r e  p r e r e q u i s i t e s  f o r  the  success of a l l  endeavours t o  provide occupational  

h e a l t h  ca re  f o r  a g r i c u l t u r a l  workers. 

The i n t e g r a t i o n  of t h e  occupational  h e a l t h  component with pub l i c  h e a l t h  

se rv ices  i n  t h e  r u r a l  a reas  can solve t h e  problem of supply of h e a l t h  se rv ices ,  

but it b r ings  i n t o  prominence another s e t  of problems which should be tackled 

i f  an e f f i c i e n t  se rv ice  i s  t o  be supplied.  Allowing f o r  d i f fe rences  i n  d i f -  

f e r e n t  coun t r i e s ,  the  smal les t  h e a l t h  u n i t ,  be it a  r u r a l  hea l th  u n i t ,  a  hea l th  

centre  o r  subcentre,  manned by physic ians ,  nurses ,  s a n i t a r y  o f f i c e r s  o r  by 

medical a s s i s t a n t s  o r  even simply by t r a ined  l o c a l  personnel,  i s  overloaded with 

work. Such a  u n i t  i s  usual ly  responsible  f o r  such v a r i e d  a c t i v i t i e s  a s  maternal 

and c h i l d  h e a l t h ,  v i t a l  s t a t i s t i c s ,  vaccinat ion,  s a n i t a t i o n ,  communicable 

d i sease  con t ro l  and h e a l t h  education,  bes ides  simple medical ca re  and f i r s t  a id  

i n  emergencies. I f ,  t o  a l l  these a c t i v i t i e s ,  a r e  added t h e  r e s p o n s i b i l i t i e s  

of e a r l y  de tec t ion  and care  of chemical in tox ica t ion ,  f i r s t  a id  i n  a g r i c u l t u r a l  

acc iden t s ,  deal ing with zoonotic d i seases ,  inspect ion of a g r i c u l t u r a l  machinery 

and of p e s t i c i d e  s to rage  and handling,  a  bas ic  change i n  t h e  system of r u r a l  

hea l th  services  and appropr ia te  t r a i n i n g  of h e a l t h  personnel must be considered. 
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It i s  evident t h a t  t h e  h e a l t h  personnel deal ing wi th  a g r i c u l t u r a l  occupational  

h e a l t h  should be well-informed about the  h e a l t h  hazards of work i n  a g r i c u l t u r e .  

The t o x i c i t y  of chemicals, t h e i r  a n t i d o t e s ,  e a r l y  d iagnos t i c  procedures,  enough 

information about r e s p i r a t o r y  d i seases  r e s u l t i n g  from mineral  o r  vegetable  dus t ,  

the  s igns  and symptoms of d i f f e r e n t  prevalent  zoonotic d i s e a s e ,  a r e  but  some of 

the  information and experience needed. To achieve these  a b i l i t i e s  i t  i s  neces- 

sary  t o  r e v i s e  medical and paramedical education,  adding t o  i t  t h e  important 

aspects  of r u r a l  h e a l t h  s e r v i c e s ,  including a g r i c u l t u r a l  occupational  h e a l t h .  

Heal th  education of a g r i c u l t u r a l  workers and of t h e  genera l  r u r a l  population 

should rece ive  due emphasis, a s  most of t h e  occupational  h e a l t h  hazards i n  

a g r i c u l t u r e  a r e  preventable being t o  a l a r g e  ex ten t  t h e  r e s u l t  of ignorance o r  

negligence.  

V-3.  Occupational h e a l t h  se rv ices  i n  a g r i c u l t u r e  should b a s i c a l l y  have funct ions  

a s  descr ibed i n  Reconnnendation 112 of ILO. These func t ions ,  s l i g h t l y  modified 

i n  o rde r  t o  meet the  circumstances of a g r i c u l t u r a l  workers, a r e  a s  follows: 

1. Medical examination - pre-placement, pe r iod ic  and s p e c i a l  medical 

examinations, inc luding,  where necessary ,  b i o l o g i c a l  and r a d i o l o g i c a l  examinations. 

2.  Supervisions of t h e  working environment - surve i l l ance  and advice on a l l  

f a c t o r s  which may a f f e c t  t h e  h e a l t h  of a g r i c u l t u r a l  workers. 

3 .  Supervision of t h e  hygiene of s a n i t a r y  i n s t a l l a t i o n s  f o r  a g r i c u l t u r a l  

workers - surve i l l ance  of the  hygiene and s a n i t a r y  i n s t a l l a t i o n s  ( i n  l i a i s o n  

with o the r  appropr ia te  bodies)  of a l l  f a c i l i t i e s  t o  ensure the  h e a l t h f u l  l i f e  

of a g r i c u l t u r a l  workers. 

4. Health counsel l ing - advice ~ r o v i d e d  t o  ind iv idua l  workers regarding 

any d i so rders  t h a t  may occur o r  be aggravated i n  the course of work. 

5. Accident prevention - p a r t i c i p a t i o n  with o ther  appropr ia te  departments 

o r  bodies i n  the  prevention of accidents  and t h e  supervision of personal  

p r o t e c t i v e  equipment and i t s  uses.  

