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General introduction 
 
In 1981 an estimated 12 million leprosy cases were being treated worldwide. After the 
introduction of multi-drug therapy (MDT) in that year, the prevalence of leprosy 
declined dramatically,1 because of the change from life-long treatment with dapsone 
monotherapy to treatment of fixed duration with MDT and the changes in 
record-keeping.2,3 After the 44th World Health Assembly resolved to eliminate leprosy 
by the year 20004 and the final push toward elimination of the disease was 
implemented in areas worldwide where it is endemic,5 the number of newly detected 
cases further declined. In 2006 a total of 259,017 new leprosy cases were reported 
globally, a reduction of 13.4% compared to the number of new cases reported in 2005. 
At the beginning of 2007 the number of cases treated with MDT was 224,717, a 
reduction from the number of new cases reported in 2006. Only four countries had not 
achieved the elimination of leprosy, defined as less than 1 case in 10,000 population.6 
 
Despite this great progress, changing trends in case detection should be viewed with 
caution, since undetected cases are not included in these statistics.7,8 Furthermore, 
patients with leprosy are not evenly distributed in countries where the disease is 
endemic, particularly in those with a large population, such as India9,10 and China.11 
Therefore, even in the post-elimination era, efforts are needed to further reduce the 
disease burden and to sustain control activities, including the detection of remaining 
hidden and new cases. Efforts are also needed to deal with problematic patients, such 
as whose at high risk for disability, those with drug reactions and those already 
disabled by leprosy.12 Furthermore, leprosy has not only a physical effect, but also a 
social and economic impact. 
 

Clinical manifestations, classification and treatment of leprosy 
 
Leprosy is a chronic infectious disease caused by Mycobacterium leprae (M. leprae), 
an acid-fast bacillus. Although its transmission is still not fully understood, the upper 
respiratory tract is generally considered to be the main route for the spreading of M. 
leprae.13 Most people have a natural resistance to the infection, and only a few have a 
genetically related susceptibility to it.14 The onset of leprosy is very insidious with a 
long incubation period, and it is difficult to determine the exact onset of the disease.  
 
Clinically, leprosy can simulate many kinds of skin diseases and neuropathic 
problems, making early diagnosis difficult.15 The disease spectrum varies from a 
single self-healing hypopigmented macule to a generalized illness with varying 
degrees of nerve damage. In the late stage, it can affect bones and internal organs. 
Skin lesions may be hypopigmented or reddish macules, plaques, or nodules, which 
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may be localized or symmetrically distributed over the entire body. Peripheral nerve 
involvement is common and characteristic of the disease, often leading to secondary 
impairments that are the main cause for social and economic problems.  
 
Various classifications of leprosy based on clinical and bacterial observations have 
been used. The commonly used Madrid classification is based on clinical observations. 
It divides cases into 4 types: indeterminate (I), tuberculoid (T), mid-borderline (B), 
and lepromatous (L). Each of the four classes includes subclasses according to the 
clinical presentations. In 1966 for the purpose of research, Ridley and Jopling 
proposed a 5-group classification system based on the host immune response and the 
histological and clinical manifestations.16 This classification has now been adopted all 
over the world. In the Ridley-Jopling system, tuberculoid (TT) leprosy and 
lepromatous leprosy (LL) lie at the two ends of the spectrum, each showing 
comparative stability of immunology in the host. At the tuberculoid pole, only a few 
skin lesions can be seen, and skin smears are negative. At the lepromatous pole, 
numerous different kinds of skin lesions are symmetrically distributed all over the 
body, with large amounts of bacilli revealed in the skin smears (�5+). The borderline 
category stands between the two ends, with an unstable immune response to the 
bacilli and a variety of clinical manifestations, ranging from a few lesions with few 
bacilli in skin smears (borderline tuberculoid, BT) to a mid-borderline (BB) type of 
leprosy and, finally, to many lesions with a significant amount of bacilli in skin 
smears (borderline lepromatous, BL). The indeterminate (I), or early type of leprosy, 
can develop into any of these five categories, depending on the immunity of the host. 
The purely neuritic cases do not fall within this spectrum.  
 
To prevent the drug resistance that occurs when only one drug is given, MDT was 
introduced in 1981. To guide this therapy, in the same year the World Health 
Organization (WHO) developed a 2-group classification system based on the 
probable number of M. leprae present in a patient.17 The patients with paucibacillary 
(PB) disease were treated daily with dapsone (100 mg) and monthly with rifampicin 
(600 mg), with 6 months of supervision. The patients with multibacillary (MB) 
disease were treated daily with dapsone (100 mg) and clofazimine (50 mg), as well as 
monthly with clofazimine (300 mg) and rifampicin (600 mg), with a minimum of 24 
months of supervision or, where possible, until the skin smear became negative. In 
1994, after more information was collected on the efficacy and the low risk of relapse, 
the duration of treatment for patients with MB leprosy was fixed at 24 months, while 
the regimen for those with PB disease remained at 6 months.18 To accelerate the 
elimination of leprosy in most countries where the disease is endemic, the duration of 
the MDT-MB regimen was further reduced to one year in 1998.19 However, the 
long-term efficacy and the risk of relapse of this shorter regimen is unknown.20 
 
In China, the Madrid classification was used from the beginning of the control 
programme until 1986, when MDT was implemented nationwide. At almost the same 
time, both the Ridley-Jopling and WHO-MDT classifications were introduced and 
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adopted. The national leprosy control programme in China requires that the use of 
both classifications.21 At present, the WHO-recommended regimen of 2 years of 
chemotherapy for MB patients and 6 months for PB patients is in use.22 
 

Case detection 
 
Many methods of case detection, such as population surveys, school surveys, rapid 
(village) surveys (RVS), contact examination, and referral of suspected cases from 
general health services, have been employed. A nation's choice of method is based on 
the epidemiological situation and the goals of the control programme. Each of these 
methods has its advantages and shortcomings. Since active case detection is not 
cost-effective in countries where leprosy is endemically low, a control programme 
there should encourage self-referral by increasing public awareness of the early signs 
and symptoms of the disease and by removing barriers that prevent persons from 
reporting for examination.23 

 
Compared with a total population survey, RVS is a rapid, simple, and inexpensive 
method for detecting cases of leprosy.24,25 The main purpose of RVS is to assess the 
extent of the disease in a certain area (district, state, or even a country). During the 
RVS, only a small sample of villages, rather than the entire population, is 
examined.24,25 This method can also be applied as a case-finding tool in relatively low 
endemic conditions.24  
 
RVS, also known as a "clue survey" in China, has been used as a main method of 
case-finding.26 Any person who has signs, or "clues", of leprosy, such as 
lagophthalmos, claw hands, collapsed nose, foot ulcers of unknown cause and 
anaesthetic skin lesions, or enlarged peripheral nerves, is asked to report to the survey 
team. In addition, key informants, such as village leaders, rural doctors, and 
schoolteachers, are asked to report such a person. This method has played an 
important role in detection of cases in the control programme in China,26 including in 
Shandong.27 
 
The populational distribution of leprosy tends to be in clusters, and so, contact 
examination is important in detecting new cases. Studies have shown that physical 
distance, the type of leprosy in the index case, and genetic relationship are 
determinants for the development of leprosy.28 Thus, persons in households with 
leprosy patients are at increased risk for the development of the disease,28-32 and in  
endemic areas chemoprophylaxis has been recommended for household contacts.33,34 
In China, including Shandong Province, contact examination has been one of the 
routine detection methods since the leprosy control programme started in the 1950s.35  
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Problems in early diagnosis of leprosy 
 
The diagnosis of leprosy must be established as early and as accurately as possible, 
because both under- and over-diagnosis will lead to undesired consequences for 
individuals as well as the community.36 Accurate diagnosis is also vitally important to 
all aspects of a control programme, including epidemiology, chemotherapy, 
prevention of disability, and assessment of interventions.37,38 Three cardinal signs 
found on clinical examination (anaesthetic skin lesions, enlarged peripheral nerves, 
and acid-fast bacilli in the skin smear) form the basis of the diagnosis of leprosy.39,40 
Many advanced diagnostic tools have been developed, but these are used mainly in 
research. Serology cannot be used as a single diagnostic test because the majority of 
the PB patients are seronegative, and current serological tests are not specific enough 
to distinguish a patient with clinically overt infection from one with subclinical 
infection.41 Also, DNA amplification tests require trained personnel and expensive 
equipment, thus limiting their use in the field.42 
 
The diagnosis of leprosy is not straightforward because it can mimic many skin 
diseases, the sensory testing of a skin lesion has not been standardized, and the test 
result is judged subjectively rather than objectively. Therefore, several factors impact 
the accuracy of the testing43,44 and the palpation of peripheral nerves. Apart from the 
inter-examiner reliability, peripheral nerve enlargement may not be apparent in some 
early cases. Although a positive result on examination of skin smears has near 100% 
specificity in the diagnosis of leprosy, many PB patients have a negative result. To 
logistically ensure the quality of such an examination, the taking, staining, reading 
and reporting of smears must be controlled. Skin-smear examination is not usually 
available in general health services.45 Furthermore, ignorance of general health 
problems, lack of awareness of leprosy, and stigmatization in the general population 
may prevent persons from seeking help.46-48 In view of these factors, many patients 
visit general health care services/dermatologist several times before the diagnosis of 
leprosy is made,49,50 especially in a low endemic area.51 Delay in diagnosis will result 
in increased impairment of nerve functions. However, the level of impairment at the 
time of diagnosis cannot simply be used as a general performance indicator for 
programme evaluation because the degree of impairment with the same diagnostic 
delay in other populations can differ considerably. This is true particularly in cases of 
PB leprosy, indicating that other, unknown factors may also play an important role in 
nerve damage.52 
 

To detect the few incident patients with leprosy in a low endemic area, mobilization of 
general health workers and dermatologists at different levels of health care may be 
one option in the earlier detection of cases. On the basis of this consideration, 
knowledge and skills for the early diagnosis of leprosy were assessed to obtain 
information that could be used in the design of a training programme. Anaesthesia of 
skin lesions and enlarged peripheral nerves are the two main clinical signs of leprosy. 
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However, use of these two signs to accurately make the diagnosis depends on the 
reliability of the individual examination. Improved skills in the testing of skin lesions 
and in the palpation of peripheral nerves can increase the accuracy in the diagnosis of 
leprosy.  
 

