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SUMMARY 

 
After more than 40 years of effort, leprosy is finally under control in Shandong 
province with only 50 to 70 new cases detected each year in the past 10 years. Contact 
examination is still compulsory and household contacts will be followed from 5 to 10 
years, as directed by the guidelines of national leprosy control programme. In order to 
assess the value of contact examination in terms of case finding in a low endemic 
situation of leprosy in Shandong, we analyzed the data regarding all newly diagnosed 
leprosy cases in the past 11 years using the data abstracted from the national leprosy 
recording and reporting system, and a questionnaire-based survey to see how many 
incident leprosy cases would be detected if we followed the policy for contact 
examination of leprosy in Shandong.  
 
The results showed that 252 out of 547 leprosy cases diagnosed from 1990 to 2001 
reported they had contact with different categories of primary leprosy cases. Among 
them, 90 cases had household primary leprosy cases. The mean incubation of the 252 
index cases was 23 years. If we followed the national policy for contact tracing for 5 
to 10 years, then only 12 (13.3%) and 10 (11.1%) of the 90 cases whose source of 
infection was household contacts would have been detected, respectively. Therefore, 
other approaches should be sought, in order to detect the few incident leprosy cases as 
early as possible in such a low endemic situation of leprosy in Shandong. 
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INTRODUCTION 

 
The distribution of leprosy in a population tends to be in a cluster pattern and it is 
generally accepted that contact examination is one of the important methods in case 
finding of new leprosy cases in any leprosy control programme. This is evidenced by 
the fact that people living in the same household as leprosy patients have an increased 
risk for developing the disease.6,13,16 Furthermore, in high endemic areas 
chemoprophylaxis has even been suggested and used for household contacts to reduce 
the risk for getting the disease.12,14 Like any other leprosy control programme, contact 
examination has been one of the routine methods in case finding in China, including 
the Shandong province, since the leprosy control programme started in 1950`s.1 
 
According to the “Guidelines for the Leprosy Control Programme” issued by the 
Ministry of Public Health of China in 1975, household contact examination should be 
carried out for any newly diagnosed leprosy cases. Once a person in the family is 
diagnosed with leprosy, consecutive physical examinations for household members 
should be done once a year for 10 years for multibacillary (MB) leprosy patients and 
for 5 years for paucibacillary (PB) leprosy patients. This policy has not been changed 
much up to now, although the epidemiological situation of leprosy has changed 
dramatically. The “Manual of Leprosy Control” published recently still recommends 
that family members of a newly diagnosed leprosy patient should be physically 
examined yearly for up to 6 years5. However, the negative impact of frequent contact 
examination is that it often creates social stigma for the disease, the patient and the 
contacts being tested, which needs to be a concern.11 
 
The elimination of leprosy was achieved in 1994 in Shandong, a former endemic 
province located in the north-eastern part of China, with a population of 90 million. 
The prevalence of leprosy remains as low as less than 0.1/10 000 and 50-70 new cases 
were detected each year in the past 10 years. In such a low endemic situation of 
leprosy in Shandong, what is the value of contact examination in terms of case finding? 
Should this policy in case finding of leprosy continue? And what is the other option in 
dealing with the problem? In order to address these questions, we retrospectively 
analyzed the data for all newly diagnosed leprosy patients in the past 11 years, using 
the data abstracted from the national leprosy recording and reporting system, and a 
questionnaire-based survey to see how many incident leprosy cases would be detected 
if we followed the policy for contact examination of leprosy in Shandong.  
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MATERIALS AND METHODS 

 
Study population and definition  
This study was based on all newly diagnosed leprosy cases from 1990 to 2001 in 
Shandong. A contact of leprosy patient can be defined as any person who has a history 
of contact with a known leprosy patient for any reasons. It can be a household member, 
a neighbour, a friend or a co-villager. In the leprosy control programme in Shandong 
province (as well as elsewhere in China), a contact generally means a household 
member, sometimes including relatives outside the family household of an index 
leprosy patient. In this study we categorized the contacts into three groups: (1) 
Relatives, which were sub-divided into first-, second- and third-degree family 
members according to the hereditary relationships, no matter whether they lived in the 
same roof or not, because we generally believed that they had more chance to contact 
with each other culturally; (2) Non-heredity-related contacts including neighbours 
and co-villagers; (3) Social contacts such as friends or a business associates outside of 
the village.  
 
In the calculation of infectious sources for different categories of contacts, the 
following definitions were used. Index case means any newly diagnosed leprosy case 
during the study period from 1990 to 2001. Primary case is defined as any leprosy 
case which an index case reported to be an infectious source. If more than one leprosy 
case in the family had occurred, the last one was supposed to be the primary case in 
the calculation of incubation period. Incubation period means the time from the 
onset of the disease of a primary case to the time when the onset of the disease of the 
index case was noticed. 
 