6. F i r s t - a i d  and emergency treatment.  
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7 .  Measures f o r  h e a l t h  p ro tec t ion  and promotion - including t h e  a p p l i c a t i o n  

of pub l i c  h e a l t h  techniques f o r  the  p ro tec t ion  and promotion of t h e  h e a l t h  of 

a g r i c u l t u r a l  workers. 

8. Medical ca re  - c a r e  of minor ai lments o r  complete medical ca re  f o r  the  

worker and h i s  family,  depending on l o c a l  circumstances. 

9. Health education - education of t h e  a g r i c u l t u r a l  worker i n  t h e  e s s e n t i a l s  

of h e a l t h f u l  l i v i n g .  

10. Maintenance of records and compilation of s t a t i s t i c s  - medical records 

with pe r iod ic  review of s t a t i s t i c a l  da ta  concerning h e a l t h  condi t ions  of t h e  

a g r i c u l t u r a l  worker. 

11. Research i n  occupational  h e a l t h  - research o r  p a r t i c i p a t i o n  i n  such 

research i n  assoc ia t ion  wi th  spec ia l i zed  se rv ices  or  i n s t i t u t i o n s .  

V-4. Agr icu l tu ra l  occupational  h e a l t h  wi thin  primary h e a l t h  ca re  

The need f o r  immediate a t t e n t i o n  t o  be paid t o  t h e  provis ion of occupational  

h e a l t h  se rv ices  t o  a h igh-r isk ,  vulnerable  and under-privileged s e c t o r  of the  

working population such a s  t h e  a g r i c u l t u r a l  sec to r  cannot be over-emphasized. 

The following th ree  fundamental p r i n c i p l e s  a r e  considered b a s i c  t o  t h e  develop- 

ment of an occupational  h e a l t h  se rv ice :  

1. Occupational h e a l t h  se rv ices  must be provided through the e x i s t i n g  

na t iona l  h e a l t h  se rv ice  system by a process of i n t e g r a t i o n .  

2. The se rv ices  must be f o r  the  t o t a l  h e a l t h  of t h e  workers and i f  

necessary t h e i r  f ami l i e s  . 
3 .  The primary h e a l t h  care  approach must be the  chosen system f o r  the  

de l ive ry  of such se rv ices .  

V-4.1. The concept of primary h e a l t h  ca re  

The Alma-Ata Declara t ion made by the  I n t e r n a t i o n a l  Conference on Primary 

Health Care i n  1978 emphasizes t h a t  h e a l t h ,  a s  a fundamental human r i g h t ,  

r equ i res  t h e  concerted ac t ion  of many o the r  s o c i a l  and economic s e c t o r s  i n  

add i t ion  t o  the  h e a l t h  s e c t o r .  The Declaration a l s o  s t a t e s  t h a t  primary hea l th  

ca re  addresses the  main problems i n  the  community and t h a t  the  people have the  

r i g h t ,  and duty, t o  p a r t i c i p a t e  ind iv idua l ly  and c o l l e c t i v e l y  i n  t h e  planning 

and implementation of t h e i r  h e a l t h  ca re .  Primary h e a l t h  ca re  i s  e s s e n t i a l  ca re  
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based on p r a c t i c a l ,  s c i e n t i f i c a l l y  sound and s o c i a l l y  acceptable  methods and 

-technology made access ib le  t o  ind iv idua l s  and fami l i e s  i n  the  community through 

t h e i r  p a r t i c i p a t i o n  and a t  a  c o s t  t h a t  t h e  community and country can a f fo rd  t o  

maintain a t  every s t a g e  of t h e i r  development, i n  a  s p i r i t  of s e l f - r e l i a n c e  and 

self-determination.  It forms an i n t e g r a l  p a r t  both of t h e  country 's  h e a l t h  

system, of which it  i s  t h e  c e n t r a l  funct ion and main focus ,  and of t h e  o v e r a l l  

s o c i a l  and economic development of t h e  community. It i s  t h e  f i r s t  l e v e l  of 

contact  of ind iv idua l s ,  t h e  family and t h e  community wi th  t h e  n a t i o n a l  h e a l t h  

system, br inging h e a l t h  c a r e  a s  c lose  a s  poss ib le  t o  where people l i v e  and work, 

and c o n s t i t u t e s  the  f i r s t  element of a  continuing h e a l t h  ca re  process.  

V - 4 . 2 .  Primary h e a l t h  c a r e  s t r a t e g y  

Within t h e  working popula t ion,  workers i n  a g r i c u l t u r e  were i d e n t i f i e d  as  

r equ i r ing  t h e  provis ion of urgent and re levan t  h e a l t h  c a r e  s e r v i c e s .  To achieve 

these  p o l i c y  ob jec t ives  a  primary h e a l t h  ca re  s t r a t e g y  should be considered. The 

