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DEVELOPMENT OF THE SMALLPOX SURVEILLANCE PROGRAMME 
IN ANDHRA PRADESH STATE, INDIA 

by 

1 
Dr M. C .  Apparao 

Andhra Pradesh is  the largest of the southern states of India with a population 
of 42 .7 million living in 20 districts (Table 1 ) .  The state is known to have 
been endemic for smallpox for centuries . · Reported cases and deaths due to small­
pox from 1956 to 1970 are shown in Table 2.  The National Smallpox Eradication 
Programme was launched in the state during the last quarter of 1962 with the 
object of vaccinating at least 80% of the population by the end of 1966 . During 
that period 6 . 44 million primary vaccinations and 38.58 million revaccinations 
were performed . The total number of vaccinations (44 . 02 million ) was greater 
than the population . This is due to the fact that some revaccinations were 
repeated. 

Even after the mass vaccination programme , the inc idence of smallpox continued 
at a high level wit� 8679 and 7951 cases reported during 1967 and 1968 respectively. 
It appeared as though a high level of herd i�ty alone could not effect ively 
limit the transmission of smallpox . Persistence of infection for more than 24 
months in some of the districts was a main problem that required irrmediate attention . 

The Problem 

In�ensive efforts were made to search for the reasons for persistent transmission . 
Investigations in the field and a critical analysis of epidemic reports for 1967 and 
1968 revealed the following. 
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Reporting and C ontainment 

The reporting of smallpox cases in almost all villages was nearly complete 
but abnormally delayed. The first case was never detected and until at least 
one death occurred, the outbreak was not reported. There were no serious efforts 
at any level to improve reporting of cases . 

There was usually no delay on the part of health staff in reaching the 
infected village after receiving a report . Within 24 to 48 hours, they reached 
the spot for containment efforts . But by that time , the outbreak was usually 
already on the decline as the available susceptible persons , who were not many , 
had been infected. More important , however , was the fact that infection had 
already been disseminated to other villages and towns . 

Epidemic investigations were defective . The health staff did mass vacc inations 
in the village from which the report came . They would return to their headquarters , 
fully satisfied with the control measures taken . In a few days , however , another 
report would come from a nearby village and the pattern would be repeated. 

The Medical Officers of the Primary Health Centres were neither acquainted 
with proper epidemic containment measures nor were they interested . The contain­
ment operations were entirely left to junior paramedical staff and vaccinators 
who , in turn, had little knowledge about the epidemiology of smallpox and proper 
containment measures . 

At the state level , supervision left much to be improved. A staff of one 
Medical Officer with a few clerical assistants, was inadequate to cope with the 
problem . 

Epidemiological Features of Smallpox 

In general , the transmission of smallpox was rather slower than was previously 
thought. Normally, it took many months for an epidemic outbreak to build up to 
a large number of cases . However , explosive outbreaks occurred in a few communities 
who resisted vaccination .  Nearly 80% of persons in some of these communities were 
unprotected. Fishing communities along the sea coast , away from the main population 
centres , were the best example . The smallpox virus found them an ideal host 
population who were not only susceptible but who helped the virus to find new 
susceptible hosts by continuously migrating along the sea coast . Smallpox infection 
could persist throughout the year in these communities by shifting from one settle­
ment to another . 

Nearly 66% of the total cases were less than 15 years of age . 



Vac cination and Vacc inati on Technique 
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Through 1965� l iquid c alf lymph was used for vaccinati on but , thereafter , 
freeze dried vaccine replaced the liquid vac cine . The success rate of revacc inations 
with rotary lancet technique us ing free ze dried vacc ine was never found to be more 
than "!1$. 

Exc ept for a few isolated cormnunitie s ,  people generally realized the value of 
vac c inat ion . This trend was espec ially noted among children of school age . 
Children no l onger ran away from vacc inators but c ame f orward to be vaccinated . 
In c ertain urban communities , there was not only an acc eptance but also a demand 
for vac c ination . 

Actions Taken 

Measures to Improve Report ing 

The v illage headman is statutarily responsible for reporting but se ldom 
performs this duty . According to the Public Health Act every guardian or parent 
of a smallpox pat ient should report the infection . However , the people are 
accustomed to hiding c ases ins ide the house . Even the ne ighbours may not know 
that there are smallpox cases next door . People are afraid to reveal the c ase for 
fear of f orceable isol ation of the pat ient in a hospital . Consequent lyJ the village 
headman is not usually aware of the infect ion until a death oc curs . 

Apprec iable progress in report ing is difficult unless the people themse lves 
realize the importance of early reporting . Although health educat ion is the long 
range answer , practical demonstrations of succ essful and effective c ontainment 
measures in the field after a chance early detection of cases was found to be a most 
effective way of educating and motivating the people . 

