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After  the a t t ack  phase of any smallpox ei-adication programne nas 
ended, the  aim of smallpox vaccinatiori a c t i v i t i e s  is t o  keep the immunizatio:~ 
s t a t u s  of the  population a t  a s a t i s f a c t o r y  l e v e l  t o  prevent the  spread of 
the  d isease  when introduced. We can presume t h a t  d u r b g  a successful  a t t ack  
phase 9C$ o r  more of the population should be given eitl?er primary vacciriation 
o r  revaccination so t h a t  af terwards the  heal th  services  a r e  obliged only t,o 
cover ne:~borns with primary vaccinations durin..; t h e i r  f i r s t  year of l i f e  and 
t o  o f f e r  r e ~ a c c i n a t i o n s  t.o the  t o t a l  population every 3-5 years.  If the  
vaccine used during the at,tack phase is of s a t i s f a c t o r y  pot,ency and s u f f i c i e n t  
population coverage is achieved, such a procedure would seem t o  have a sound 
b a s i s  fr,om both t h e o r e t i c a l  and practical.  points  of view. 

During the a t t ack  phase of a smallpox eradicat ion p ro jec t ,  usually 
uni-purpose smallpox workers a r e  employed. Their task,  i r r e spec t ive  of 51-.e 
l e v e l  a.t which they a re  engaged (whether na t iona l ,  provincia l  o r  d i s t r i c t ) ,  
is exclus ively  smallpox eradicat ion.  This smallpox s t a f f  of ten  has a good 
d e a l  of autonomy wi th i r  the  ex i s t ing  frame of the  hea l th  services  in regard 
t o  personnel po l i c ies ,  f i n a n c i a l  matters  and management of supplies including 
vaccine, equipment and t r anspor t .  This s trong an5 semi-independent organiza Lion 
is undoubtedly needed i f  the  a t t ack  phase is to achieve i ts  goal.  The success- 
f u l  campaign, however, followed by a decrease i n  the  number of smallpox cases 
and with smallpox-free s t a t u s  in s i g h t ,  is often combined w i t h  decrease of 
i n t e r e s t  f o r  smallpox problems from the s i d e  of government a u t h o r i t i e s ,  the 
general  public and the heal th  services  Wlernselves. A t  t h i s  point  the quest ion 
may a r i s e  whether the  existin,g smallpox eradicat ion organizat ion is no t  too 
l a rge  o r  too expensive t o  carry  011 with t h i s  mi-purpose a c t i v i t y  only. 
Consequently two approaches a r e  usually adopted. E i the r  the smallpox s h f f  
is engaged f o r  discharging other  d u t l e s  not  connected with smallpox control  
and is gradually in tegra ted  in to  the  ex i s t ing  hea l th  services,  o r  the  preventive 
p a r t  of smallpox a c t i v i t i e s  is t ransferred  t o  o ther  sec to r s  of the  hea l th  
services .  A s  a r e s u l t  of eibiner approach, the pos i t ion  of a uni-purpose 
smallpox worker gradually disappears and the  smallpox organization is absorbed. 
by heal th  centres,  p o l i c l i n i c s  and sect ions  f o r  communicable d iseases  control  
of hea l th  departments. 

In this way the  system of a multi-purpose hea l th  worker was introduced 
during 1966-67 i n  some of -the Indian S t a t e s ,  and we had opportunity t o  observe 
recent ly  t h i s  type of organiza-tion i n  Kerala and Mysore. The u n i t ,  t o  which 
the  multi-purpose hea l th  workers ( ca l l ed  bas ic  hea l th  worlcers) a r e  at tached 
i n  these two S t a t e s ,  is a primary hea l th  centre,  which is responsible f o r  
cura t ive  and preventive heal th  services  within a bloc (a p a r t  of a d i s t r i c t )  
with a population ranging between 70 000 and 150 090. 