Consequences of leprosy, prevention of disability, and socioeconomic 

rehabilitation 
 
The World Health Organization describes health as not merely the absence of disease, 
but ‘a state of complete physical, mental and social well being’.53 Leprosy is a 
complex condition that affects patients not only physically, but also socially and 
psychologically. Individuals with leprosy have been made to leave their families and 
communities and forced to live as outcasts in separate colonies. The stigma attached 
to leprosy is very common in societies around the world and has a negative impact on 
a patient’s health-seeking behaviour, adherence to treatment, and resumption of 
normal life, even after cure. It also affects one's entire life, including marriage, 
employment, interpersonal relationships, leisure activities, and attendance at social 
and religious functions. In efforts to control leprosy, the stigma is so important that 
many studies have been conducted to address it.54-57  
 
Although many factors contribute to this stigma, a complex mix of reasons is 
associated with it in each society. Disability (impairments) caused by peripheral nerve 
damage is one of the important factors. In the last two decades, much progress has 
been made in understanding the risk factors for nerve damage.58,59 Corticosteroids are 
still the mainstay in the treatment of peripheral neuropathy in leprosy. Several 
recently published clinical trials have tested the use of steroids to prevent 
immunological reactions and peripheral neuropathy prophylactically, to treat 
neuropathy with a duration of more than 6 months, and to treat mild sensory 
impairment.60-63 For those disabled before the diagnosis was made or those who have 
developed permanent disability during the course of the disease, projects aimed at 
preventing secondary impairment (prevention of disability, or POD) have been 
undertaken in many leprosy control programmes64-66 worldwide, including China67 
and Shandong.68 Social and economic rehabilitation (SER) programmes with a 
community-based approach are needed to target the disadvantaged affected by 
leprosy (most of whom are elderly, former leprosy patients who have some degree of 
social and economic difficulty, with or without disability). These programmes should 
by nature be holistic and participatory, sustainable, integrated into existing services 
and provided by communities, sensitive to special needs, particularly those of women, 
and meaningful to the targeted individuals.69-71 
 
Before the era of chemotherapy, isolation of patients in specific colonies or 
settlements (leprosy villages or leprosaria) was used for control. Many patients were 
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held in these places for as long as they lived. Some countries like Japan forced this 
segregation by law.72 China maintained a similar policy of isolation until 1986, when 
the MDT was introduced. The development, role, and present status of leprosy 
villages/leprosaria in Shandong has been reported elsewhere.73  

 

Leprosy control programme in Shandong province 
 
Shandong Province, a semi-island, is located in the north-eastern part of China, with a 
land area of 150,000 square kilometres (almost four times the size of The 
Netherlands). North of the Yellow River is alluvial plain; hilly terrain is found in the 
east, northeast, and south of the province; and the remainder is flat and fertile land. 
Shandong province is situated in the temperate zone, with four distinct seasons. The 
eastern province has an ocean climate, and the western has a continental climate.  
 
This coastal province, with a population of 9.3 million, is divided into 17 prefectures 
and subdivided into 139 counties/districts. Shandong is one of the original places of 
Chinese culture in China, where the hometown of Confucius is located. According to 
the record in “Lunyu” (503 CE), Confucius’ student, Yan Geng (Yan Boniou), 
suffered from leprosy.74 This may be the first recorded case of leprosy in China.  
 
As throughout China, the leprosy control programme in Shandong Province was 
started in the 1950s. The epidemiological situation and associated factors in the 
province have been reported,75,76 and the policies, strategies, and activities have been 
described elsewhere.77 Briefly, after more than 40 years’ effort in combating the 
disease, the epidemic of leprosy appears to be under control, i.e., the prevalence of 
leprosy has fallen below 1/10,000, and the goal of elimination was achieved in 1994. 
In the past 10 years, on average, approximately 50 new cases have been detected each 
year. Since 1995, several collaborative projects with foreign missionaries and the 
provincial disabled federation on POD have been conducted for those who are 
disabled. Economic rehabilitation was not undertaken because of the financial 
constraint and scattered provincial distribution of those affected by leprosy. However, 
in recent years, with economic development, central and local governments have been 
able to pay more attention to the leprosy control programme and to the care of the 
disadvantaged affected by leprosy; 220 million RMB (1 Euro = 10.6 RMB) has been 
allocated to reconstruct the remaining leprosy villages, supplemented by a series of 
policies that have increased the standard of living and medical care.  
 

Outline of this thesis 
 
This thesis focuses on the early diagnosis of leprosy and the needs of former patients 
in a late phase of the control programme in Shandong Province, the People’s Republic 
of China. Since leprosy was eliminated in 1994 in the province (the prevalence is less 
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than 1 in 100,000 population), only a few new cases have been detected in each of the 
last 13 years. In order to test whether leprosy has been truly eliminated or whether 
cases are simply not being found, a rapid survey was conducted. Chapter 2 presents 
the results of this survey in a previously high endemic county of the province.  
 
Chapter 3 includes an assessment of knowledge and skills in the early diagnosis of 
leprosy in two cross-sectional studies. The first one, conducted in 2000, describes the 
knowledge and skills in early diagnosis of leprosy in general health services at 
different levels. The second study focuses on assessing the knowledge and skills of 
doctors working in dermatological services around the province in the early diagnosis 
of leprosy, including their attitudes towards leprosy. Chapter 4 discusses 
inter-observer reliability and describes the results of an assessment of sensibility of 
skin lesions and enlargement of peripheral nerves in leprosy patients, an important 
issue related to the early diagnosis of leprosy. The value of contact examination in 
case detection is discussed in Chapter 5.  
 
Chapter 6 describes our experiences with a collaborative project on the prevention of 
disability in leprosy. Chapter 7 explores the social, economic, and medical needs of 
former patients living in leprosy villages in a qualitative study based on the 
information obtained in our two previous studies of former patients living in 
communities and leprosy villages throughout the province.  
 
In Chapter 8, the general discussion and main findings are included and then related 
to recent literature. The implications for leprosy control are discussed, and 
recommendations for future research are presented. 
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SUMMARY 
 
The prevalence of leprosy fell below 1 per 100,000 in Shandong province in 1994. 
Since then, a few incident leprosy cases have been reported each year over the past 10 
years. In order to explore whether or not the reduction in new cases detected in the 
province was due to the stopping of active case-finding activities, a rapid village 
survey was conducted in a formerly endemic county, using skin disease service. 
Ninety-one villages in 23 townships, covering a total population of 104,885, were 
surveyed. No leprosy case was detected. The results of the survey, along with other 
evidences, such as higher MB/PB ratio among newly detected cases and late onset of 
the disease, suggest that leprosy is dying out as a disease in the county as well as in 
Shandong. The efforts of the leprosy control programme should shift to other services 
such as prevention of disability and care for the disabled.  
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INTRODUCTION 
 
Shandong province is located in the north-eastern part of China, with a population of 
90 million.1 Leprosy had been endemic in Shandong, but the prevalence fell below 1 
per 100,000 in 1994. Since then, active case-finding activities have been stopped, 
except for contact examination according to national guideline of leprosy control.3  In 
the past 10 years, roughly 50 new cases were detected on average each year.2  Their 
distribution in the community has been uneven. Some were detected in a few ‘cluster’ 
but others were unexpectedly reported to the leprosy control programmes in some 
formerly high endemic areas in Shandong. 
 
The question should be asked whether these few new leprosy cases reflect the real 
epidemiological situation or if they are due to operational factors such as the cessation 
of active case-finding activities? It was decided to organize a rapid survey to see if 
there remain some hidden leprosy cases undetected in the community. One of the 
formerly most endemic counties in the province was selected for this purpose.  
 