In addition ,  the following immediate measures were taken . 

{a) Bas ic health workers , malaria surveillanc e workers , auxiliary nurse mid-wives 
and health visitors were instructed to detect smallpox and to report cases immediately . 

(b ) The grampanchayats and school teachers were also requested to report . 

(c ) Printed and addressed red c ards were di stributed for the purpose of report ing .  
Only the name and address o f  the patient and the name of the village had t o  b e  filled 
in . 

Training of District O ff icers and F ield Staff 

Training is c onsidered to be most important . The field staff must know spe c i ­
fically what they are t o  do and why they have · t o  do it . Therefore , from 1968, 
training programmes were begun . 
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( a )  All district and deputy district Medical and Health Officers were trained for 
2 days in surveillance,  assessment by scar surveys, methods of supervision and the 
use of the bifurcated needle . 

(b ) All paramedical assistants in eaoh district were trained for 4 days . They 
were trained more intensively as they are the most important persons responsible 
for field work. Elementary knowledge about the epidemiology of smallpox, techniques 
of investigation and containment , scar surveys ,  and the multipuncture technique 
of vaccination were explained. Seminars were conducted in which paramedical 
assistants presented and discussed their field experiences . With the aid of their 
suggestions, detailed job analyses and job descriptions were worked out . 

(c ) Since 1968, groups of 30 medical officers from Primary Health Centres have 
been trained by the Programme Officers in a series of seminars . 

(d )  The Health Education Bureau has been conducting training prograrrunes for Health 
Inspectors and Health Visitors and the Programme officer used this opportunity to 
orient this staff in smallpox surveillance methods and objectives . 

( e )  Besides the above , the Programme officer, whenever he visits a district , has 
been demonstrating the methodology of investigation and containment in actual 
epidemic outbreaks in the f ield . 

Vacc ination of Vulnerable Populations 

As mentioned , vulnerable communities were identified along the coastal areas 
and intensive health education was undertaken in these areas . Appreciable progress 
was achieved in motivating these people . 

Priorities for Vacc ination 

For the remaining population the following priorities were f ixed . 

( a )  Systematic primary vaccination of all infants delivered in maternity and child 
care institutions before discharging the mother . 

(b ) Primary vaccination of all children of the age group 0 to 14 years . 

{ c ) Revaccination of children at the age of school entry (4 to 5 years ) and of 
migrant populations . This priority for revaccination was given because the highest 
number of smallpox cases belonged to the age group 5-14 years (Table 3) . It was 
also observed that the first case introduced into a village was usually a labourer , 
beggar or vagrant . 



Technigue of yacc ination 

WHo/sE/11 . 30 
page 1 65 

The mul.tipunQture technique of vacc ination was introduced in 1969 and ' 
completely replaced the old rotary lancet technique . The suc cess rate with the 
bifurcated needle in revacc ination was found to be as high as 60 t o  80%. 

Standardization of F orms for Reporting 

The following forms were introduced in 1968. 

{ a ) Primary report 

This is sent by the health inspector directly from the village to the Primary 
Health Centre and to the district within 48 hours after his visit . This indicates 
the confirmation of -diagnosis , magnitude and extent of infection and f ield require ­
ments . 

(b ) Daily report 

The health worker sends a daily report indicating the daily inc idence and work 

done . The above reporting is insisted upon with the main obj ect of ensuring that 
no items of investigation are ovarlooked and also to make the Medical Officer aware 
of the progress in containment measure s .  

(c ) Final report 

This i s  prepared after 4 weeks from the date of the last case reported and is 
sent by the Medical Officer to the di strict and includes the full part iculars of 
each outbreak . 

(d ) An epidemiological case sheet for each case , similar to that in ,the WHO Manual ,  
was introduced. 

Job S pec ification and Job Description 

Concerning the surveillance and containment operations , the following specific 
duties were given to the c ontainment team . 

{ a )  Proceed t o  the infected village within 24 hours after rece ipt of report . 

(b ) Identify all cases and prepare contact lists for each case . 

(o ) Commence immediate contact vacc ination on the same day and send primary report . 

(d) Next day commence investigation for detection of other possible cases and 
suspe cted contact s and send daily reports . 
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{e ) List all the villages within 5 miles and begin searching for cases and carrying 
out mass irmnunization . 

(f ) Every day the infected village must be visited during the first week for 
detection of fresh cases and later once or twice each week until 4 weeks after the 
last case . Prepare case sheets for all cases .  

(g )  Prepare a final report giving details of cases ,  sources of infection, lists 
of contacts and total vaccinations done in each village . 

Concurrent Assessment 

A plan was developed for the programme to be assessed concurrently by conducting 
scar surveys every month in each district in a random sample of the population . 
Immediate remedial action is taken wherever defective work is noticed. 