The s t a f f  of a primary heal th  centre va r ies  between 25 t o  50 persons 
including 1 o r  2 doctors and 5 t o  12 basic healzh workers. I n  theory, a bas ic  
heal th  worlser should serve a population of about 10 000, but  t h i s  r a t i o  is 
n o t  reached in prac t i ce  and usual ly  l i e s  between 1 : 12 000 and 1 : 15 000. 



The majori ty of the  bas ic  hec l th  workers were employed ir, the pas t  in hea l th  
programmes l i k e  malaria eradicat ion,  yaws control  and smallpox. They received 
an in-service t r a in ing  of severa l  weelrs ' durat ion during which they were 
acquainted with bas ic  problems ar.d t h c i r  solu-Lions of t i i e i r  f u t u r e  f i e l d s  
a c t i v i t y  consis t ing  o f :  ( a )  malaria survei l lance  

(b )  smallpox vaccination 
( c )  hea l th  education 
( d )  family planribg motivation 
( e )  col leot ion of da ta  o f  v i ~ t a l  s t a t i s t i c s  f o r  

hea l th  services  

Trre a rea  o l  the  bloc is divided in to  part.s equall ing the  number of 
bas ic  hea l th  workers employed, who haie t o  v i s i t  every household once a 
month t o  pe r fom the  above-mentioned d u t i e s .  A bas ic  h e a l t h  worker spends 
about 20 t o  25 days i n  the  f i e l d  and i f  we ~ s s u r r ~ e  t h a t  the  populatio-n under 
h i s  care is 12  000 and tiat each household comprises 6 persons on an average 
the  number of households t o  be v i s i t e d  each day i s  about 80 t o  100. I f  we 
presume f u r t h e r  t h a t  of h i s  8 working hours a day two a r e  spect  f o r  t r a v e l  
purposes, no more than few minutes ' t i i e  would be l e f t  f o r  eech household. 
p rac t i ce  indeed the  t a r g e t  of 80-100 o r  more household pcr  working day i s  
d i f f  i c u i t  t o  achieve. Thzrefore, tlle households a r c  v i s i t e d  l e s s  ofter? t k i m  
once a month, or  the bas ic  hea l th  worker contacts  t i e  v i l l a g e  leader ,  scli-01 
teacher o r  o the r  v i l l a g e  o f f i c i a l s  and c o l l e c t s  the  information ava i l ab le  abo:lL 
newborns, new a r r i v a l s  (new-comers), siclc persons e t c  and m&es househo1.d 
v i s i t s  on a se lec t ive  b a s i s .  Of course such an approach needs a r e l i a b l e  
source of information, close co-operation with the  v i l l a g e r s  and a good d e a l  
of au thor i ty  commanded by the  bas ic  hea l th  worker himself.  Then only the 
work ca r r i ed  ou t  by the  bas ic  hea l th  worker would be reasonab1.y e f f e c t i v e .  
Therefore, smnll.pox vaccinations a r e  performed d u r b g  h i s  tours  a t  co?lectioli  
points  rathey than through house- to-house v i s i t s .  Primary vaccinations are 
offered t o  newborns and t o  persons n o t  vaccinated in +he p a s t  and r e v a ~ c i ~ c l t i o n s  
a r e  given t o  persons, who a r e  wi l l ing  t o  accept  it. Assu-ming t h a t  the  
population of the  a rea  under the  care of a bas ic  hea l tn  worker i s  12 000, the 
year ly  number of primary vaccinations t o  be gi-ren t o  newborns ( a c c e p t k g  
40 per  thousand, b i r t h  r a t e )  is 480 m d  the  number of revaccinations (1/3rd 
of the population) is 4 000 giving a t o t a l  of 4 480 vacc imt ions  per year. 
Accepting a r e a l  f igure  of 200 working days per year,  the  d a i l y  performance 
of a basic h e a l t h  worker should be a t  l e a s t  22 vaccinations,  a t a r g e t  which 
we found was no t  a t  a l l  a t t a ined  Ln the f i e l d .  Prom the  records end repor t s  
ava i l ab le  in severa l  primary h e a l t h  cent res  v i s i t e d  it was found that tne 
number of t o t a l  vaccinations performed by the  basic hea l th  workers var ied  
during 1968 and 1969 between 2 m d  14 vaccinations per work&; day. For 
recording of vaccinations performed the  family r e g i s t e r  is used, which, b e c a ~ s e  
of i ts  complicity, presents  many disadvantages. %sic  hea l th  workers r e p o r t  
the  vaccinations t o  primary h e a l t h  cent res  every month. 
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In some primary h e a l t h  cent res  the take-rates a r e  estimated on a 
rout ine  bas i s  e i t h e r  by tile bas ic  healtli  workers themselves during the  f i e l d  
v i s i t s  t h a t  follow o r  by hea l th  inspectors s.jpemrising t h e i r  a c t i v i t i e s .  