MATERIALS AND METHODS 
 
Zhucheng County of Weifang prefecture is located in the eastern part of the province, 
with a population of 1.05 million. It has the highest cumulative number of leprosy 
cases (2249 since 1955), and had the second highest prevalence rate of leprosy in the 
province. During the period 1992-2004, a total 28 new leprosy cases were detected in 
the county (table 1). Twenty-seven were diagnosed at skin clinics and one case was 
detected by contact examination. The WHO grade 2 disability rates was more than 
20%, with an average time of 2.6 years between onset of symptoms and diagnosis, 
meaning that some new cases probably were delayed in diagnosis. 
 
Taking into consideration the cluster nature of leprosy, the experiences gained from 
previous survey conducted in the province and the available budget, the survey was 
targeted on the villages where any new leprosy cases had been detected. In total, 91 
villages in 23 townships were selected, covering a population of 104,885, 
corresponding to around 10% of the total population of the county. 
 
In order to maximally provide “clues”, paramedical workers at the township level and 
rural doctors of the villages involved in the survey were invited to participate in a 
workshop, where the clinical manifestations of leprosy were presented by local 
leprosy control staff. In the preparatory phase of the survey, the county bureau of 
health issued a document to ask the leaders of the villages for collaboration. 
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Table 1 New leprosy cases detected in Zhucheng County 1995-2004 

Year MB* PB** Total 
1992 1 1 2 
1993 4 0 4 
1994 1 0 1 
1995 1 0 1 
1996 0 0 0 
1997 5 1 6 
1998 1 0 1 
1999 3 0 3 
2000 2 0 2 
2001 1 0 1 
2002 0 0 0 
2003 5 0 5 
2004 2 0 2 
Total 26 (93%) 2 (7%) 28 

• Multibacillary leprosy; ** Paucibacillary leprosy 

 
 
A pictorial poster with skin lesions of leprosy was distributed to the health station of 
each village. The survey team, headed by a leader of county skin control station 
(formerly called as leprosy control station), consisted of two skin doctors from the 
county skin control station, one paramedical doctor from the township hospital and 
one village leader.  
 
One or two days before the survey, the news, that the county skin doctors would come 
for skin disease check-up was broadcast in the village. When the survey team arrived, 
all villagers who had any skin problems were invited for diagnosis and treatment. The 
consultation was free, but the medications had to be paid. Usually the team stayed in 
the village for half a day or one day, depending on the size of the population. At the 
same time, a skin doctor visited leprosy families in the village for contact examination 
and checking cured leprosy cases for relapse. In each village the team leader 
organized a group discussion with community leaders, teachers, the leader of 
women’s group and the rural doctor(s), to encourage them to report any suspects of 
leprosy.  
 
All the suspected leprosy cases reported to the survey team were recorded and 
examined by county senior leprosy doctors for the confirmation of the diagnosis. Skin 
smear and biopsy would be taken when necessary.  
 

RESULTS 
A total of 1,360 people with skin problems presented themselves to the survey team. 
Nine of them were suspected of having leprosy by the doctors of the survey team. 
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Following the discussion with community key informants, an additional eight 
suspected ‘clues’ were reported to the survey team, mainly by rural doctors. These 17 
suspects were examined by the county senior leprosy doctors. None were found to 
have leprosy. Of the 196 ex-leprosy patients alive in 91 villages, 171 were checked. 
No relapses were seen. One hundred and 83 contacts were examined. No leprosy case 
was found.  
 

DISCUSSION 
 
Compared with a total population survey, a rapid survey or rapid village survey (RVS) 
is a quick, simple and inexpensive method in leprosy case finding,4..5 which is and 
continues to be used in many leprosy control programmes around the world. The main 
purpose of RVS is to assess the extent of the leprosy situation in a certain area (district, 
state and even a country). During the RVS, only a small proportion of sampled 
villages, rather than the whole population, will be examined.4.5 This method can also 
be applied as a case-finding tool in relatively low-endemic conditions.4 
 
RVS is also known as ‘clue survey’ in China.6 During the survey any person signs of 
leprosy such as lagophthalmos, claw hands, collapsed nose, foot ulcer of unknown 
origin and anaesthetic skin lesions or enlarged peripheral nerves is asked to report to 
the survey team voluntarily or will be referred by key informants, such as village 
leaders, rural doctors and school teachers. This method has played an important role 
in case finding of leprosy in Shandong1 as well as in China.6 Between 1955 and 1994, 
around 80% of the leprosy cases in Shandong were detected by RVS.  
 
In the current survey, no leprosy cases were found. The explanation could be multiple. 
Firstly, some leprosy cases may not have been detected due to inadequate information 
on leprosy during the survey. One study conducted in Kanpur Urban Project, India 
found that additional health education messages on leprosy during the survey along 
with other means could improve the proportion of examined population.7 It is difficult 
to validate whether or not additional information during the survey could result in the 
detection of more leprosy cases in a very low endemic situation.  
 
Secondly, some leprosy patients may not have presented themselves for examination. 
This may have been due to the fear of social stigma, which is common in many 
societies.7-9 In the current survey, an effort was made to avoid this by using skin 
disease services rather than leprosy services. It is also possible that the patients were 
absent from the village (gone to work or to the market) at the time of the survey, 
because the survey team only stayed half a day or one day in each village. 
 
Thirdly, some people with skin lesions did not show up, either because they thought 
that their problem did not require medical attention, or because of financial problems. 
Some insight in these three possible explanations could be gained if, during the 



 
  
27 

following years, any new cases would be found in the villages covered by the survey 
and their time of onset of the disease and the reasons why they did not visit the survey 
team could be identified. 
Lastly, it is possible that the result of the survey reflexes the real situation of leprosy in 
the county. This would imply that leprosy truly is on the decline and that the chain of 
transmission of leprosy has been interrupted. The rare incident cases still occurring 
reflect past infection. In Norway,10 it has been shown that most leprosy cases detected 
in the late phase of the leprosy control programme tend to be in the older age groups 
and the majority are MB cases. In the survey county, 26 (93%) of the 28 newly 
detected cases during 1992-2004 were MB cases, and most patients (71%) were in the 
more than 40 years age group (Figure 1). A similar tendency of aging and a high 
MB/PB ration among new cases were also found in the province as a whole.1 In 
addition, the time span between primary and secondary cases was much longer among 
the contacts in the province than among those in areas where leprosy is still 
endemic.11,12  
 
Figure 1 Age group distribution among 28 newly diagnosed leprosy patients 
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While there are no simple, scientifically valid methods to get an insight into the 
existence, or not, of hidden cases,13 it seems reasonable to extrapolate this experience 
to other parts of the province. A similar survey was conducted in 2005 in Gaoyou 
County, Jiangsu Province. In this county, leprosy had also been endemic but 
prevalence had dropped below 1 per 100,000 in 1998. Here as well, no leprosy cases 
were found during the survey. These findings suggest that leprosy is a dying-out 
disease in Shandong and other provinces, such as Jiangsu, where prevalence has been 
brought below 1 per 100,000. If this is the case, it will have some implications for the 
organization of leprosy control activities in the province. The training of paramedical 
workers will have to be adapted, health promotion to increase public awareness of 
leprosy will have to be promoted and the use of key informants in the community will 
have to be intensified. The impact of these changes might be limited, however, 
because the number of hidden leprosy cases in a formerly endemic situation is likely 
to be small. 
 
In such a changing epidemiological situation, the efforts of the leprosy control 
programme in the province should shift to other leprosy services such as prevention of 
disability and care for the disabled. 
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SUMMARY 
 
In the late phase of a leprosy control programme, problems arise with regard to the 
early detection and treatment of a small number of new incident cases. We describe a 
study in the province of Shandong, People’s Republic of China, on the knowledge and 
skills regarding leprosy of general health service staff, including rural doctors, 
paramedical doctors at township level, doctors from county general and provincial 
hospitals and dermatologists. The results showed that there is a continuing need for 
suitable training programmes for medical staff in the general health services. Most 
dermatologists had good levels of knowledge and skills and more than 80% of new 
cases have been diagnosed in skin clinics in this province since 1990. Their 
participation in early diagnosis and training of staff should be strengthened.  
 

INTRODUCTION 
 
Leprosy control is a long-term project. Even in the late phase in which the goal of 
elimination of leprosy has been achieved, there is often still a need for some form of 
leprosy control programme. In this phase, programme managers and planners still 
face two major problems, i.e. early detection and treatment with multiple drug therapy 
(MDT) for the small number of incident new cases and rehabilitation for those who 
are disabled.1 From an epidemiological point of view, leprosy is under control and is 
no longer a public health problem in Shandong province,2 which is located in the 
eastern part of China, with a population of 87 million. In the past 10 years, 50-70 new 
cases have been detected each year, of whom 20% have WHO grade 2 disability at 
diagnosis.2 This indicates that there is room for improvement in case finding, to detect 
all cases at an early stage. Since the prevalence of leprosy in Shandong is very low, 
with a few new cases widely scattered in the population, it is not cost-effective to 
conduct population or rapid surveys to find these new cases. Even contact survey 
loses its value because the percentage of new cases detected in this way may accounts 
only for 1.5% of the total new cases detected in the past 10 years. Utilization of the 
general health services at all levels in case-finding may help solving this problem. The 
objective of this pilot study is to assess the knowledge and skills of general health 
service staff at different levels in the early diagnosis of leprosy and to use the results 
for the design of appropriate training programmes. 
 