Health Education 

Intensive efforts to educate and motivate the people were launched. 
of education preferred are radio , press and health bulletins . 

Achievements During 1969-70 

Number of Vaccinations Performed 

The media 

Although the same number of vaccinators were working , the total number of 
vaccinations done in the state during 1968 and 1969 declined when compared to 1966 
and 1967, but the number of primary vaccinations increased (Table 4 ) , due to the 
emphasis given to primary vaccinations in the age group of 0-15 years . In 58 
maternity institutions 22 176 neonatal vacc inations were done during the year 1969. 
Neonatal vacc inations are now well accepted in urban communities . 

Inc idence of Smallpox 

In 1969 the state reported the lowest number of smallpox cases ever recorded . 

Only 1893 cases were reported as compared to 7951 cases during 1968 - a reduction of 

75%. Further progress was achieved during 1970 as only 359 cases were reported, 
a further reduction of 80% (Table 5) . 

During 1969, out of the 20 districts of the state , five were free from smallpox 
and during 1970, 12 districts were free . 

While nearly one-third of all cases were reported from urban areas during - 1968, 
not a single case was reported from urban areas during 1970. Hyderabad city, with 
a population of over 1 . 5  million, which was never free from smallpox during any year 
in the past, has recorded no cases for over 21 months . 
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Eight districts reported smallpox in 1970. Outbreaks were due to imported 
cases in two districts ,  Medak and Mahaboobnagar. In Ountur, East Godavari , 
Nellore and Vis�apatnam the infection waa indigenous in f ishing communities . 
In Srikakulam district transmission continued for a longer time due to operational 
failure . Even there ,  no reports of smallpox were received after August .  

Investigation and Containment pction 

Considerable improvement has been noticed in investigation and containment 
activities . Investigation teams have thoroughly searched for all reservoirs and 
hence the number of cases detected has be�n double the number of cases routinely 
notified . The effectfveness of the containment action has been demonstrated by 
the rapidity with which transmission has been arrested in all districts except in 
Srikakulam. In Medak district a singl& imported case was successfully contained 
without secondary t�ansmission .  In Mahaboobnagar district , one imported case 
gave rise to four secondary cases before the health staff detected the outbreak but 
they were able to successfUlly contain the infection after the occurrence of only 
one additional case which was in the incubation period when visited .  

Even though prompt dete ction of the first case and reporting have not been 
improved to the extent desired, the periods of delay have been reduced considerably . 
Efforts are �eing intensified to achieve even more prompt reporting . 

Assessment 

Monthly reviews of the programme are being done at the state level and 
necessary remedial measures are be ing undertaken . Rapid scar surveys are being 
carried out in all··. districts to assess the imnunity status amongst children under 
15 years of age . In these surveys , the number of unprotected children has been 
found to vary from 7 to 2"' (Table 6) .  These surveys have proved to be very 
useful to assess the vaccination work so that tnmediate corrective action can be 
taken . 

Vulnerable P opulation 

With the identification of vulnerable populations , the task of surveillance and 
immuni zation has become easier.·  We now know where the infection is likely to 
appear . All efforts have been c oncentrated on these populations and transmission 
at this moment appears to have been interrupted . 

Summary 

A mass vaccination progranme performed during the period 1963-66 in the state 
appeared to have no appreciable impact in reduc ing the incidence of smallpox . A 
critical study to identify the defects in the programme was made in 1968 and 
corrective action was taken . Rapid progress · oocurred. 
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The important measures responsible for this improvement were : 

( a )  Identification of vulnerable areas and populations for intensified 
efforts . 

(b ) Training of medical and paramedical personnel in surveillance and 
containment measures . 

( c )  Job specification and job analysis of each category of worker and 
standardization of forms for reporting. 

(d)  Concurrent and periodic assessment of the programme . 

( e )  Improved health education measures .  



TABIE l 

ANDHRA PRADESH DEMOCJRAPHIC DATA 

Estimated 

District 
Population 

1969-70 
(000)  

Adil a bad 1197 
Ananthapur 2095 
Ch;ittoor 2269 
CUddapah 1591 
E .  Godavari 3091 
Guntur 3567 
Hyderabad 963 
Karimnagar 1922 
Khammam 1254 
Krishna 2462 
Kurnool 2262 
Mahaboobnagar 1885 
Medak 1455 
Nalgonda 1867 
Nell ore 2410 
Nizamabad 1212 
Srikakulam 2774 
Visakhapatnam 2715 
Warangal 1832 
W .  Oodavari 2345 
Twin Cities 1482 

Total 42 650 
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Population 
Density 

( per mile ) 

160 
239 
327 
227 
624 
519 
690 
354 
172 
615 
2o6 
223 
331 
287 
255 
329 
600 
441 
310 
657 