The supervision of' 'basic hea l th  woi2kers i n  the f i e l d  of smallpox 
vaccinations l i e s  i n  the hands of n heal th  inspector  employed A t  the l c v e l  
of primary hee l th  centre.  This is a s ing le  pos t  with the  r e s u l t  the  r a t i o  
of supervisor t o  vaccina~tors va r ies  g r e a t l y  (from 1:5 t o  1:15), depending 
upon tine nlmber of basic healt!? workers. The hea l th  inspector is responsible 
f o r  programming of' vaccinations, supply, s torage  and d i s t r i b u t i o n  of smallpox 
vaccine, co l l ec t ion  of da ta  from bas ic  h e a l t h  workers and preparat ion of 
monthly v:?ccination repor t s  f o r  the d i s t r i c t  l eve l .  

Observations made i n  the  f i e l d  indicate  tkt in regard t o  smallpox 
vaccination a c t i v i t i e s  of bas ic  h e a l t h  workers, the  system may be workable i f :  

( a )  the higher output  of vaccination per working day i s  a t t a inab le  
i n  pract ice .  For the  average population of 12 000 served by a 
basic  hea l th  worker, the  necessary d a i l y  performance should be 
20-25 vaccinations per  day. It seems t h a t  such a higher perfo~mance 
could be accompliskicd i f  more a t t e n t i o n  t o  programming and 
supervision were paid .  I n  t h i s  regard increase in the  number of 
supervisory s t a f f  t o  g e t  a b e t t e r  r a t i o  of 1 supervisor per  4 t o  5 
bas ic  healtin workers might be benef ic ia l .  

(b)  the bas ic  hea l th  worker is well  t ra ined and in te res ted  i n  h i s  
job with a sense of r espons ib i l i ty .  

( c )  he is equi;?ped with t r anspor t  f a c i l i t i e s  (b icycle)  which would 
enable him t o  reduce h i s  t r a v e l  time. 

( d )  he is ge t t ing  the  necessary guidance and encouragement from the  
medical o f f i c e r s  of the primary hea l th  centre,  and has s u f f i c i e n t  
personal au thor i ty  t o  influence l o c a l  leaders  and v i i l a g e  o f f i c i a l s  
t o  e n l i s t  t h e i r  co-operation and sappor t ,  

( e )  even tinough i n  some areas ,  deperiding upon the l o c a l  circumstances 
an increase i n  the  number of bas ic  healtkh workers might be necessary 
with a view t o  bringing down the  s i z e  of the population served by 
them, it would eppear more irnpor+mt t o  e f f e c t  some improvement 
i n  t h e i r  presen-t q u a l i t y  of work. 