MATERIALS AND METHODS 
 
At provincial level, two general hospitals were visited. All doctors on duty in the 
internal medicine and surgical departments and the dermatological clinics were 
interviewed. 
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At county level, one general hospital in each of the three counties in Jining prefecture 
was selected. All doctors on duty in internal medicine and surgical departments were 
interviewed. 
At township level, all doctors on duty were asked to fill in a questionnaire. 
For rural doctors, we checked the leprosy register book to select the last 50 patients 
affected by leprosy (cured cases), and then visited the rural doctors based on the 
patients’ villages. 
 
When we arrived at the study areas (hospital or village health station), the chief of the 
department or clinic was introduced to us by the local health officer, and we then 
briefly explained our purpose and asked him or her to distribute the structured 
self-administered questionnaires to the interviewees. The investigators watched the 
doctors filling in the questionnaires and explained any question that was not 
understood. 
 

RESULTS 
 
On the day of the visit, some rural doctors were not on duty. In all, 33 rural doctors 
from 33 villages, 34 doctors from 13 township hospitals, 27 doctors from county 
hospitals. 35 doctors from two provincial hospitals and 13 dermatologists from two 
skin clinics answered the questionnaire. Their sex, age, education background and 
professional experience are presented in Table 1. 

 

Table 1.  Sex, age, education background and professional experience of medical staff in general health 

services 

 Rural 
doctor 

Township 
doctor 

County 
doctor 

Province 
doctor 

 
Dermatologist 

Sex      
M 31(94) 32(94) 22(81) 18(22) 6(46) 
F 2(6) 2(6) 5(19) 4(18) 7(5.4) 
Age (range) 54(23-68) 46(28-59) 38(23-55) 42(27-58) 4(25-59) 
Education level       
University 0(0) 24(71) 13(48) 21(95) 10(77) 
Paramedical 
school 

11(33) 10(29) 14(52) 1(5) 3(23) 

Other* 22(67) 0(0) 0(0) 0(0) 0(0) 
Professional 
experience (years) 
(range) 

28(2-43) 21(5-38) 18(1-29) 19(3-32) 14(2-33) 

Other: trained locally for less than 1 year. 
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A comparison of the origin of leprosy knowledge, basic leprosy knowledge, and 
knowledge and skills in early diagnosis of leprosy between dermatologists and the 
staff in general health services is shown in Table 2. Since the staff at different levels 
plays different roles in a leprosy control programme, further details will be given as 
below. Regarding the pathogen of leprosy, 18% of village doctors, 6% of township 
hospital doctors, 19% of doctors in county hospitals and 14% of doctors from internal 
medicine and surgical departments in provincial general hospitals did not know about 
Mycobacterium leprae. Information regarding the duration of treatment and MDT 
showed that 9% of rural doctors, 12% of township doctors, 11% of county doctors, 
73% of provincial doctors and 15% of dermatologists erroneously believed that a 
leprosy patient should take anti-leprosy drug (s) for life, once a diagnosis was made. 
None of the rural, township and provincial doctors, 44 of county doctors and 38% of 
dermatologists in this investigation knew about MDT. The majority of doctors 
investigated, except for dermatologists, could not recognize the early sign of leprosy. 
This may simply reflect their lack of experience in the early diagnosis of leprosy in 
their medical practice, as shown in Table 3, although some had experience in 
diagnosing leprosy cases at the late stages of illness or with deformity. In terms of 
skills in the examination of peripheral nerves, the correct answers, except for 
dermatologists, were given by 36% of rural doctors, 6% of doctors from township 
hospitals, 18% of doctors from county general hospitals and 0% of doctors from 
provincial general hospitals. Seventy percent of rural doctors, 71% of township 
doctors, 59% of county doctors and 77% of provincial doctors did not know that a 
skin smear or biopsy may be indicated for the confirmation of diagnosis in a suspected 
leprosy case. 
 
Table 2. Origin of knowledge on leprosy and knowledge and skills in early diagnosis of leprosy among 

staff in general health services at different levels 

 Staff in general health 
services  

 
Dermatologists 

 n=116(%) n=13(%) 
Origin of knowledge on leprosy   
University/medical school 85(73.28) 13(100) 
Lecture 62(53.45) 10(77) 
Reading materials 57(49.14) 13(100) 
Basic knowledge on leprosy   
Pathogen of leprosy 70(60.34) 13(100) 
Life-long medication 90(77.59) 11(85) 
Multi-drug therapy 15(12.93) 8(62) 
Recognition of early symptoms and signs of 
leprosy  

  

Early symptoms* 37(31.90) 10(76.92) 
Early signs of leprosy** 11(9.48) 13(100) 
*Defined as numbers or tingling of extremities; ** defined as anaesthetic, pale or erythematous patches 

with or without peripheral nerve enlargement. 
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Table3. Experience with leprosy cases among medical staff at different level 

      Seeing leprosy cases     Consulted by leprosy cases  
 n Yes (%) No (%) Yes (%) No (%) 
Rural doctor 33 33(100) 0(0) 20(61) 13(39) 
Township doctor 34 18(53) 16(47) 5(15) 29(85) 
County doctor 27 15(56) 12(44) 3(11) 24(89) 
Province doctor 22 9(41) 13(59) 2(9) 20(91) 
Dermatologist 13 4(31) 9(69) 10(77) 3(23) 
Total 129 79(61) 50(39) 40(31) 89(69) 
 

DISCUSSION 
 
The deformity rate among newly diagnosed leprosy cases is an important indicator in 
the assessment of case-finding activity.3 Disability rates as high as 30% (WHO grade 
1-2) among newly detected cases have been reported in some countries.4,5 Recently, a 
report from the International Federation of Anti-Leprosy Association (ILEP) and 
WHO showed disability rates (WHO grade 2-3) in different leprosy control 
programmes ranging from 0 to 79%. 6 In China, disability rates have been variously 
reported as 19.4-36%.7-11 The disability rate among newly detected leprosy cases in 
Shandong province has been about 20% on average in the last 10 years. This indicates 
that there is room for improvement in case finding, even in a low endemic situation. In 
some leprosy control programmes such as that in Malaysia, in which the goal of 
elimination of leprosy has been achieved, the disability rate among newly detected 
cases can be as low as 5% (personal communication). The detection method and 
case-finding activity,12 as well as the epidemiological situation, can influence the 
disability rate among newly detected leprosy cases. Theoretically, however, the lower 
the disability rate the better, because early diagnosis and treatment with MDT are very 
important in reducing the risk of disability, although the disability cannot be avoided 
completely.4 

 
Many approaches to case finding have been used in different leprosy control 
programmes according to the local situation. In Shandong province, case detection 
methods such as population survey and rapid survey are no longer cost-effective, 
since the prevalence is too low (0.037/10,000 population in 1994) and the distribution 
of leprosy cases is too scattered in the population. Contact examination is an 
important method of case-finding, which is still used in many leprosy control 
programmes. In the late phase of a leprosy control programme with the very low 
prevalence in Shandong province, however, fewer and fewer new leprosy cases are 
detected in this way. A recent analysis showed that 97 (12.4%) out of 773 newly 
detected cases between 1987 and 1996 had a family history of leprosy (unpublished 
data). 
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New cases detected through contact examination account for only 1.5% of new cases 
detected in the past 10 years. Usually, there is a time gap between the identification of 
an index case and the onset of disease among family numbers. Furthermore, the fact 
that the examination of household contacts in done only once, when diagnosis of the 
index case in made, is seldom useful for the finding of a secondary case in a low 
endemic situation. The time between an index case and a secondary case in Shandong 
is, on average, 10 years (unpublished data). Obviously, it is impossible to carry out 
contact examinations year by year for many years, if only because they may create 
social stigma. Utilization of general services in case-finding would therefore be one of 
the options in solving this problem in the long run. 
 
In most medical and paramedical schools in Shandong province, a short course 
(usually 2-3h) on leprosy is available (Table 2). However, knowledge and skills 
related to the early diagnosis of leprosy among the doctors in this investigation were 
low. This is partly related to the lack of experience in practice. In a group of 335 new 
cases reported in China, 150 cases (44.38%) consulted general health services at 
different levels for 326 person times for their disease before the diagnosis of leprosy 
was made. Two hundred and twenty-eight (70%) of the patients in this group were 
misdiagnosed on their first visits.11 In another analysis of 50 new leprosy cases 
misdiagnosed for a long time, the main reason for the misdiagnosis was that the staff 
in general health services at different levels lacked of basic knowledge and 
experience.13 Many doctors in this study had some experience in contacting cured or 
deformed leprosy cases, but not new cases. A study conducted in India also showed 
that the field investigators could initially miss about 35% of cases of leprosy, mostly 
with early manifestations. After training and experience, the proportion of missed 
cases decreased to about 20%.14  
 
In the past, training programmes for rural doctors and doctors at township level 
involved in the leprosy control programme, did not include task assignment and 
orientation on the early diagnosis of leprosy. The main role they played in a vertical 
leprosy control programme was very limited, such as guiding the way to the patient’s 
home or delivering medication to patients. Even in rapid surveys, they were asked to 
report suspects with late signs of leprosy such as lagophthalmos, claw hand or 
painless foot wound. Our findings show that in order to detect all new cases as early as 
possible, the participation of dermatologists in early diagnosis and training of staff 
should be strengthened. Incorporation of leprosy in the curricula of medical faculties 
and paramedical schools should continue with an opportunity to see and examine 
patients whenever possible. 
 