WHO pub l i ca t ion  e n t i t l e d  "Global S t ra tegy  f o r  Health f o r  A l l  by t h e  Year 2000" 

s t a t e s  t h a t  t h e  s t r a t e g y  i s  based on the  concept of country-wide programmes t h a t  

reach t h e  whole population.  These programmes include measures f o r  h e a l t h  promotion, 

d i sease  prevention,  d iagnos i s ,  therapy and r e h a b i l i t a t i o n .  The s t r a t e g y  involves 

speci fying measures t o  be taken by ind iv idua l s  and f a m i l i e s  i n  t h e i r  homes, by 

communities, by the  h e a l t h  se rv ices  a t  the  primary and supporting l e v e l s  and by 

o the r  sec to r s .  It a l s o  involves s e l e c t i n g  technology t h a t  i s  appropr ia te  f o r  the  

country concerned. It i s  necessary t o  ensure p o l i t i c a l  commitment a t  the  h ighest  

l eve l .  Profess ional  groups, both i n s i d e  and outs ide  t h e  h e a l t h  s e c t o r ,  w i l l  have 

t o  be e n l i s t e d .  Inseparable  from t h e  s t r a t e g y  i s  the  a c t i o n  required t o  genera te  

and mobil ize a l l  poss ib le  resources .  A l l  human resources ,  including a l l  types of 

h e a l t h  personnel a s  appropr ia te ,  w i l l  have t o  be motivated and mobilized. The 

impl ica t ions  of these  s t r a t e g y  components f o r  occupational  h e a l t h  f o r  a g r i c u l t u r a l  

workers a r e  a s  follows: 

(a) Occupational h e a l t h  se rv ices  f o r  a g r i c u l t u r a l  workers must be an i n t e g r a l  

p a r t  of or  f u l l y  coordinated wi th  na t iona l  r u r a l  h e a l t h  se rv ices .  

(b) The se rv ices  provided must be f o r  t o t a l  h e a l t h  and not  l imi ted  t o  d i seases  

r e l a t e d  t o  occupations.  

(c) The p a r t i c i p a t i o n  of t h e  a g r i c u l t u r a l  worker must be a  cons t i tuen t  p a r t  of 

the h e a l t h  s e r v i c e s .  
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(d) Coordina t ion  w i t h  o t h e r  s e c t o r s ,  p a r t i c u l a r l y  a g r i c u l t u r e  and l abour ,  i s  

e s s e n t i a l .  

(e )  The h e a l t h  system must be developed and personnel  t r a i n e d  t o  suppor t  t h e  

primary h e a l t h  c a r e  s e r v i c e s .  

( f )  Heal th  manpower must be  motivated t o  func t ion  i n  t h e i r  g iven  r o l e s .  

V - 4 . 3 .  The primary h e a l t h  c a r e  worker and h i s  func t ion  i n  occupat ional  h e a l t h  

I n  developing c o u n t r i e s ,  t he  need t o  b r i n g  h e a l t h  c a r e  t o  where people  l i v e  

and work has  l e d  t o  t h e  r e c o g n i t i o n  of t h e  importance of non-physician primary 

h e a l t h  c a r e  workers. The i r  d u t i e s  may v a r y  from one count ry  t o  another  o r  from 

one l o c a l i t y  t o  ano the r  w i t h i n  t h e  same country.  B a s i c a l l y  they  a r e  h e a l t h  workers 

wi th  b a s i c  gene ra l  educat ion  followed by a per iod  of t e c h n i c a l  t r a i n i n g  which should 

enable  them t o  recognize  t h e  most common d i s e a s e s ,  t o  c a r e  f o r  t h e  s imple  ones 

and t o  r e f e r  problem c a s e s  t o  t he  n e a r e s t  h e a l t h  c e n t r e  o r  o t h e r  f a c i l i t y  o r  t o  

a c t  a s  a d i r e c t  a s s i s t a n t  t o  a  phys ic ian .  They are t r a i n e d  and accustomed t o  

meet t h e  circumstances found i n  a  p a r t i c u l a r  country and n o t  according t o  some 

i n t e r n a t i o n a l  s tandard .  

Proper s e l e c t i o n  of  a  q u a l i f i e d  primary h e a l t h  c a r e  worker is  v i t a l  t o  t h e i r  

success .  Helshe must be adequately educated and somewhat more educated than  t h e  

group t o  be served i n  o r d e r  t o  command i t s  r e c o g n i t i o n  and r e s p e c t .  He/she 

c l e a r l y  must have a good working knowledge of a g r i c u l t u r e ,  t h e  community, i t s  

language and i t s  people.  S e l e c t i o n  of t h e  primary h e a l t h  c a r e  worker i s  b e s t  

accomplished a s  a  j o i n t  e x e r c i s e  between t h e  community, h e a l t h  o f f i c i a l s  and those  

who w i l l  t r a i n  himlher .  A s  much a s  p o s s i b l e ,  h e l s h e  should be s e l e c t e d  from a 

work group f o r  work p r a c t i c e  and be t r a i n e d  a s  i t s  primary h e a l t h  c a r e  worker. 

The s k i l l s  and f u n c t i o n s  of t h e  primary h e a l t h  c a r e  worker w i l l  c l e a r l y  va ry  

from country t o  country and community t o  community, depending on l o c a l  needs.  