In c o n t r s s t  t o  the  above r o l e  play-ed by the  multi-purpose workers, 
the  so ca l led  'du.al sys-tern', introduced in Indonesia about 40 years ago, has 
two dis t inguishing fea tu res :  

1. The smallpox vaccination s t a f f  remains n separa te  body regardless 
of the  phase of the smallpox eradicat ion progra.mme; ard 

2. The primary and revaccinations a r e  performed by thz vaccinators 0x1 

separa te  tours  within the same area .  
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It would be recessary  t c  b r i e f l j  explnin <fie administrat ive divivision 
of Indonesia t o  ha*$? an understnnding how t h i s  dual  system works. The coun-try 
is divided i n t o  provinces consist ing cf regencies, rfiihich i n  turn ,  a r e  divided 
i n t o  s u b d i s t r i c t s .  The everaze population of a s u b d i s t r i c t  va r i es  betweca 
40 000 :~nd 80 300. For the  execution 3f the  vacckxtion programme ruithin s 
s u b d i s t r i c t  one vaccinator  is responsible,  -xiiosc sole  task is smallpox 
vaccination.  This s u b d i s t r i c t  vr:ccirator is supervised from the regency 
l e v e l  by a senior  supervisor ac t ing  undcr the  g:~.idancc of -z rcjiency mcdiccl 
and h e a l t h  o f f i c e r .  Time u n i t  f o r  t,he programmirrg of both primary v a c c i r ~ ~ t i o i ~ s  
and revaccinations i s  R quarscr of a ycnr. A v a c c k a t o r  during the first eigh-i 
weeks of each quar ter  v i s i t s  a l l  v i l l a g e s  i n  h i s  s u b d i s i r i c t  t o  perform primary 
vaccinations of newborns only. For t h i s  purpose the subdistr ict ;  i s  divided 
i n t c  8 zones and the  population of each zone is t o  bc covercd i n  one week 
(Diagram 1 ) .  Theref ore,  during one year four  tours  f o r  primary vacciri~.kions 
a r e  performed by s u b d i s t r i c t  vaccinator .  Ass.ming t h a t  thc  population of . 
s u b d i s t r i c t  is 60 000, the  number of new borns co~ . ld  be estimated a t  2 400 per 
year a t  a b i r t h  r a t e  of 40 per  1000. I f  there a r e  5 working days in  a week, 
the t o t a l  number of working days per  q u z r t f r  f o r  primary vaccinations,  i . e .  
8 wceks is 40 and the  number of primary vaccinations t o  be performed would 
be GOO. The d a i l y  output works out  t o  15 primaq vaccinations.  The remainins 
5 weeks of the  quar ter  a r e  devoted t o  revcccinations.  During t h i s  round tile 
vaccinator  v i s i t s  1/12 of the  a rea  of h i s  s l ~ b d l s t r i c t  covering with re- 
vaccinations a l l  tne  populntion except newborns. In this way during one year 
1/3 of tne  s u b d i s t r i c t  population is  revaccinated (Diagram 2 ) .  On the same 
b a s i s  a s  above, over a period of 20 weeks i n  a year 20 000 persons i n  a 
s u b d i s t r i c t  would be revaccinated a t  the  r a t e  of 200 revaccinations per 
working day. 

Tie vaccinations a r e  a t  present  recorded on t a l l y  shee t s  and reported 
t o  the  regency level. once a montln. 

This system has a g r e a t  t r a d i t i o n a l  support in Indonesia and i ts  
rout ine  and systematic execution i n  the  pas t  was the bas i s  of the  smallpox- 
f r e e  s k t u s ,  which the  country achieved in  Yke t h i r t i e s .  Following the  
launching of tlie smallpox eradicct ion programme again i n  1968, t,his system 
has been reintroduced with some modifications. Tnese modifications based 
upon discussions and recommend.at~ons of s e ~ i n a i - s  held during the prepera-tory 
phase of the programme comprise three  basic points :  

(1) Primary vaccinat,ions performed d u r i r ~  the f i r s t  e i g h t  weeks of 
each quar ter  a r e  offered not  only t o  newborns but a l s o  t o  a l l  persons regardicss  
of t h e i r  age, who have not  been successful ly  vaccinated previously. 