Dermatologists, in general, have good knowledge and skill in early diagnosis of 
leprosy. An important incidental finding of this study was that more than 80% of new 
cases have been diagnosed in skin clinics at different levels in Shandong since 1990. 
The relationship between dermatologist and leprosy control programme manager 
should be strengthened. Skin clinics at different levels should be part of the whole 
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programme. Dermatologists should also be involved in the training programme. They 
can form a bridge between the leprosy control programme manager and the staff 
working in general health services, to ensure the early diagnosis of leprosy. 
 

REFERENCES 
 
1. Feenstra P. Sustainability of leprosy control services in low endemic situations. 

Trop Geograph Med, 1994; 46:65-71. 
2. Chen S. Options for leprosy control programme in Shandong Province, China. 

Thesis, 31st International Course in Health Development, 1995, Amsterdam, the 
Netherlands. 

3. WHO. Epidemiology of leprosy in relation to control. Report of a WHO Study 
Group. Technical Report Series 716, WHO, Geneva, 1985. 

4. Watson JM. Disability control in a leprosy control programme. Lepr Rev, 1989; 
60:169-177. 

5. Wittenhorst B, Vree ML, Ten Ham PBG et al. The national leprosy control 
programme of Zimbabwe: a data analysis. Lepr Rev, 1998; 69:46-56. 

6. Smith WCS. Prevention of disability in leprosy ILEP Medical Bulletin. Lepr Rev, 
1996; 67:68-72. 

7. Wu GC et al. Analysis on 329 leprosy new cases detected in recent 10 years in 
Qian Xinan prefecture, Gui Zhou province. Chinese J lepr, 1991; 7:90-91. 

8. He R et al. Analysis on 407 newly detected leprosy cases in Hubei, Chinese J Lepr, 
1994; 10:99-100. 

9. Lai ZJ et al. Analysis on 1493 newly detected leprosy cases. Chinese J Lepr, 1994; 
10:160-162. 

10. Liau DZ et al. A report of 177 new leprosy cases detected in recent 10 years in Xu 
Zhou. Chinese J Lepr, 1995; 11:199-200. 

11. Sun HT et al. Analysis on 335 new leprosy cases diagnosed in skin clinic. Chinese 
J Lepr, 1991; 7:79-80. 

12. Ishida Y, Biswas AK, Guglielmell E. Detection mode of leprosy and its disability 
grading in Khulna City, Bangladesh. Nihon Hansenbyo Gakkai Zasshi, 1998; 
67:391-400 (abstract). 

13. Ma DJ. Analysis on 50 misdiagnosed leprosy cases. Chinese J lepr, 1990; 
6:231-232. 

14. Gupte NB. Diagnostic problems of early leprosy in field studies. Ind J Lepr, 1994; 
66:463-472. 

 
 
 



 
  
37 

 
 
 
 
CHAPTER 3.2 
 

Assessment of knowledge and skills in early diagnosis of leprosy and 

attitudes towards leprosy amongst doctors working in 

dermatological services, Shandong province, People’s Republic of 

China 
 
Shumin Chen, Lin Zhang, Dianchang Liu and Huaxu Liu 
 
Lepr Rev, 2004; 75:348-356 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 38 



 
  
39 

SUMMARY 
 
After the leprosy control programme in Shandong province, China, had declared 
elimination in 1994, it was no longer cost effective to rely on rapid surveys, 
population surveys and contact tracing for case detection, and since then most new 
cases have been diagnosed by the dermatological services. The dermatological 
services will continue to play an important role in diagnosis of the few incident 
leprosy cases scattered in wide geographic areas and in a population of 90 million. In 
order to better understand the knowledge and skills in early diagnosis of leprosy 
among doctors working in dermatological services around the province, doctors  
attending the dermatological annual meeting and a dermatological training workshop 
were assessed on their knowledge and skills in early diagnosis of leprosy and their 
attitude towards leprosy with a semi-structured questionnaire. The results showed that 
continuous training was needed for dermatologists from both general hospitals and 
the leprosy control programme. In particular, the training methods for the skills in 
nerve examination including palpation of peripheral nerves and nerve function 
assessment should be improved.  
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INTRODUCTION 
 
Leprosy is a unique chronic infectious disease, mainly affecting skin and peripheral 
nerves, which can lead to a variety of deformities and disfigurements associated with 
many social and economic problems.1 There is evidence that delay in presentation and 
diagnosis is an important risk factor related to nerve function impairments (NFI)2.3 
and prompt diagnosis and start of treatment before the occurrence of NFI would 
reduce the risk for development of new NFI during MDT and follow-up.4.5 Therefore, 
early diagnosis and treatment play an important role in prevention of nerve damage in 
a large proportion of leprosy patients before the nerve damage occurs,4 although NFI 
cannot be avoided completely.6.7 Ignorance, lack of awareness and stigmatization in 
the general population, prevent people from taking help-seeking actions,8-10 and those 
with leprosy make many visits to general health care providers/dermatological 
services before the final diagnosis of leprosy is made,10-13 especially in low endemic 
areas .13 

 
While many organs of the human body can be involved in the process of leprosy, 
especially in multibacillary (MB) leprosy, and the early symptoms and signs may be 
nonspecific in the vast majority of leprosy cases one of the common early clinical 
signs leading to diagnosis of leprosy is a skin rash with sensation loss.14-16 It is 
reasonable to assume that many leprosy cases will consult a skin doctor for their skin 
problem when the early skin lesions appear, where the dermatological services are 
available. Therefore, the possession of knowledge and skills in the early diagnosis of 
leprosy by doctors working in dermatological services will partly determine whether 
or not a prompt diagnosis can be made and the patient referred, so that chemotherapy 
can be initiated in time. 
 
Leprosy used to be an important public health problem in Shandong province, located 
in the northeast part of China, with a population of 90 million. By the end of 2003, a 
total of 53795 leprosy cases had been registered. The prevalence of leprosy decreased 
dramatically after 1980s and the goal of elimination of leprosy was achieved in 1994, 
with only 52 new cases detected each year in the past 11 years, 80% of which were 
reported through dermatological services around the province.18 The WHO grade 2 
disability rate among the newly detected leprosy cases remains the same i.e. roughly 
20% during the same period. In our previous pilot survey it was found that 
dermatologists had better knowledge and skills in early diagnosis of leprosy than 
general health care practitioners,19 but the sample was too small and was only from a 
provincial level. In order to further understand the general situation about the 
knowledge and skills in early diagnosis of leprosy among the doctors working in 
dermatological services at different levels around the province, we conducted a 
survey among the doctors who attended the provincial academic dermatological 
meeting which was held in Jinan, the capital of the province, November 8-10, 2003, 
and the doctors who attended a two-day dermatological training workshop which was 
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held December 9-11, 2003. 
 

MATERIALS AND METHODS 
 
The dermatological meeting 
The dermatological meeting, which was held annually, was organized by Shandong 
Provincial Medical Association. Any doctors working in dermatological field 
including those who work for leprosy and sexually transmitted diseases are invited to 
participate in the meeting. In the dermatological meeting of 2002, a 30-min 
PowerPoint presentation on early diagnosis of leprosy was included as continuous 
medical education. In order to assess whether or not the presentation on leprosy could 
have any impact on the knowledge of early diagnosis of leprosy, those who 
participated in the dermatological meeting of 2002 were compared with those who did 
not participate. 
 
The dermatological training workshop 
Since the outbreak of severe acute respiratory syndrome (SARS) started in November 
2003 in China, governments and health authorities have paid more attention to public 
health. When news of the epidemic of monkey pox in several states of United States 
of America came to China, Shandong provincial health authority decided to hold a 
training workshop to raise the awareness on the clinical and preventive aspects of the 
disease among doctors working in dermatological field. The curriculum of the 
workshop included monkey pox, hand, foot and mouth disease, clinical aspects of 
acquired immunodeficiency syndrome and leprosy. 
 
Questionnaire design and data collection procedure 
For the participants attending the dermatological meeting, a semi-structured 
questionnaire was designed. The content of the questionnaire included demographic 
characteristics, personal experiences on working with a leprosy patient, and basic 
knowledge on leprosy including infectiousness, life-long treatment and the 
knowledge of early diagnosis of leprosy. The recognition of early clinical signs of 
leprosy was an open-ended question in order to avoid leading bias. The attitude 
towards leprosy was also assessed in three questions. The questionnaire was 
anonymous, and the participants were asked to return the questionnaire next  morning 
to a representative from a pharmaceutical company, which financially supported the 
meeting and a small gift was offered in order to raise the interest and to encourage 
participation. 
 
