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Summary Leprosy control programmes using methods of secondary prevention 
are in widespread use throughout the world. I t  is suggested that the most relevant 
method of assessing progress is  by measuring the prevalence and incidence of 
disability. Disability assessment (WHO criteria) has been carried out in a control 
programme in India at baseline and now 4 years later. There has been liule change 
in the prevalence of  leprosy over this period but the prevalence of disability has 
fallen from 9 1 ·4 to 62· 3 per 1 00,000. l t  is  likely that this fall is  the result of the 
control programme since there is  no evidence of a secular trend of reduced 
disability in leprosy in India. The mechanism of this fal l  i s  thought to be the loss of 
disabled patients through death and migration; these are not being replaced by 
new disabled patients. 

Leprosy control programmes using methods of secondary prevention are 
conducted throughout the world . These programmes are based on early detection 
of disease using a variety of methods and on early, regular, and adequate 
chemotherapy. It i s  well recognized that such methods are unlikely to eradicate 
leprosyl , 2  and apart from a few exceptions3 control programmes have had líttle 
effect on the incidence of leprosy.4 This being so, it is therefore important to 
evaluate leprosy control programmes using a more realistic objective . 

The strategy of leprosy control programmes is unlikely to have any significant 
effect on disease incidence but is more likely to affect disease severity and the level 
of disability caused by leprosy. A more realistic objective by which to measure the 
effect of a leprosy control programme would be to ask whether or not it is 
affecting the disability caused by leprosy. Since the problem of leprosy to the 
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individual and society is disability, disability is an appropriate measure of a 
programme's  effectiveness .  

This ongoing study examines the effectiveness of one leprosy control 
programme in India using the point prevalence of disability as the criterion in a 
defined community. The baseline disability prevalence results have been 
reported5 and we report he re the disability prevalence using the same methodo
logy in the same community 4 years later . 

Methods 

The defined population for the study was resident in 1 26 villages in two talukas of 
Belgaum District in Karnataka State, India with a population of 233 , 58 1 at the 
1 97 1  census. The leprosy control programme was carried out according to the 
guidelines of the National Leprosy Control Programme of the Government of 
India6 and staffed to the appropriate leve! . The programme was carried out by 
population enumeration and examination by households, schools and contact 
surveillance . Health education was provided as part of the programme at a 
variety of levels from schools to village leaders. 

Patient management was aimed at maintaining the patient within the 
community . Treatment was based on oral dapsone, although multidrug therapy 
has now been introduced, disability management and treatment of reactional 
states as and when they arose. Patients with anaesthetic limbs were taught 
preventive care, microcellular rubber chappels were offered and walking plasters 
were used for plantar u1cers when appropriate . Patients who developed acute 
disability were hospitalized and given appropriate treatment inc1uding physio
therapy and practical health education. 

Disability assessment was performed at detection and then at regular intervals 
usually by the physiotherapy technician . The assessment used was that proposed 
in 1 97 1  for use in epidemiological surveys,1  the assessment being summarized in 
the Disability Index 2 (DI-2) . The prevalence of leprosy and its resultant disability 
had been calculated in 1 979 at the end of the first survey and this is compared with 
the similar findings at the end of the second survey in 1 98 3 .  

The ca1culation of the prevalence rate i n  1 979 is based o n  the cases detected 
and the population examined. However, the ca1culation of prevalence in 1 983  is 
based on existing cases as at the end of December 1 983  and therefore inc1udes 
cases detected during both surveys but exc1udes those dying, migrating or disease
arrested; this is the true point prevalence rate and not the second survey case 
detection rate o The denominator in the ca1culation of the 1 983  prevalence is all 
those examined in either survey . Point prevalence in 1 979 is compared with the 
point prevalence in 1 98 3 .  Incidence rates can be ca1culated between 1 979 and 1 983  
but not  the change in incidence rates; this can be  examined following the third 
survey . The definition of a case of leprosy inc1udes both active and inactive cases 
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but exc1udes those whose disease is arrested; however the definition of disabi lity 
inc1udes all those with disability due to leprosy irrespective of whether or not the 
disease is arrested . 

Results 

The population of the defined project area increased by 5 ·9% between the two 
surveys (Table 1 ) .  The increase in the number of children (8 · 8%) was much higher 
than that for adults (4 · 1 %) . The percentage of the population examined at each 
survey was 80% with the rates being higher in children than adults and higher in 
women than in men (Table 2) .  

In the first survey 93 1 cases were detected and a further 703 new cases in the 
second survey. The c1assification of cases detected in both surveys is shown in 
Table 3, the distribution of cases by c1assification was statistically different in the 
second survey compared with the first. In the second survey 76% of cases were at 
the tuberculoid end of the spectrum compared with 6 1  % in the first survey . The 

Table 1. Age and sex structure of  population enumer
ated at first and second surveys. 