( 2 )  Repeated pr imnry vaccina4;ions a r e  given during the  subsequent 
quar te r  t o  children and a d u l t s  i r l  case vaccinat iors  pcrformed during the  
previous quar ter  had prosed TnefYective. T';-lis procedure implies thc i n t r o d u ~ t i m  
of a systematic t a k e - ~ a t c  inspection during repeatod v i s i t s  f o r  primary 
vaccinations.  
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( 3 )  It is now possible l o r  the loca l  heal.th a~ l . thor i t i e s  t o  decide 
whether t o  shorten orB extend t!le pcrioa dcvoi;ed -to prfinary vaccinations o r  
revaccinations in each quar ter  depending upon l o c a l  needs and circumstances 
ill rzla-Lion t o  the a c t u a l  epidemiologloal s i t u a t i o n  obtaL~ir:s i n  a s u b d i s t r i c t .  

A s  t he  backlog of urivaccb-atcd childrel-1 and a d u l t s  i?. some a rcas  of 
the cowltry proved t o  bz high, i n  accordrcilce with 1 2nd 2 above, the t a r g e t  
f o r  pr imar j  vaccine.tior*s pcrfoi-ned during 8 :ieeas tour  of each quar ter  has 
Tncreased recent ly .  

I n  p rac t i ce ,  a  s u b d i s t r i c ' ~  vacninator hias a fixed. quar te r ly  plan f o r  
primary vaccinations a s  h e  w i l l  be v i s i t i n g  repea-tedlq t h e  same v i l l a g e  each 
qu-arter. This plan is submitied t,c v i l l a g e  o f f i c i a l s  within a p a r t i c u l a r  
s u b d i s t r i c t ,  so  t h a t  thcy know well  i n  advsncc about the  timing of the 
vaccina-tor 's  v i s i t  t o  the   illag age concerned. 

For revaccinations a plan f o r  four  quar te r s  of the year is prepared, 
es above, tl?c v i l l a g e  leadcrs  a r c  kept  informed of tile vaccinator ' s  v i s i t .  

Tine dual  system has proved s a t i s f a c t o r i l y  vjorlcable i n  the  p a s t  and has 
worked e f f i c i e n t l y  durb:? a l l  phases of the  smallpox eradicat ion campeiyp. 
The system is ad~ant~ageous  i n  t h a t  a well  or2p;anized inachbery is p o r s i s t i r ~ ; ; ,  
which can be e a s i l y  run and supervised Li 2 uniform manner. A s  f o r  Java, 
because of i t s  high population densi tg ,  Yne high figiire of population f o r  or-c 
vaccinator  was riot a handicap. However, the folloi.~ing precautions would be 
necessary f o r  the  success of t h i s  system: 

( 1 )  Proper programmirig of vaccinztion t.ours 'and advance not ice  t o  
v i l l a g e s  t o  be vlsi-t-d. Because th-e plans a re  f ixed and repeat  v i s i t s  a re  
made t o  v i l l a g e s ,  it is no t  d i f f i c u l t  t o  achieve t h i s .  

(2 )  Close co-operation of the hea l th  services  a t  t h e  regency l e v e l  
with loca l  bodies and v i l l a g e  o f f i c i a l s  t o  gain t h e i r  f u l l  understanding 2nd 
suppor4i Isr the srnnllpox vaccinat ior  programre m d  t o  e l i c i t  t h e i r  response. 

( 3 )  Reliable vaccinator  s t a f f  with the  necessary sense of t h e i r  
r e s p o n s i b i l i t i e s ,  equipped with t r anspor t  f a c i l i t i e s  (b icycle)  to cut  the  
t r a v e l  time t o  tile rninimun! and t o  v i s i t  p a r t i c u l a r  v i l l a g e s  without delays,  
which have a d e t e r i o r a t k g  e f f e c t  on tne public response. 