General f u n c t i o n s ,  however, have been s e t  f o r t h  a t  t h e  i n t e r n a t i o n a l  conference on 

"Occupational Health i n  Developing Countr ies" organized by t h e  Permanent Commission 

and I n t e r n a t i o n a l  Associa t ion  on Occupational  Heal th  and t h e  World Heal th  

Organiza t ion  i n  Colombo, S r i  Lanka, i n  1981. These f u n c t i o n s  were l i s t e d  a s  

fo l lows : 

(a )  t o  survey workplaces,  u s ing  simple methods; 

(b )  t o  c o l l e c t  b i o l o g i c a l  o r  environmental samples; 

(c )  t o  i d e n t i f y  p o s s i b l e  sources  of i n j u r y  i n  t h e  workplace; 

(d) t o  recognize gene ra l  h e a l t h  problems of workers ,  whether o r  n o t  

t hey  a r e  work-related;  
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(e)  t o  r e f e r  p a t i e n t s  when necessary t o  the  appropr ia te  u n i t  i n  t h e  

h e a l t h  se rv ice ;  

( f )  t o  educate and adv i se  workers about h e a l t h  and s a f e t y  problems; 

(g) t o  g ive  f i r s t  a i d ;  

(h) t o  keep simple records  of ind iv idua l  workers, a s  we l l  a s  records  of 

working groups and surveys. 

I n  order  f o r  t h e  primary h e a l t h  ca re  worker t o  be e f f e c t i v e  i n  dea l ing  

with occupational  h e a l t h  and s a f e t y  problems i n  a g r i c u l t u r e ,  he must be both 

adequately t r a i n e d  and a b l e  t o  r e l a t e  t o  h e a l t h  s e r v i c e  p ro fess iona l s  s i m i l a r l y  

t r a i n e d  i n  t h e  p r i n c i p l e s  of occupa t ionaL~safe ty  and hea l th .  Adding t h e  primary 

h e a l t h  ca re  worker t o  the  occupational  h e a l t h  se rv ice  team provides a  t ang ib le  

means of br inging t h e s e  se rv ices  t o  t h e  a g r i c u l t u r a l  worker. The challenge 

i s  t o  broaden the  a p p l i c a t i o n  of t h i s  innovat ive  s t r a t e g y  i n  order  t o  have a  

measugable impact on occupat ional ly  r e l a t e d  morbidity and m o r t a l i t y  i n  t h e  

a g r i c u l t u r a l  s e c t o r .  

V I  PROGRAMMING FOR OCCUPATIONAL HEALTH I N  RURAL AREAS 

VI-1. General 

Most developing coun t r i e s  ho not a t  present  have ongoing occupational  

heal th  se rv ices  f o r  t h e i r  working popula t ions ,  including a g r i c u l t u r a l  workers; 

indeed, where the re  a r e  occupational  h e a l t h  s e r v i c e s ,  t h e  h e a l t h  needs of 

a g r i c u l t u r a l  workers a r e  genera l ly  not  covered. This s t a t e  of a f f a i r s  p r e v a i l s  

i n  the  countr ies  of the  Region without exception:  hence t h e  need t o  recognize 

t h e  s p e c i a l  h e a l t h  problems of a g r i c u l t u r a l  workers which j u s t i f y  t h e  development 

of appropr ia te  se rv ices  t o  s a t i s f y  t h e i r  unmet needs, p a r t i c u l a r l y  i n  view of 

the  emergence of new and complex h e a l t h  problems and hazards associa ted  with 

the  in t roduc t ion  of new a g r i c u l t u r a l  technology. 

The s t r u c t u r e  and organizat ion of an occupational  h e a l t h  programme w i l l  

obviously vary from country t o  country and even wi thin  a  country. They should 

be designed t o  be adequately adapted t o  l o c a l  condi t ions ,  taking i n t o  considera- 

t i o n  such f a c t o r s  as socio-economic s tandards ,  t h e  present  s t a t u s  of h e a l t h  

se rv ices  a s  we l l  a s  t h e i r  f u t u r e  t r ends  i n  development; and a l s o ,  t h e  a v a i l a b l e  

resources a s  regards manpower and a g r i c u l t u r a l  hea l th  problems. 
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VI-2. Education and t r a i n i n g  of personnel 

The type of personnel w i l l  vary from country t o  country according t o  t h e  

ob jec t ives ,  needs and resources  of t h e  programme. However, t h e  following 

categor ies  of personnel a r e  considered t h e  key persons i n  planning, implementa- 

t ion  and evaluat ion of t h e  programme. 

i Phvsicians 

These should be e i t h e r  occupational  hea l th  physicians o r  the  genera l  

p r a c t i t i o n e r s  who may a l ready be  working i n  the  e x i s t i n g  n a t i o n a l  r u r a l  h e a l t h  

services  o r  newly ass igned / rec ru i t ed  t o  work i n  one of these  se rv ices .  

Any one of these  ca tegor ies  of physicians should be s u f f i c i e n t l y  t r a i n e d  t o  

carry  out  the  following tasks :  

- provis ion of genera l  advice on occupational  h e a l t h  problems and 

se rv ices  ; 

- rou t ine  medical examinat ions  re-~lacement , pe r iod ic  and s p e c i a l  

examinat ions) ; 
- provis ion of medical care  t o  the  a g r i c u l t u r a l  worker and h i s  family 

wi thin  t h e  ava i l ab le  f a c i l i t i e s ;  

- supervis ion and con t ro l  of t h e  working environment; 

- supervision of hygiene and san i t a ry  i n s t a l l a t i o n s ;  

- h e a l t h  education through personal  contact  with t h e  worker during 

examinations, h e a l t h  counsel l ing,  i n  mosques o r  churches, e t c . ;  

- f i r s t  a id  and emergency t rea tment ;  

- maintenance of records and compilation of s t a t i s t i c s ;  

- accident prevention;  

- action-oriented research s t u d i e s  i n  a ssoc ia t ion  with spec ia l i zed  

se rv ices  and i n s t i t u t i o n s .  