For the participants attending the dermatological workshop, the same questionnaire 
was used as a pre-test before the start of the lecture on leprosy. In order to avoid the 
double assessments for the doctors who participated both in the dermatological 
meeting and the dermatological workshop, two additional questions (if they 
participated in the dermatological meeting and if they handed over a filled 
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questionnaire) were asked in the questionnaire used for the workshop. Those who 
attended the meeting and handed over the questionnaires in the dermatological 
meeting were excluded from the final analysis. After a 3-h lecture on leprosy 
(focusing on the early diagnosis) and the assessment on the performance of nerve 
examination, the doctors were assessed again with the same questionnaire to compare 
changes in their knowledge pre- and post-lecture. 
 
Only the doctors from general hospitals were assessed for skills in nerve palpation and 
the nerve function (NF) because there had been several training courses on the 
prevention of disability (POD) of leprosy for the doctors from leprosy control 
programme in the last few years, including examination of peripheral nerves and NF. 
Two peripheral nerves, i.e., ulnar and peroneal nerves, which are the most commonly 
involved and feasibly palpated nerves,14.15 and the performance of the NF test, were 
assessed. In the conference room, the doctors from general hospitals were asked to 
raise their hands if they knew how to palpate ulnar and peroneal nerves. One of those 
who did was asked voluntarily to demonstrate the examination to all other doctors.  
The doctors were then asked to raise their hands if they judged that the performance 
was correct or not correct. The number of doctors whose judgment was correct or was 
not correct was counted, respectively. The assessment on the performance of the nerve 
function test was made in the same way. 
All the data were entered into a database and analyzed with SPSS software 10.0 for 
windows.  
 

RESULTS 
 
Out of the 131 doctors who were registered in the dermatological meeting, 126 
questionnaires (96.2%) were distributed and 112 questionnaires (88.9%, 112/126) 
returned. Out of the returned questionnaires, 17 questionnaires (15.2%) were 
excluded because of duplicated recording, leaving 95 questionnaires (84.8%, 95/112) 
for final analysis. For the dermatological workshop, 70 doctors were registered. Seven 
doctors who also attended the dermatological meeting were excluded. Thus, the data 
from 158 doctors were analyzed and presented.  
 
Among the 158 doctors in the final analysis, 90 (57%) were male and 68 (43%) were 
female, with more males in the workshop group than in the meeting group (P < 0.001). 
The mean age of the 158 doctors was 40.30 ±8.56 years old (rang from 24 years to 56 
years) and the professional duration in dermatological services was 14.25 ±8.98 years 
(rang from 1 year to 35 years), with no significant differences between the males and 
the females. There were more postgraduates in the female group than the male 
counterpart (P = 0.013). More females were working at provincial level (P = 0.003), 
and were from general hospitals (P < 0.001) than the males. Out of the 158 doctors, 67 
(42.4%) participated in the dermatological meeting of 2002. The general information 
of the 158 doctors working in dermatological services by sex is presented in Table 1. 
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Table 1 Demographic characteristics, service level, professional duration and participation of previous 

annual meeting among 158 doctors working in dermatological services by sex 

 
Characteristics 

Male (%) 
N = 90 

Female (%) 
N = 68 

Total (%) 
N = 158 

Group of doctors b    
 Dermatological meeting 43 (45.3) 52 (54.7) 95 (60.1) 
 Dermatological workshop 47 (74.6) 16 (25.4) 63 (39.9) 
Age (years, mean ±SD) 40.12 ±8.32 40.53 ±8.93 40.30 ±8.56 
 24-34  24 (26.7) 20 (29.4) 44 (27.8)) 
 36-44  38 (42.2) 23 (33.8) 61 (38.6)) 
  > 44  28 (31.1) 25 (36.8) 53 (33.5) 
Education background a    
  Postgraduates 10 (11.1) 19 (27.9) 29 (18.4) 
  University 72 (80.0) 47 (69.1) 119 (75.3) 
  Middle medical school 8 (8.9) 2 (2.9) 10 (6.3) 
Services level a    
  Provincial  8 (8.9) 20 (29.4) 28 (17.7) 
  Prefecture 53 (58.9) 34 (50.0) 87 (55.1) 
  County 29 (32.2) 14 (20.6) 43 (27.2) 
Character of institution* b    
  General hospital 52 (57.8) 56 (82.4) 108 (68.4) 
  Leprosy control system  38 (42.2) 12 (17.6.) 50 (31.6) 
Professional experience  in 
dermatological services (years, mean 
+SD 

13.92 ±8.87 14.68 ±9.17 14.25 ±8.98 

 1-10  39 (43.3) 27 (39.7) 66 (41.8) 
 11-20  31 (34.4) 24 (35.3) 55 (34.8) 
  > 20  20 (22.2) 17 (25.0) 37 (23.4) 
Participation of previous annual meeting 
  Yes 36 (40.0) 31 (45.6) 67 (42.4) 
  No 54 (60.0) 37 (54.4) 91 (57.6) 
aP < 0.05; bP < 0.01;  

*Most leprosy control systems at different levels have dermatological services in Shandong province 

 
Table 2 shows the previous experiences and basic knowledge of leprosy, attitude 
towards leprosy and referral knowledge (by sex) among the 158 doctors. The majority 
(79.7%) of the doctors in this group had seen a leprosy case. Over half of the doctors 
(58.9%) had diagnosed a leprosy case in practice, but only one in three of them 
(34.2%) had had the experience of treating a leprosy case. Although the knowledge on 
infectiousness and life-long medication was good in this group of doctors, only 25 
(15.9%) doctors knew that the main transmission route of leprosy was from the upper 
respiratory tract. Finally, more than half of the doctors (56.3%) did not know where to 
refer a suspected or a diagnosed leprosy patient for further diagnosis and/or treatment.  
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Table 2 Previous experience and basic knowledge on leprosy, attitude towards leprosy and referral 

knowledge among 158 doctors working in dermatological services by sex 

 
Item 

Male (%) 
N=90 

Female (%) 
N=68  

Total (%) 
N=158  

Experience of leprosy    
Ever seen a leprosy case    
Yes 69 (76.7) 57(83.8) 126 (79.7) 
No 21 (23.3) 11 (16.2) 32 (20.3) 
Ever diagnosed a leprosy case    
Yes 59 (65.6) 34 (50.0) 93 (58.9) 
No 31 (34.4) 34 (50.0) 65 (41.1) 
Ever treated a leprosy case a    
Yes 37 (41.1) 17 (25.0) 54 (34.2) 
No 53 (58.9) 51 (75.0) 104 (65.8) 
Infectiousness of leprosy 
Very infectious    
Yes 23 (25.6) 15 (22.1) 38 (26.6) 
No 67 (74.4) 53 (77.9) 116 (73.4) 
As infectious as tuberculosis    
Yes 36 (40.0) 25 (36.8) 61 (38.6) 
No 54 (60.0) 43 (63.2) 97 (61.4) 
Transmission route of leprosy    
Direct transmission 68 (76.4) 49 (72.1) 117 (74.5) 
Indirect transmission 4 (4.5) 3 (4.4) 7 (4.5) 
Respiratory transmission 15 (16.9) 10 (14.7) 25 (15.9) 
Did not know 2 (2.2) 6 (8.8) 8 (5.1) 
Life-long medication    
Yes 12 (13.3) 9 (13.2) 21 (13.3) 
No 78 (86.7) 59 (86.8) 137 (86.7) 
Attitude towards leprosy    
Treating a leprosy patient as a general patient with skin disease 
Yes 61 (67.8) 51 (75.0) 112 (70.9) 
No 29 (32.2) 17 (25.0) 46 (29.1) 
Examining a leprosy patient with gloves    
Yes 38 (42.2) 25 (36.8) 63 (39.9) 
No 52 (57.8) 43 (63.2) 95 (60.1) 
Isolation of leprosy patients    
Yes 33 (36.7) 28 (41.2) 61 (38.6) 
No 57 (63.3) 40 (58.8) 97 (61.4) 
Unknown 27 (62.8) 26 (50.0) 53 (55.8) 
Referral knowledge    
Yes 39 (43.3) 30 (44.1) 69 (43.7) 
No 51 (56.7) 38 (55.9) 89 (56.3) 
aP < 0.05 
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When asked: “Which peripheral nerve(s) would you like to palpate when you suspect 
leprosy?” or “Which peripheral nerve(s) enlargement do you think is most helpful in 
helping you to diagnose leprosy?”, among the 158 doctors only two doctors answered 
ulnar and peroneal nerves.  
Out of 70 doctors participating in the dermatological workshop, 51 doctors who were 
from general hospitals were assessed on the palpation of peripheral nerves and NF test. 
Ten (19.6 %) of the 51 doctors knew how to palpate the ulnar nerve correctly, but none 
of the 51 doctors knew how and where to palpate the peroneal nerve. Not surprisingly, 
none of the 51 doctors in this group knew how to do NF assessment (both sensory and 
motor function tests).  
 