Procedure of data collection 
First, from the national recording and reporting system for leprosy, which was 
designed based on OMSLEP System4, we abstracted all new cases diagnosed from 
1990 to 2001. Then a questionnaire was designed and distributed to all the leprosy 
control institutions at the county level according to the information on the system. The 
local staff of leprosy control institutions at the county level filled in the questionnaires 
according to the information kept in the patients’ files. We asked that the 
questionnaires be mailed back to our institute, where the data were entered into a 
database and analyzed with SPSS software version 10.0. 
 

RESULTS 

 
In the recording and reporting system, 558 newly diagnosed leprosy cases were 
registered during the period of 1990 to 2001. We received 547 questionnaires from 
120 counties (there were no new cases in some former low endemic counties during 
the period). The majority (71%) of new cases was male and was MB cases (70%). The 
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most common detection method was through skin clinic (80%). Most cases (68%) 

were diagnosed within 2 years after the onset of the disease, with a mean delay 
duration of 2.74±3.26 years, ranging from several months to 25 years. Male and 
female comparisons of age at diagnosis, leprosy type, detection mode, and duration of 
delay before diagnosis are presented in Table 1. 
 
Table 1 Comparison between males and females of age, type, detection mode and duration of delay 

before diagnosis among 547 newly diagnosed leprosy cases from 1990 to 2001 in Shandong 

Variable Male (%) Female (%) Total (%) 
Age (years, X ± S.D.) 49.2 ± 14.8 47.5 ± 16.0 48.7 ± 15.2 
Type 389 158 547 
MB 269 (69.2) 117 (74.1) 386 (70.6) 
PB 120 (30.8) 41 (25.9) 161 (29.4) 
Detection modes    
Self report 17 (4.4) 5 (3.2) 22 (4.0) 
Rapid survey 33 (8.5) 11 (6.3) 44 (8.0) 
Mass survey 6 (1.5) 5 (3.2) 11 (2.0) 
Skin clinic 309 (79.4) 127 (80.4) 436 (79.7) 
Referral  12 (3.1) 6 (3.8) 18 (3.3) 
Contact examination 11 (2.8) 3 (1.9) 14 (2.6) 
Others 1  1 2 
Delay in diagnosis  
(years on average) 

2.8 yrs 2.5 yrs 2.7 yrs 

�2 yrs  256 (65.8) 116 (73.4) 372 (68.0) 
�5 yrs  89 (22.9) 23 (14.6) 112 (20.5) 
>5 yrs 44 (11.3) 19 (12.0) 63 (11.5) 
    

Among the 547 newly diagnosed leprosy cases, 295 (53.9%) cases reported that they 
had not known any contact with a leprosy case. Ninety (16.5%) index cases reported 
that they had a family background of at least one leprosy case in the family. One 
hundred and sixty two (29.6%) index cases reported that they had contact with 
non-relative leprosy patients, which were either neighbours, co-villagers or friends. 
The comparison of infectious sources between male and female index cases is shown 
in Table 2. 
 

Table 2 Comparison of infectious sources between male and female index leprosy cases  

Infectious sources Male Female Total 
Unknown 204 (52.4) 91 (57.6) 295 (53.9) 
Relatives 58 (14.9) 32 (20.3) 90 (16.5) 
Neighbours 29 (7.5) 11 (7.0) 40 (7.3) 
Co-villagers 90 (25.4) 23 (14.6) 119 (21.8) 
Friends 2 1  3 
Total 389 158 547 
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Among the 90 index cases with a family background of leprosy cases, the most 
common infectious sources were from the first generation (58.9%) and the second 
generation including siblings (22.2%), and grandparents (6.7%). The incubation time 
among the 252 index cases, which had known contact with a leprosy patient, was 23 
years on average, ranging from 1 year to 55 years (Table 3). If we had followed the 
policy in household contact examination, only 12 index cases would have been 
detected. This constitutes only a small proportion (2%) of the newly diagnosed 
leprosy cases in the province from 1990 to 2001. The number of cases, which would 
be detected in different periods by infectious sources among 252 index leprosy cases, 
is presented in Table 4. 

 

Table 3 Incubation period among 252 index leprosy cases, categorized by relationships 

Relationships   No. of index cases Duration of infection (year) 
Family contact 90 21.58 ±13.29 
First-degree   
Parents 53(58.9) 24.36 ± 12.98 
Second-degree   
Grandparents 6(6.7) 19.33 ± 14.87 
Siblings 20(22.2) 21.30 ± 12.10 
Third-degree   
Cousins 4(4.4) 4.50 ± 6.35 
Uncles and aunties 2(2.2) 10.00 ± 0 
Spouse 5(5.6) 14.20 ± 14.15 
Neighbour 40 24.63 ± 12.32 
Co-villager 119 23.63 ± 11.40 
Friend 3 17.00 ± 2.00 
Total 252 22.97 ±12.21 
 
 
 
Table 4 Number of cases that would be detected among 252 index leprosy cases in different incubation 

periods by infectious sources  

Infectious sources 
Incubation  Family 

contacts 
N = 90 

Neighbours 
N = 40 

Co-villagers 
N =118 

Friends 
N = 3 

Total 
N = 251 

� 5 yrs 12 (13.3) 2 (5.0) 8 (6.8)  22 (8.8) 
� 10 yrs 10 (11.1) 8 (20.0) 13 (11.0)  31 (12.4) 
� 20 yrs 23 (25.6) 5 (12.5) 23 (19.5) 3 (100) 54 (21.5) 
> 20 yrs 45 (50.0) 25 (62.5) 74 (62.7)  144 (57.4) 
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DISCUSSION 