( i i )  Medical a s s i s t a n t s  

Where the re  i s  a shortage of physic ians ,  medical a s s i s t a n t s  can be  given 

appropr ia te  t r a i n i n g  i n  order  f o r  them t o  perform a use fu l  r o l e .  
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( i i i )  S a n i t a r y  eng inee r s /occupa t iona l  h y g i e n i s t s  

S a n i t a r y  eng inee r s /occupa t iona l  h y g i e n i s t s  should be  t r a i n e d  i n  t h e  

a p p l i c a t i o n  and promotion of p u b l i c  h e a l t h  techniques  f o r  t h e  p r o t e c t i o n  and 

promotion o f  t h e  h e a l t h  of a g r i c u l t u r a l  workers a s  w e l l  a s  i n  t h e  supe rv i s ion  

of working p rocesses  i n  a g r i c u l t u r e  and of p r o t e c t i v e  equipment and i t s  proper  

uses .  

( i v )  S a n i t a r y  i n s p e c t o r s  

S a n i t a r y  i n s p e c t o r s  can be s u b s t i t u t e d  f o r  eng inee r s  o r  h y g i e n i s t s  when t h e  

l a t t e r  c a t e g o r i e s  a r e  n o t  a v a i l a b l e  and cpuld be g iven  a p p r o p r i a t e  t r a i n i n g  t o  

f u l f i l  t h e s e  r o l e s .  

(v) Occupational  h e a l t h  n u r s e s  

Occupational  h e a l t h  n u r s e s  should be t r a i n e d  i n  c l i n i c a l  nu r s ing  procedures 

a s  w e l l  a s  p reven t ive  measures f o r  t h e  h e a l t h  c a r e  of a g r i c u l t u r a l  workers .  

( v i )  Other  c a t e g o r i e s  of nu r ses  

P u b l i c  h e a l t h  and c m u n i t y  h e a l t h  n u r s e s  can be  g iven  a p p r o p r i a t e  t r a i n i n g  

t o  enable  them t o  a c t  f o r  occupa t iona l  h e a l t h  nu r ses  whenever t h e  l a t t e r  a r e  

no t  a v a i l a b l e .  

( v i i )  Laboratory t e c h n i c i a n s  

Laboratory t e c h n i c i a n s  should be t r a i n e d  t o  perform l abora to ry  examinations 

o r  f i e l d  i n v e s t i g a t i o n s  r e q u i r e d  f o r  c l i n i c a l  d i agnos i s  o r  assessment of t h e  

working environment. 

( v i i i )  Others  

Other  c a t e g o r i e s  of personnel ,  such a s  primary h e a l t h  c a r e  workers ,  v o l u n t e e r s ,  

a g r i c u l t u r a l  ex t ens ion  workers ,  v e t e r i n a r y  personnel  e t c . ,  w i l l  r e q u i r e  t r a i n i n g  

depending on t h e i r  e d u c a t i o n a l  background, t h e i r  normal d u t i e s  and a d d i t i o n a l  

t a s k s  they  may b e  r equ i r ed  t o  perform. 
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VI-3. Prograuune development process 

The i n i t i a t i o n  or  review of an e x i s t i n g  occupational  h e a l t h  programme should 

be c a r e f u l l y  planned and follow a l o g i c a l  process t h a t  i s  acceptable  t o  t h e  

appropr ia te  a u t h o r i t i e s  of t h e  country. The following s t e p s  a r e  suggested 
1 

a s  a poss ible  plan i f  such a p lan i s  not y e t  i n  ex i s t ence  . 
1. A governmental agency should be charged with assuming temporary 

leadership  i n  s e t t i n g  up a n a t i o n a l  body o r  committee of which represen ta t ives  

of t h e  departments of h e a l t h ,  a g r i c u l t u r e  and labour would be  core members; 

the re  may be o the r s ,  depending upon t h e  form of government involved. I f  needed, 

an exte-rnal s p e c i a l i s t  should be employed, t o  present  cases and desc r ibe  var ious  

so lu t ions .  The n a t i o n a l  body may then s e l e c t  an implementor t h a t  can assume the  

r e s p o n s i b i l i t y  f o r  developing the  programme. 

2 .  The programme implementor must examine, poss ibly  with t h e  a i d  of a 

team and some temporary e x t e r n a l  t echn ica l  adv i se r s ,  t h e  occupational  h e a l t h  

needs of t h e  a g r i c u l t u r a l  sec to r  and prepare an in te rven t ion  plan.  