The dual  system ( l i k e  any other  unipurpose system), seems t o  have 
d i s t i n c t  edvantages from an organizat ional  p o b ~ t  of view. The sjrstem presents  
an uniform body concerned with a s ing le  a c t i v i t y ,  which can be planned and 
executed i n  a precise  inanner with c lea rcu t  du t i e s  and r e s p o n s i b i l i t i e s  mcl 
well  defined l i n e s  of supervision.  However, the  r a t i o  of 1 vaccinator  t o  
50 000 o r  more of population is high, i n  densely populated a reas  with good 
communication f a c i l i t i e s  as i n  Java t h i s  d id  not  prove t o  be a hzrldicap. Tke 
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economy i n  the  use of vaccine when t h e  b i furcated  needle technique is 
applied,  is  good during revaccination tour.  During the  primary vaccination 
round of v i s l t  t h e  way t o  ecoxomize tine use of the  vaccine remains i n  backlog 
f igh t ing  and i n  repeated primary vaccinations of f a i l u r e s .  A f t e r  an  a t t a c k  
phase, when t h e  s a t i s f a c t o r y  vaccination coverage of a population is reached, 
t h e  smallpox vaccinators may be given t h e  add i t iona l  t a s k  of performing 
vaccinations aga ins t  o the r  infect ious  diseases.  I n  tinis regard the  BCG 
vaccination should be taken i n t o  account. This approach m i g h t  he applied t o  
crea te  a post of a vaccinator ,  responsible f o r  the whole immmization progmrme. 
This has a disadvantage i n  t h a t  i f  a vaccinator ' s  post  I s  vacant ,  the re  is  
no one t o  do t h e  task .  

The system of a multipu-rpose hea l th  workers has on the  o the r  hand a n  
advantage of in tegra t ion  of smallpox control  wi th  t h e  ex i s t ing  h e a l t h  services ,  
which a r e  responsible a t  tine h e a l t h  cent re  l e v e l  f o r  curat ive and preventive 
work. The general  t rend f o r  in tegra t ion  is obviously a correc t  approach f o r  
the  fu ture  development of hea l th  services .  The main points  represent  however 
two questions: how many f i e l d s  should be covered by a multipurpose hea l th  
worker and how t o  exerc ise  a proper supervision over them. There i s  observed 
i n  mny countries that t h e  more these  du t i es  a r e  divergent and cover d i f f e r e n t  
f i e l d s ,  t h e  more proper programing and supervision becomes d i f f i c u l t .  A t  
present  i n  t h e  two Indian S t a t e s ,  refer red  t o  above, t h e  bas ic  hea l th  worker 
is a c t i v e  i n  h i s  a r e a  i n  s e v e n 1  important but  d i s t a n t l y  re la ted  f i e l d  of 
heal th .  This s i t u a t i o n  together  wi th  inadequate supervision implies,  t h a t  a 
bas ic  h e a l t h  worker may spend more time on problerns he i s  personally in te res ted  
i n ,  o r  may tack le  those problems only, i n  which an  exact measure of h i s  f a c t u a l  
performance is  d i f f i c u l t  t o  apply. 

It seems t h a t  the re  i s  l i t t l e  doubt, t h a t  t h e  use of multipurpose 
h e a l t h  workers f o r  smallpox vaccinations needs f u r t h e r  study with a subsequent 
assessment t o  e s t a b l i s h  under p a r t i c u l a r  circumstances: 

- t h e  most proper s e t  of t h e i r  du t i e s  i n  f i c l d ,  

- and t h e  bes t  ways f o r  programming of t h e i r  multipurpose a c t i v i t i e s ,  
concurrent superu-ision and assessment. 
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Weeits of each 
quar ter  of a year 

Eight zones of the s u b d i s t r i c t  a r e  v i s i t e d  during the  f i r s t  
e igh t  weeks of each quar ter  t o  perform primary vaccinations 
of newborns and persons no t  successful ly  vaccinated in the pas t .  
The whole s u b d i s t r i c t  is v i s i t e d  four  times every year f o r  
t h i s  purpose. 

Second 

DIAGRAM 2 

During 5 weeks of each quar ter  1/12 of khe a r e a  of a  s u b d i s t r i c t  
is v i s i t e d  f o r  revaccination of the  t o t a l  population. During one 
year l/f, of the population of a  s u b d i s t r i c t  is covered. The 
vaccinator  r e tu rns  t o  perform revaccinations i n  the  same area  
every t h i r d  year. 