-
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TABIE 2 

ANNUAL INCIDENCE OF SMALLPOX IN ANDHRA PRADESH ( 1956-1970 ) 

Year 

1956 
1957 
1958 
1959 
1960 ' 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

Cases Cases per 
Deaths Case Fatality 

100 000 Rate (%) 

7231 23. 5  1409 19. 4  
13669 43. 8  2788 20.4 
20580 61 . 4  4917 23. 8  

6679 19.5 1248 18.6  
7210 20. 6  1467 20.3  
4569 12 . 6  1022 22 . 3  
5272 14 . 3  1251 23. 7  

12454 33. 5  2987 23. 9  
10550 28 . 0  2107 19 . 9  
11229 29.4 2031 17 . 9  

4570 11 . 8  850 18. 6 
8679 22 . 2  1800 20.7  
7951 21 . 0  1436 18.o 
1893 4 . 7  538 17. 8  

358 0 . 9  79 22 . 1  

TABIE 3 

AGE DISTRmUTION OF SMALLPOX CASES COMPARATIVE 
STATEMENT FOR lg68, 1969 AND 1970 

No . of Cases % of Total No . of cases 
Age Group 

1968 1969 1970 1968 1969 1970 

<. 1 884 99 21 14 . 6  6 . 2  7 . 4  
1-4 1459 341 48 24 . 1  21 . 2  16 . 9  
5-14 1653 575 98 27 . 2  35 . 8  34 . 6  
15-29 1296 274 48 21 .4  17. 0 16 . 9  
.30 + 767 319 68 12 . 6  19. 8 24 . o  

Total 6059 1608 283 
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YACCINATIONS - ANDHRA PRADESH STATE - 1962-1966 

Primary Re-vacc i - Total 
Year Vacc inations nations (000 ) (000) (000) 

1962 593 . 5 2250. 8  2844 . 3  
1963 1652 . 6  8637. 2  10289. 8 
1964 1597. l 10654 . o  12251 . l  
19� 1543. 7  11068 . 6  12612 . 3 
1966 1056 .7 5972 . 7  7029 . 4  
1967 1452 . 6  4785 . 4  6238 . 0  
1968 1718 . 9  3510 . 3  5229.2 
1969 1628. 7 1993. 6  3622 .3  



District Jan . Feb . 

E .  Godavari 24 ( 1 )  12 ( 1 )  

Guntur - 2 

Krishna - -

Mahaboobnagar - -

Medak 1 -

Nell ore 6 ( 1 )  5 ( 2 )  

Srikakulam 44 ( 4 )  45 (21 ) 

Visakha- 13 ( 4 ) 1 
patnam 

Total 88 ( 10 )  65 ( 24 )  

Deaths shown in parentheses 

TABLE 5 

INCIDENCE OF SMALLPOX IN ANDHRA PRADESH DURING 1970 

Mar . Apr . May June Jul . Aug . Sept . 

1 1 - - - - -

4 ( 1 )  - - - - - -

- - - - 1 - -

- 1 3 2 ( 1 )  - - -

- - - - - - -

1 - - - - - -

20 ( 7 )  37 ( 2 )  62 ( 16 )  37 (5 ) 16 ( 9 )  8 ( 2 )  -

- 6 ( 1 ) 1 2 3 ( 1 )  - -

26 ( 8 )  45 (3 ) 66 ( 16 )  41 ( 6 )  2 0  ( 10 )  8 ( 2 )  -

Oct .  Nov . 

- -

- -

- -

- -

- -

- -

- -

- -

- -

Total 

38 ( 2 ) 

6 ( 1 ) 

1 

6 ( 1 ) 

1 
12 (3)  

269 (66 ) 

26 ( 6 ) 

359 (79 )  

w 0 



TABLE 6 

RESULTS OF SCAR SURVEYS AMONGST CHILDREN UNDER 15 YEARS OF AGE - 1969 

Name of the No . of Villages No . of Children 
No . Unprotected 

District Surveyed Contacted 

Adilabad 4 265 51 

Chittoor 12 3903 313 

E .  Godavari Municipality lo62 75 

Ananthapur 4 607 74 
Cuddapah 12 1653 220 

Guntur 9 11070 1545 
Krishna 3 926 150 
Kurnool 3 751 178 
Nell ore 3 347 68 
Nizamabad 9 3503 630 
Srikakulam 2 2525 432 
Visakhapatnam 2 1256 124 
W. Godavari 2 ' 476 57 

Percentage 
Unprotected 

19.2 

8 . o  

7 . 0  

12 . 1  

13.3 

13. 9  

16. 2  

23. 7 

19.5 

17 . 9  

17 . 1  

9 .7  

11 . 9  

w 0 