3.  An information system has t o  be es tab l i shed .  Some bas ic  s t a t i s t i c s  

have t o  be  accumulated on morbidity a s  well  a s  mor ta l i ty  i f  f u t u r e  programming 

i s  t o  be e f f e c t i v e .  More sophis t ica ted  information w i l l  be accumulated a s  

the  methodology and system mature. 

4 .  The development of the  i n f r a s t r u c t u r e  t o  support programme a c t i v i t i e s  

and permit changes i n  emphasis w i l l  depend upon an ana lys i s  of f a c i l i t i e s  

ava i l ab le  t o  the programme. As an example, it might be poss ible  f o r  t h e  

l a b o r a t o r i e s  used f o r  ana lys i s  of p e s t i c i d e s  intended f o r  a g r i c u l t u r a l  purposes 

t o  serve a dual  r o l e  by adding t o  t h e i r  e x i s t i n g  t echn ica l  c a p a b i l i t i e s  t h e  

a b i l i t y  t o  assay p e s t i c i d e  poisonings of men and animals. Veterinary l abora to r i e s  

a r e  able  t o  a s s i s t  through t h e i r  d iagnos t i c  a c t i v i t i e s ,  p a r t i c u l a r l y  i n  zoonoses 

con t ro l  i n  man. Other components of the  ve te r ina ry  i n f r a s t r u c t u r e  se rv ices  

may a l s o  prove use fu l  inpu t s ,  such a s  reagent prepara t ion,  cold-chain, e t c .  

S imi la r ly ,  the  health-oriented l abora to r i e s  of t h e  t e r t i a r y  and secondary 

l lorkshop on Occupational Health Care i n  Agricul ture ,  WHO, OCH/80.3, 1980. 
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h o s p i t a l s ,  which a r e  equipped t o  a s s i s t  i n  d iagnos t i c  problems, can add t h e i r  

technology t o  d e a l  with t h e  environmental contaminants and p o l l u t a n t s  r e s u l t i n g  

from a g r i c u l t u r a l  a c t i v i t i e s .  Such e f f o r t s  would permit t h e  a l l o c a t i o n  of 

resources on a  l eas t -cos t  b a s i s  and help  e s t a b l i s h  p r i o r i t i e s  f o r  f u t u r e  

programming . 
5. Training programmes need t o  be es tab l i shed  t o  t r a i n  t h e  t r a i n e r s .  

Temporary exper t s  a l e r t  t o  n a t i o n a l  problems and we l l  schooled i n  occupational  

h e a l t h  techniques should be used a t  t h i s  l e v e l .  

6. These t r a i n e r s  w i l l  i n  tu rn  e s t a b l i s h  extension-type e f f o r t s  wi th in  a l l  

segments of t h e i r  r e spec t ive  organizat ions  (hea l th ,  a g r i c u l t u r e ,  labour ,  

education and o t h e r s ) .  There i s  a  need f o r  concerted a c t i v i t y  a t  a l l  o t h e r  

l eve l s .  

7. Training programmes would be  i n s t i t u t e d  through t h e  auspices  of t h e  

advisory committee and be d i r e c t e d  a t  informing primary h e a l t h  ca re  and 

extension workers of t h e  over t  symptoms of occupational  h e a l t h  problems i n  

a g r i c u l t u r e .  This t r a i n i n g  would develop a  cadre of ind iv idua l s  who would 

be more cognizant of occupational  h e a l t h  problems and thereby b r ing  them t o  

t h e  a t t e n t i o n  of h e a l t h  workers and appropr ia te  a u t h o r i t i e s  before  i r r e v e r s i b l e  

h e a l t h  condi t ions  arose.  

8. A simple repor t ing  system on occupat ional ly  suspected maladies i n  

a g r i c u l t u r e  should be developed. Figures repor ted  on t h e  prevalence of 

a g r i c u l t u r a l  maladies could be used t o  determine t rends  and e s t a b l i s h  p o t e n t i a l  

s i t e s  f o r  the  conduct of p i l o t  inves t iga t ions  and/or f u t u r e  epidemiological  

s tud ies .  

9 .  Ul t imate ly ,  an advisory committee should evolve wi th in  t h i s  programme. 

It should be composed of s t a f f  members i n  a r e a s  such a s  medicine, v e t e r i n a r y  

medicine, toxicology,  a g r i c u l t u r a l  engineering and s o c i a l  sc iences .  This 

committee would work with the  i n i t i a l  n a t i o n a l  body t o  eva lua te  f ind ings ,  

e s t a b l i s h  goa l s ,  conduct research and a c t  i n  an advisory capaci ty  t o  appropr ia te  

a u t h o r i t i e s  . 



WHO-EM/SOH/~Z 
WHO-EMISEM. OCC .HAZ. RAAI4 
page 63  

10.  F i e l d  screening  l a b o r a t o r i e s  where i n  s imple t e s t s  an e v a l u a t i o n  

could b e  made by l a y  persons  wi th  a  minimum of t e c h n i c a l  e x p e r t i s e ,  should be 

e s t a b l i s h e d .  Such t e s t s  would se rve  t o  a l e r t  t h e  proper  h e a l t h  a u t h o r i t i e s  

concerning any hazardous s i t u a t i o n s  t h a t  could be developing.  Such f a c i l i t i e s  

a r e  c r u c i a l  t o  t h e  development of r a p i d  h e a l t h  responses t o  acu te  h e a l t h  

s i t u a t i o n s ,  p a r t i c u l a r l y  i n  a r e a s  where primary h e a l t h  c a r e  a s s i s t a n c e  is 

minimal. 