 
It is supposed that leprosy is at least as infectious as tuberculosis,9 but development of 
the clinical disease will depend on immunologically specific resistance of the 
individual to Mycobacterium Leprae (M. Leprae), which is, to a great extent, 
controlled by genetic host factors. The more frequent occurrence of leprosy in certain 
clusters, particularly family clusters, is well recognized.6,13 However, the most 
debated issue is whether this is due to the clusters sharing the same environment or the 
same genetic predisposition, or a combination of both. Practically, in contact 
examination of a leprosy patient in China, as well as in Shandong, “household 
members” not only means the people living under the same roof, but also include 
relatives, especially the first-degree relatives, whether they actually live in the same 
house, or whether they lived together for a long period of time when contact 
examination was executed. In general, all relatives culturally keep close contact with 
family and social affairs in the society of Shandong. Therefore, it is reasonable to 
assume that they are more at risk for infection by the primary leprosy cases in the 
families.  
 
Earlier and recent studies demonstrated that both the intimacy of contact and the type 
of the disease played an important role in the transmission of the disease.6,13 However, 
in these studies the hereditary relationships between the index cases and their contacts 
were not clear. We speculate that the closer the contact of these persons, the more they 
are related to each other genetically, as is the case in Shandong. Therefore, both 
infection of M. Leprae and immunological resistance to M. Leprae determine the 
occurrence of the disease.9 An earlier seroprevalence study based on enzyme-linked 
immunosorbent assay (ELISA) using the albumin coupled to synthetic disaccharide 
antigen to test for anti-antibody, showed the proportion of ELISA positives among 
household and non-household relatives was not significantly different compared to 
that among neighbours.7 This evidence could not explain why the household contacts 
were at higher risk for developing leprosy than their neighbours, as demonstrated in 
some studies. Apparently, the shared immunological status of the relatives to M. 
Leprae also plays a role and makes the household contacts at higher risk for 
occurrence of the disease under the same prevalence of M. Leprae infection. 
 
On the other hand, the problem with the point of onset after exposure is mainly relates 
to the clear identification of the source of the infection, which is not always easy, since 
the onset of the disease is insidious, with long incubation period. Furthermore, if there 
are several leprosy cases in the village, it is difficult to determine which one is the 
infectious source for a particular index case. In practice, routine household 
examination does not include neighbours and other people in the community due to 
both the difficulty in determining contact outside of the family and stigma, although 
their contribution to the total number of new cases is greater than family contacts in 
this group of patients (Table 2).  
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Early detection and treatment has benefits not only for the termination of infection 
transmission, but also for the prevention of disabilities of leprosy. However, in such a 
low endemic situation of leprosy in Shandong, active case finding such as mass 
survey and even rapid survey is no longer cost-effective (Table 1). Contact 
examination for household members is still compulsory for the leprosy control 
programme in Shandong province, according to the national guidelines of the leprosy 
control programme in China. Our results showed that if all relatives of the primary 
leprosy patients were followed once a year for 5 years or 10 years, only 13.3% and 
11% of the index leprosy cases would be detected, respectively (Table 4). If we define 
contacts as the people living in the same household, which often are parents, 
grandparents and siblings, the proportion of index leprosy cases detected through 
contact examination would be even less than these figures. 
 
From a leprosy control point of view, household contacts only contribute a small 
proportion of the total of new leprosy cases in the population. Their contribution is no 
more than 30% in a situation in which leprosy is highly or moderately endemic.10 The 
results in this study showed roughly 16% of the index leprosy cases could be related to 
household primary leprosy cases. In an analysis of the detection modes for newly 
diagnosed leprosy cases from 1981 to 1998 in China, the proportion of leprosy cases 
detected by contact examination alone accounted for only 8.7 to 9.1% of the total 
number of cases detected during the same period,3 whereas only 14 (2.6%) new cases 
were detected by contact examination in this group of patients (Table 1). Therefore, in 
such a low endemic situation of leprosy in Shandong, in terms of early diagnosis and 
treatment of leprosy, contact examination is not effective. Another important issue is 
that frequent contact examination often causes stigma and discrimination for the 
patient, and even the whole family, because it impresses upon the public that the 
disease is very infectious and incurable.11 

 
In spite of this, when a new case is detected, household contacts of the patient should 
be examined for evidence of leprosy once, then, they should be educated on the early 
signs of the disease and their significance, and asked to return if any suspected skin 
lesions develop or motor or sensory change occur.15 Another option in dealing with 
this problem is to strengthen training for health workers and dermatologists in skin 
clinics at different levels to pick up a few incident leprosy cases.2 In order to do this, a 
CD ROM with early signs of leprosy and diagnostic procedure is under preparation 
and will be presented in dermatological meetings and circulated in the province. 
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