Males Females 
Survey 0-1 4  yr 1 5  yr + 0-1 4  yr 1 5  yr + Total 

First 47844 78658 42767 70630 239899 
( 1 9 ·9%) (32 ·8%) ( 1 7 - 8%) (29 -4%) 

Second 5 1 363 8 1 1 06 47 1 80 74296 253945 
(20 ·2%) (3 1 ·9%) ( 1 8 · 6%) (29 · 3%) 

% age + 7 ·4 + 3 · 1  + 1 0 ·3  + 5 ,2  + 5 ,9 
change 

( ) Figures in brackets are percentages of the totals .  

Table 2. Percentage of the population examined in the two 
surveys by age and sexo 

Males Females 
Percentage Children Adults Children Adults 
examined 0-1 4  yr 1 5  yr + 0-1 4  yr 1 5  yr + Total 

First survey 87 · 8  67 · 3  89 ·9  82 · 1 79 ·8  
Second survey 87 -4 70· 1 89 · \ 8 3 · 5  8 \ · \  
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Table 3. Leprosy cases detected in 
the two surveys by classification 
(Ridley-J opling) . 

Type of Number in Number in 
leprosy 1 st survey 2nd survey 

1 1 72 ( 1 8 · 5%) 1 1 5 ( 1 6 -4%) 
TT 3 9 1  (4 1 '9%) 379 (53 -9%) 
BT 1 78 ( 1 9 · 1 %) 1 53 (2 1 , 8%) 
BL 5 1  ( 5 ' 5%) 30 (4' 3%) 

LL 1 39 ( 1 4·9%) 26 (3 ' 7%) 

Total 93 1 703 

re1ative importance of the various methods of case detection were very different 
between the surveys as is shown in Table 4; with both school survey and contact 
surveillance being more important. The proportion of disabled cases in the 
second survey was only 5 ' 5% compared with 1 8 ' 8% in the first survey. Many ( 1 9  
out o f  39) o f  the disabled patients detected in the second survey had not been 
previously examined . In the first survey 1 75 patients with disability were detected . 
Of these 1 1 8 remained within the control programme while the rest, 57 ,  had either 
died or migrated . 

Prevalence of leprosy 

The prevalence of leprosy after the first survey in 1 979 was 4 · 86  per 1 000, and the 
prevalence of leprosy in 1 983  at the end of the second survey was 4 · 3  per 1 000. The 

Table 4. Number of leprosy cases detected using 
dilferent methods in the two surveys. 

Detection First survey Second survey 
method number (%) number (%) 

General survey 630 (67 ' 7) 404 (57 '5)  
School survey 1 9  (2'0) 65 (9·2) 
Contact survey 26 (2 '8)  76 ( 1 0 '8)  
Voluntary 256 (27 '5 )  1 58 (22 '5 )  

Total 93 1 703 

X2 = 92'28 ;  P < O·OO I 
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prevalence of leprosy in 1 983  is not  the case detection rate at the second survey but 
inc1udes patients detected during the first survey who were still under treatment in 
1 98 3 .  There were 93 1 cases detected during the first survey but, by 1 983 , 72 had 
died, 349 were disease arrested and 1 65 had emigrated. 

The prevalence of the different c1assifications of leprosy in 1 979 and 1 983  are 
shown in Table 5. There is a fall in the prevalence of indeterminate and 
lepromatous leprosy but little change in the other types .  

The prevalence of leprosy in the age and sex groups is shown in Table 6 .  Both 
adult prevalence rates show a fall while the prevalence rates in children of both 
sexes have risen . 

Table 5. Prevalence of leprosy by classification in 1 979 and 
1 98 3 .  

1 979 1 983  

Number Prevalence Number Prevalence 
Classification of cases per 1000 of cases per 1 000 

TT 
BT 
BL 
LL 

Total 

Population 
at risk 

1 72 0·90 1 55 0 ·64 
3 9 1  2 ·04 483 1 ·98 
1 78 0 ·93 227 0 ·93 
5 1  0 ·27 63 0·26 

1 39 0 ·73  1 20 0-49 

93 1 4 ·86 1 048 4·30 

1 9 1 ,444 243 ,787 

Table 6. Age and sex specific preva
lence rates per 1 000 in 1 979 and 
1 983  

Prevalence rate 
Age and sex per 1 000 

group 1 979 1 983  

Male  children 2 ·86  3 · 34 
Male adults 8 · 89  6 ·52  
Female children 2·26 2 ·70 
Fema1e adults 4 ·36  3 · 8 3  

Total 4 ·86 4 ·30 
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Prevalence of disability 

Disability was assessed using the WHO criteria7 and for these analyses patients 
with only anaesthesia were excluded . At the end of the first survey there were 1 75 
disabled cases giving a prevalence rate of 9 1 -4 per 1 00,000. The number of 
disabled cases in 1 983  was ca1culated by adding those with disability detected 
during both surveys and then subtracting those who had died or emigrated (those 
whose disease was arrested but still had disability were not excluded) . On this 
basis there were 1 53 disabled patients in the project area in 1 983  giving a 
prevalence of 62 · 3  per 1 00,000 . The percentage of disabled cases in each 
classification is shown in Table 7 with the mean DI-2 values. The BL group have 
the highest percentage with disability and the highest mean DI-2 level but show 
little change between 1 979 and 1 98 3 .  The other types show a fall in the percentage 
disabled but little change in the mean DI-2 values . 