VI-4. P r i o r i t i e s  

For a country wishing t o  develop o r  enhance i t s  occupa t iona l  h e a l t h  

progranme w i t h i n  t h e  e x i s t i n g  primary h e a l t h  c a r e  s e r v i c e s ,  it i s  f a i r l y  

easy t o  choose some of t h e  p r i o r i t y  a r e a s  t o  which a t t e n t i o n  should be p r i m a r i l y  

d i r e c t e d ,  e .g .  p e s t i c i d a l  u se ,  zoonot ic  d i s e a s e s  and c o n t r o l  of a g r i c u l t u r a l  

acc iden t s ,  e t c .  

V I I  CONCLUSI ONS AND RECOMMENDATIONS 

V I I - 1 .  Conclusions 

The g r e a t e r  p a r t  of t h e  Region's  working popula t ion  i s  engaged i n  

a g r i c u l t u r e .  Occupational  h e a l t h  problems i n  a g r i c u l t u r e ,  a s  w e l l  a s  c o n s t r a i n t s  

i n  t h e  d e l i v e r y  of occupat ional  h e a l t h  c a r e  t o  a g r i c u l t u r e  workers i n  t h e  

c o u n t r i e s  of t h e  Region, have been reviewed and cons idered  ex tens ive ly .  

Recognizing t h a t  t h e  problems a r e  p reva len t  and expanding r a p i d l y  i n  both 

n a t u r e  and e x t e n t ,  a  suggested programme f o r  development of occupat ional  

h e a l t h  c a r e  i s  inco rpora t ed  i n  t h i s  r e p o r t .  

VII-2. Recommendations 

A. To t h e  World Heal th  Organiza t ion  

It i s  recommended t h a t  WHO p l ay  a more a c t i v e  r o l e  i n  i n i t i a t i n g  and 

developing a programme d i r e c t e d  towards t h e  promotion of t h e  h e a l t h  s t a t u s  

of t hose  engaged i n  a g r i c u l t u r e  a s  an economic a c t i v i t y .  
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1. Technical cooperation wi th  coun t r i e s  i s  envisaged i n  the  following a reas :  

(a) t h e  establishment and development of occupational  h e a l t h  programmes f o r  

workers engaged i n  a g r i c u l t u r e ,  wi th in  the  framework of r u r a l  h e a l t h  

se rv ices  and primary h e a l t h  ca re ;  

(b) the  i d e n t i f i c a t i o n  and con t ro l  of occupational  hazards t o  which a g r i c u l t u r a l  

workers a r e  exposed i n  r u r a l  a r e a s ;  

(c) t h e  t r a i n i n g  of personnel a t  d i f f e r e n t  l e v e l s  i n  t h e  f i e l d  of occupational  

h e a l t h  i n  a g r i c u l t u r e ;  

(d) t h e  development of r eg iona l  o r  i n t e r r e g i o n a l  cen t res  f o r  t r a i n i n g  

and education i n  occupational  h e a l t h  i n  r u r a l  a reas  t o  cover coun t r i e s '  

needs ; 

(e) t h e  organizat ion of meetings,  seminars and workshops aiming a t  promoting 

in te rcoun t ry  co l l abora t ion .  

2.  Guidelines and manuals 

The following ac t ion  i s  proposed: 

(a) a  s e r i e s  of gu ide l ines  and manuals on i d e n t i f i c a t i o n  and con t ro l  of h e a l t h  

hazards i n  a g r i c u l t u r e  should be developed; 

(b )  gu ide l ines  on t h e  organizat ion of occupational  h e a l t h  se rv ices  f o r  ag r icu l -  

t u r a l  workers wi thin  e x i s t i n g  h e a l t h  set-ups c a t e r i n g  f o r  h e a l t h  of r u r a l  

popula t ions ,  should be drawn up. 

3 .  Research 

Encouragement should be given t o  r esea rch  p r o j e c t s  i n  the  f i e l d  of occupational  

hea l th  i n  a g r i c u l t u r e ,  p a r t i c u l a r l y  i n  a reas  not ye t  adequately s tudied.  

B.  To the  coun t r i e s  of t h e  Region 

The follow in^ recommendations a r e  made: 

1. Agr icu l tu ra l  workers, should be covered by the  umbrella of labour 

codes and s o c i a l  s e c u r i t y  laws. 

2. Curr icula  on the  p ro tec t ion  and promotion of t h e  h e a l t h  of a g r i c u l t u r a l  

workers should be components of a l l  educat ional  and t r a i n i n g  courses f o r  a l l  

ca tegor ies  of h e a l t h  personnel ,  whether a t  under o r  post-graduate l e v e l s .  
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3 .  There should be coordination among a l l  concerned wi th  occupational  

hea l th  f o r  a g r i c u l t u r a l  workers, e  .g. m i n i s t r i e s  of h e a l t h ,  labour,  a g r i c u l t u r e ,  

research i n s t i t u t i o n s ,  u n i v e r s i t i e s ,  t r ade  unions, e t c .  