Table 3 shows the factors related to the knowledge of recognition of early signs of 
leprosy. Except for the doctors who had previously treated a case of leprosy, we could 
not find any other factors that correlated with the knowledge or recognition of early 
signs of leprosy. There was also no significant difference in the knowledge of 
recognition of early signs of leprosy between those who participated and those who 
did not participate in the dermatological meeting. Since 17.7% and 31.6% of the 
doctors were from the provincial level and from leprosy control programmes, 
respectively (table 1), which might confound the impact of training on the knowledge 
of leprosy, attitude towards leprosy and referral knowledge, each correlate with 
different categories of doctors was analyzed. Again, no positive correlation was 
found.  
 
Table 4 shows the changes in the knowledge of the infectiousness of leprosy, attitude 
towards leprosy, the knowledge of recognition of early signs of leprosy and referral 
knowledge between pre- and post-lecture in the dermatological workshop. Except for 
the question “leprosy is very infectious”, knowledge of transmission route of leprosy, 
the attitude towards leprosy, the recognition of early signs of leprosy and referral 
knowledge had significantly been improved after the lecture.10 
. 
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Table 3 Factors associated with recognition of early signs of leprosy among 158 doctors working in 

dermatological services 

  Recognition of early signs of leprosy  
Item  N=158 Yes (%) No (%) P value 
Sex 
Male 90 28 (31.1) 62 (68.9)  
Female 68 30 (44.1) 38 (55.9) 0.093 
Educational level     
Postgraduate 29 13 (44.8) 16 (55.2)  
University 119 39 (32.8) 80 (67.2)  
Middle medical school 10 6 (60.0) 4 (40.0) 0.139 
Services level     

28 14 (50.0) 14 (50.0)  Province 
Prefecture 87 32 (36.8) 55 (63.2)  
County 43 12 (27.9) 31 (72.1) 0.168 
Character of services     
General hospital 108 39 (36.1) 69 (63.9)  
Leprosy control system 50 19 (32.8) 31 (62.1) 0.819 
Professional duration (yrs)     
1-10  31 39 (59.1) 27 (40.9)  
11-20  35 31 (56.4) 24 (43.6)  
 >20  29 20 (54.1) 17 (45.9) 0.879 
Previous experience on leprosy 
Ever seen a leprosy patient     
Yes 126 48 (38.1) 78 (61.9)  
No 32 10 (31.3) 22 (68.8) 0.473 
Ever diagnosed a leprosy patient  
Yes 93 39 (41.9) 54 (58.1)  
No 65 19 (29.2) 46 (70.8) 0.103 
Ever treated a leprosy patient 
Yes  54 26 (48..1) 28 (51.9)  
No 104 32 (30.8) 72 (69.2) 0.032 
Participation of previous meeting 
Yes 67 27 (40.3) 40 (59.7)  
No 91 31 (34.1) 60 (65.9) 0.422 
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Table 4 Changes in infectiousness of leprosy, attitude towards leprosy, recognition of early signs of 

leprosy and referral knowledge between pre- and post-lecture in dermatological training workshop 

Item Pre-lecture Post-lecture P value 
Leprosy is very infectious     
Yes 21 (33.3) 16 (25.4)  
No 42 (66.7) 47 (74.6) 0.328 
As infectious as TB*    
Yes  27 (42.9) 49 (77.8)  
No 36 (57.1) 14 (22.2) < 0.001 
Transmission route    
Direct transmission 46 (70.0) 6 (9.7)  
Indirect transmission 3 (4.8) 2 (3.2)  
Respiratory transmission 14 (22.2) 54 (87.1) <0.001 
Life-long medication    
Yes  16 (25.4) 3 (4.8)  
No 47 (74.6) 60 (95.2) = 0.001 
Attitude towards leprosy    
Treating a leprosy patient as a general patient with skin disease 
Yes 37 (58.7) 56 (88.9)  
No 26 (41.3) 7 (11.1) < 0.001 
Examining a leprosy patient with gloves 
Yes 39 (61.9) 15 (24.2)  
No 24 (38.1) 47 (75.8) < 0.001 
Isolation of leprosy patients    
Yes 37 (58.7) 8 (12.7)  
No 26 (41.3) 55 (87.3) < 0.001 
Recognition of early signs of leprosy    
Yes 16 (25.4) 58 (92.1)  
No 47 (74.6) 6 (7.9) < 0.001 
Referral knowledge    
Yes 32 (50.8) 48 (78.7)  
No 31 (49.2) 13 (21.3) = 0.001 
 

DISCUSSION 
 
Previous studies have assessed the knowledge of and attitude towards leprosy among 
different populations and general health staff.20-22 However we could not find any 
other study in assessment of the knowledge and skills of early diagnosis of leprosy 
and attitude towards leprosy among dermatologists with exception of our small pilot 
survey.19 
 
In the mid-stage of the leprosy control programme in Shandong, as well as in most 
endemic provinces of China, the leprosy control programme had combined with 
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dermatological services in general hospitals. 23 The dermatological services had 
played, to some extent, an important role in case finding. Especially in the late phase 
of the leprosy control programme, a majority of new cases were detected through skin 
clinics. During the period of 1997-1998, 37.3% of new cases were detected through 
dermatological services nationwide and in some areas with good dermatological 
services, up to 75.9% of cases were detected through dermatological clinics.24 In 
Shandong, 80% out of total 547 new leprosy cases detected during the period of 
1990-2001 were diagnosed through dermatological services.18 As the prevalence and 
incidence of leprosy falls in most parts of China, the dermatological services will 
continue to play an important role in case finding, because the methods used for the 
detection of leprosy cases in the early stage of leprosy control programme, such as 
mass survey, rapid survey, and even contact tracing are not effective.18 Whether or not, 
therefore, a leprosy patient can promptly be diagnosed (ideally before the occurrence 
of nerve damage) would partly depend on dermatologists’ knowledge and skills in the 
recognition of clinically overt leprosy at an early stage of the disease. In the current 
study, 50% of the doctors working in dermatological services had poor knowledge 
regarding the early diagnosis of leprosy, defined as recognition of skin lesion(s) with 
loss of sensation. This figure was lower than that in our previous pilot survey with a 
small sample.19 The skills in palpation of commonly involved nerves and assessment 
of NF were even poorer. The knowledge can be taught in a lecture and the doctors can 
learn the clinical manifestations of leprosy by looking at photographs and atlases.16 
However, the skills in palpation of nerves and assessment of NF need practice. 
Currently, in most training programmes regarding the early diagnosis of leprosy, only 
lectures are given, which is not enough for the trainee to learn skills. In future when a 
training workshop is prepared, therefore, the practical method, which will be used for 
the training of psychomotor skills, 25 should be kept in mind for the project managers 
and trainers. 
 
It is of note that there was no significant difference in recognition of early signs of 
leprosy between those who are working in general hospitals and those who are 
working in leprosy control programmes. This is not surprising because the incidence 
rate of leprosy is very low, with 52 cases detected each year in the past 11 years, 
distributed in a population of 90 million.18 Leprosy has become a rare skin disease in 
the province. The doctors who are working at the skin clinics affiliated to leprosy 
control programme at different levels have as little chance to gain experiences with 
new leprosy patients as doctors who are working at dermatological departments of 
general hospitals. In the future, not only the doctors in general hospitals,26 but also the 
doctors within the leprosy control programme should be included in training schemes, 
supplemented by CD ROMs and case demonstration..  
 
Another important finding in the current study was that only 43.7% of the doctors 
knew where to refer a suspect or diagnosed leprosy patient, and we speculate that at 
least some of these cases would be delayed in the start of modern chemotherapy. One 
study conducted in Ethiopia by Bekri et al,9 showed that referral delay after diagnosis 
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was made could be from 1 to 12 months. Lockwood and Reid13 also reported the delay 
in referral from general practitioner to dermatologist in the United Kingdom. 
  