Table 7. The percentage of patients with disability by classification.  

1 979 1 983 

Disabled Mean Disabled Mean 
Classifica tion Number (%) DI Number (%) DI 

O O 
TT 42 1 0 · 7  1 - 1 5  30 6 -2  1 - 1 7  
BT 59 33 - 1 1 -68 58 25 -6 1 - 52 
BL 22 43 - 1  1 - 72 28 44-4 2 -03 
LL 52 37 -4 1 - 59 37 30 -8  1 -62 

Total 1 75 1 8 · 8  1 - 5 3  1 53 14 -6  1 - 57 

Discussion 

Leprosy control programmes using techniques of secondary prevention are 
employed throughout the world and although the details of the methodology may 
vary from place to place, they are similar in principIe_ It is important that such 
programmes are evaluated in terms of their outcome and not merely by 
measurements of input such as case detection rates . The objective of evaluation 
should be realistic to the methods used and an appropriate objective has been set 
out as the reduction progressively over a period ofmany years of the morbidity of 
leprosy to a level at which it no longer presents an important public health 
problem_ 8  Disability assessment is proposed as a relevant measure of leprosy 
morbidity_ Thus a standard method of disability assessment1 has been used to 
evaluate a leprosy control programme. This evaluation required no additional 
resources other than that required to carry out the control programme_ 
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The advantages of this method of evaluation are that it is inexpensive, utilizes 
standardized methods and requires no additional staffing. The weakness of this 
method is that there is no control population with which to compare any changes 
in prevalence . The estimated population size required to have 90% power to 
detect a difference in prevalence at the 5% level is as large as the study population. 
The only feasible control for purposes of comparison is the general trend in 
leprosy and its disability in the neighbouring areas .  

The demographic changes between the surveys are interesting and suggest 
that population growth is the result of births rather than migration or reduction 
in death rates.  The examination rates were similar in both surveys although an 
improvement might have been expected as the programme became more 
established . The examination rates were highest in children and higher in women 
than men in both surveys .  

The new cases detected in the second survey differed in type from those 
detected in the first survey. General house-to-house survey produced the majority 
of cases in both surveys but both school survey and contact surveillance became 
more valuable . The prevalence of leprosy in 1 983  was very similar to that in 1 979, 
there were more cases but the population examined had also increased . The 
prevalence of the various types of leprosy (Table 5) is interesting in that the 
prevalence of indeterminate (1) and lepromatous (LL) leprosy both fell between 
1 979 and 1 983 .  The 1 group probably fell due to patients completing their 
chem'Jthf'rapy and becoming disease-arrested while the LL prevalence mainly fell 
through emigration and death. It  is also interesting to note that the prevalence of 
leprosy in adults fell while that in children rose (Table 6). This may be explained 
by the fact that few children would complete their chemotherapy before the age of 
1 5  years, or die, so that the number of cases increases with the increasing 
completeness of the survey; whereas the adult rates fell because of becoming 
disease-arrested, emigrating or dying. Most new cases in subsequent surveys will 
be in children since leprosy usually starts in childhood .9  

Between 1 979 and 1 983  both the number of disabled leprosy cases fell and 
their prevalence rate despite the increase in total cases and the increase in the 
completeness of the examinations.  The mean DI-2 values show little change 
between 1 979 and 1 98 3  in the severity of the disabilities .  

Thus in the 4 years between 1 979 and 1 983  in a defined population, in which a 
leprosy control programme has been in action, there has been an increase in the 
total number of cases and little change in the disease prevalence . However, a fall 
in the number and the prevalence of disabled cases has been demonstrated . It is 
suggested that this decline in disabilities is an effect of the programme although 
without a suitable untreated control it is impossible to say whether this decline is 
part of a secular trend in leprosy. There is no evidence for such a secular trend of 
reduced disability in India.  The mechanism of effect of the leprosy control 
programme on disease prevalence and disability prevalence is worth considering. 
Figure 1 demonstrates the changes in the prevalence of leprosy and suggests that 
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Figure 1. Change in the number of leprosy cases between 1979 and 1983. 
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Figure 2. Change in the numbers of disabled cases between 1979 and 1983 
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there has been little change in prevalence . Figure 2 shows, in a similar way, the 
changes in patients with disability due to leprosy . It is suggested that the main 
effects of the programme have been to slow the deterioration in those with 
existing disability and the prevention of new disability in patients with leprosy 
and no disability . 

This form of evaluation is relevant and simple to incorporate into a control 
programme. It is proposed to re-examine the population in the same way at the 
end of the third survey. 
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