4 .  Occupational h e a l t h  se rv ices  f o r  a g r i c u l t u r a l  workers should be 

in tegra ted wi thin  t h e  h e a l t h  se rv ices  i n  general  and with primary h e a l t h  ca re  

i n  p a r t i c u l a r .  
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ANNEX I 

PRO GRAMME 

- Registration of participants 

- Formal opening of the Seminar 

- Inaugural address by H.E. the Minister 

of Health (or his representative) 

- Message from Dr Hussein A. Gezairy, 

'Regional Director, WHO Eastern 

Mediterranean Region 

- Recess 

- Election of Officers (Chairman and 

Rapporteur) 

- Adoption of the Agenda 

- Programme of work 

- Introduction to the Seminar 

- Objectives of the Seminar 

- Introduction of the Working Document, 

Dr A.M. Emara, h'HO/TA 

- Country presentations 

- General consideration of agricultural 

work 
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Sunday, 9 December 1984 

08.30 - 09.00 

Monday, 10 December 1984 

08.30 - 10.00 

- Occupational Hazards in Agriculture: 

Introduction, Dr M.A. Khalil 

- Physical Hazards 

- Recess 

- Country Presentations 

- Chemical Hazards - Pesticide 
Intoxication, Dr A.M. Emara WHO/TA 

- Other Chemical Hazards 

- Other Chemical Hazards (cont .) 

- Biological Hazards 

- Recess 

- Biological Hazards (cont.) 

- Country Presentations 

- Organic Dusts 

- Psychosocial Hazards 



Tuesday, 11 December 1984 

08.30 - 10.30 

Wednesday, 12 December 1984 

08.30 - 10.30 

Thursday, 13 December 1984 

08.30 - 10.30 
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- Agricultural Accidents 

- Recess 

- Country Presentations 

- Health care system in rural areas, 

Dr A.M. Emara 

- Occupational health care for agricultural 

workers, Dr M.A. Khalil 

- Discussions 

- Health care for agricultural workers 

within primary health care services, 

Dr M.A. Khalil 

- Recess 

- Continuation of above item and discussions 

- Conclusions and Recommendations 

- Recess 

- Presentation and adoption of draft report 

of the Seminar 

- Closing Session 
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ANNEX I1 

LIST OF PARTICIPANTS 

CYPRUS 

DEMOCRATIC YEMEN 

EGYPT 

JORDAN 

* 
D r  A. Georgiou 
Occupa t i ona l  Hea l t h  P h y s i c i a n  
7 ,  Gr iva  D igen i  S t .  
Aglan t  z i a  
N icos i a  
CYPRUS 

D r  M. A l i  Al-Bousi 
D i r e c t o r  
Occupa t iona l  Hea l t h  P r o j e c t  
M i n i s t r y  of P u b l i c  Hea l th  
Aden - 
DEMOCRATIC YEMEN 

D r  Ahmed Taher Shaker (Rappor teur )  
S u p e r v i s o r  of Occupa t iona l  Hea l th  
I n d u s t r i a l  Hea l t h  Department 
M l n i s t r y  of  Hea l th  
C a i r o  
EGYPT 

D r  Jassem Khadem A1 Ajzan (Chairman) 
D l r e c t o r  of  N a t i o n a l  Cen t r e  

of Occupa t iona l  Hea l th  and S a f e t y  
M l n i s t r y  of  Hea l th  
Baghdad 
IRAQ 

D r  Fa r e s  Khouri 
Occupa t i ona l  Hea l th  S p e c l a l i s t  
c / o  M i n i s t r y  of  Hea l th  
Amman 
JORDAN 

* 
Unable t o  a t t e n d  



PAKISTAN 

SUDAN 

OBSERVERS FROM HOST 
GOVERNMENT 

D r  M.A. K h a l i l  
(Sec re t a ry )  

D r  A.M. Emara 

Pls A. A t a l l a h  
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* 
D r  Mohamad Akbar Khan 
Director 
Heal th  S e r v i c e s  
Government of Baluchis  t a n  
Quet ta  
PAKISTAN 

D r  N a g m  E l  Din Hemat S h e r i f  
Occupat iona l  Hea l th  Department 
m n i s t r y  of Hea l th  

D r  Hikmat J a m i l  
c / o  Min i s t ry  of Hlgher Educat ion & 

S c i e n t i f i c  Research 
Col lege  of Medicine 

D r  Fouad Shaaban 
Directorate of Army Hea l th  S e r v l c e s  

M r  Saada l l ah  A t t i y a  
D i r e c t o r  
Labour R e l a t i o n s  
General  Fede ra t i on  of Labour 

h!O SECRETARIAT 

Reglonal  Adviser  on 
Occupat iona l  Heal th 

k.O/Temporary Adviser  

S e c r e t a r y  

kTHO Eas t e rn  Mediterranean 
Regional  O f f i c e  

P r o f .  of I n d u s t r i a l  
Medicine, Facu l ty  of 
Medicine, Ca i ro  U n i v e r s i t y ,  
Ca i ro  

WHO Eas t e rn  Mediterranean 
Regional  Of f i ce .  