Even after a lecture on leprosy, some doctors had a negative attitude towards leprosy. 
Such an attitude would have a great influence on the patient’s conception on leprosy 
such as its infectiousness, fear and self-esteem, and compliance with treatment. This 
should be emphasized in the training on leprosy, not only for the professional staff but 
also for the general health care workers as well as the public.27 
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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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 54 

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 s̀.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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SUMMARY 

 
The accurate diagnosis of leprosy is important to both individuals and to the 
community. The diagnosis of leprosy is based on clinical examination. However, the 
reliability of the clinical assessment of sensation in skin lesions and thickness of 
peripheral nerves on palpation has not been well studied, due to lack of a gold 
standard. We report an inter-tester reliability study of the clinical assessment of skin 
lesions and thickness of ulnar and popliteal nerves in leprosy patients by different 
staff. For sensory testing of skin lesions, the agreement between the leprologist and 
leprosy control staff, and between one student and leprosy control staff, was poor 
(kappa values < 0.4). The agreement between the leprologist and the two students, 
between the two students, and between the other student and local leprosy control 
staff were fair (kappa values > 0.4 but < 0.6). For the palpation of ulnar and popliteal 
nerves, the agreement ranged from 0.36 to 0.52 and from 0.02 to 0.29 in different 
pairs of testers, respectively. The reliability of clinical diagnostic skills based on both 
sensory testing of skin lesions with the cotton wool method and palpation of 
superficial peripheral nerves was unsatisfactory. 
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INTRODUCTION 
 
The diagnosis of leprosy must be established as early as possible and must be accurate, 
because misdiagnosis (both under- and over-diagnosis) will lead to undesired 
consequences for both individuals and the community.1 Accurate diagnosis of leprosy 
is also of vital importance to all aspects of the leprosy control programme and 
research, such as epidemiology, chemotherapy, prevention of disability and 
assessment of interventions.2,3 

 
Leprosy used to be endemic in Shandong province, located in the northeast part of 
China, with a population of 90 million. The goal of elimination of leprosy was 
achieved in 1994 after more than 50 years of effort in combating the disease. Almost 
all active case-finding activities have been stopped since then, except for contact 
examination, because it was no longer cost-effective in terms of identifying the few 
incident cases of leprosy in a very low endemic situation.4 This situation may persist 
till the eradication of leprosy is achieved, as was the case in Norway.5 

 
The diagnosis of leprosy remains based on the clinical examination. Three cardinal 
signs still form the basis of the clinical diagnosis of leprosy, as affirmed by WHO 
Expert Committee on Leprosy in 1997: anaesthetic skin lesions, enlarged peripheral 
nerves and acid-fast bacilli in the skin smear.6 Based on the analysis of 594 leprosy 
patients, the data of Saunderson et al7 support this method of diagnosis. The most 
likely source of error, using the anaesthetic skin lesions and enlarged peripheral nerve 
to diagnose leprosy, is the reliability of the examination of the individual patients, 
referred to as inter-observer reliability. In another words, the clinical diagnosis of 
leprosy depends on the examiner’s knowledge and skills in identification of 
anaesthetic skin lesions and peripheral nerve enlargement. The assessment 
anaesthetic skin lesions and peripheral nerve enlargement is of particular importance 
for the diagnosis of paucibacillary (PB) and neuritic leprosy,8 because skin smear 
examination is often negative in theses cases. However, these clinical signs in the 
diagnosis of leprosy have not been extensively tested for sensitivity, specificity and 
inter-observer agreement, and studies that have been published give equivocal 
results.9 

 
The aim of the study was to test the repeatability of testing sensation of the skin lesion 
with the cotton wool method and the repeatability of testing for thickening of nerve 
trunk in leprosy patients on multidrug therapy (MDT). 
 

MATERIALS AND METHODS  
 
Since the prevalence of leprosy is very low and new leprosy cases diagnosed are 
scattered in the province, it was impossible to recruit all the new patients into the 
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study, due to the limitation of time and financial constraints. We selected the leprosy 
patients newly diagnosed in the last 2 years in two formerly endemic prefectures, 
roughly accounting for 80% of the total new cases detected in the province. All 
selected patients were invited for the assessment when they came to the clinics for the 
collection of monthly MDT medications. 
 
The assessment of sensory loss and nerve thickening was performed by three 
categories of testers. Two were postgraduates who were trained in the methods of 
sensory testing of skin lesions and palpation of peripheral nerves. They represented 
new trainees working in the dermatological field. The second group was local leprosy 
control staff, representing the level of clinical knowledge and skills in sensory testing 
of skin lesions and palpation of peripheral nerve in the current leprosy control 
programme in the province. The results of assessment obtained by a leprologist from 
the provincial leprosy control programme were taken as the reference (gold standard). 
 
The tool for the examination of sensation of skin lesion was cotton wool, because it is 
easily available in the field and a common practice in sensory testing of skin patch(s) 
in Shandong, as well as elsewhere in China. The method for the sensory testing with 
cotton wool has been described elsewhere.10 Briefly, the individuals were shown 
cotton wool which was rolled into a point, and the threshold was tested at which they 
could just feel the wool’s touch on normal skin in the vicinity of the lesion. After the 
test had been explained and understood by the individuals tested, the patient was 
asked to close his/her eyes so that he or she could not see the examiners’ hand. After 
repeatedly touching the tested lesion and normal skin, it was decided whether there 
was anaesthesia to light touch. As recommended in other studies, only ulnar and 
popliteal nerves were palpated because they are involved most often in leprosy and 
easily palpated clinically.2,7 When palpating, left and right nerves were compared to 
assess which was enlarged. 
 
For PB leprosy patients, a visible patch on any part of the body, except for a lesion on 
the face (sensation loss usually occurs latter than lesions on other parts of the body), 
was selected. For multibacillary (MB) leprosy patients, a lesion on the forearm was 
selected first and the lesion on the leg was selected as the second choice, if there was 
no visible lesion on forearm, because the patients could easily point the skin lesions in 
these areas. The site and the skin lesion, which were to be tested, were decided by all 
the examiners before the assessment started.  
 
The duration of examination between the postgraduate, the leprologist and the local 
leprosy control staff was 30 min for each individual. The sequence of examination 
was randomly arranged. For example, for the first individual, the postgraduate was the 
first examiner, the next was the local staff, and finally, the leprologist; for the second 
individual, the local staff was the first, the leprologist was the second and the 
postgraduates were last. The examiners recorded their findings independently on a 
separate pre-coded sheet without knowing each other’s findings. Sensory test was 
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performed, followed by palpation of peripheral nerves.  
The results of the tests were compared between the leprologist, two dermatological 
postgraduates and the local leprosy control staff using the kappa tests for agreement. 
A value of 1 for kappa indicates complete agreement. A value of 0 implies agreement 
no better than chance. Negative values indicate more disagreement than expected by 
chance.10 
 

RESULTS 
 
In total, 27 leprosy patients on MDT were examined, including 22 newly diagnosed 
cases and five relapsed; 18 males and nine females. Out of the 27 patients, six were 
borderline tuberculoid (BT), three were borderline borderline (BB), nine were 
borderline lepromatous (BL) and seven were lepromatous leprosy (LL). The 
diagnosis of all the 27 leprosy cases was confirmed by skin smear examination and 
biopsy. Two patients without visible skin lesions were only assessed for nerve 
thickness. Five patients with two skin lesions were tested, thus a total 30 skin lesions 
were assessed for the sensory loss. All 27 patients were tested for nerve thickness, 
thus giving a total of 108 nerves assessed. 
 
Table 1 showed the agreement between sensory testing results. While the agreements 
between leprologist and leprosy control staff, and between student 2 and leprosy 
control staff were poor (kappa values < 0.4), the agreement between the leprologist 
and the two students, between the two students, and between student 1 and local 
leprosy control staff was fair (kappa values > 0.4, but < 0.6). The table 2 shows the 
comparison of palpation of peripheral nerves between the different pairs of testers. 
For ulnar nerve assessment, the agreement between leprologist and the two students 
were poor (kappa value < 0.4), while agreement between the other pairs of testers 
were fair (kappa values > 0.4, but < 0.6), with the highest kappa value between 
student 2 and local leprosy control staff. For the popliteal nerve, the kappa values 
between all pairs of the testers were < 0.4. Generally, the agreements on palpation of 
the ulnar nerve were better than the agreements on the palpation of popliteal nerve 
between different pairs of testers (Table 2). 
 
Table 1 Comparison of sensation tests of skin lesions between different testers 

Pairs of testers Concordance Kappa value (95% CI) P-value 
A vs B 0.733 0.450 (0.154-0.746) < 0.01 
A vs C 0.767 0.533 (0.260-0.802) < 0.01 
A vs D 0.633 0.310 (0.040-0.580)   0.04 
B vs C 0.700 0.400 (0.073-0.727)   0.03 
B vs D 0.700 0.405 (0.086-0.547)   0.02 
C vs D 0.600 0.200 (- 0.14-0.547)   0.27 

A: Leprologist; B: Student 1; C: Student 2; D: Leprosy staff   
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Table 2 Comparison of peripheral nerve enlargement between different staff 

Pairs of testers Concordance Kappa value (95% CI) P value 
Ulnar nerve    
A vs B 0.685 0.358 (0.139-0.578) < 0.01 
A vs C 0.741 0.387 (0.130-0.644) < 0.01 
A vs D 0.722 0.455 (0.259-0.651) < 0.01 
B vs C 0.759 0.513 (0.292-0.734) < 0.01 
B vs D 0.741 0.482 (0.249-0.715) < 0.01 
C vs D 0.759 0.524 (0.310-0.738) < 0.01 
Popliteal nerve    
A vs B 0.677 0.270 (0.005-0.535)   0.05 
A vs C 0.667 0.285 (0.022-0.548)   0.04 
A vs D 0.648 0.253 (-0.01- 0.516)   0.06 
B vs C 0.630 0.189 (-0.08-0.458)   0.16 
B vs D 0.574 0.080 (-0.187-0.347)   0.55 
C vs D 0.537 0.017 (-0.252-0.283   0.90 

A = Leprologist; B=Student 1; C = Student 2; D = Leprosy staff   

 

 

DISCUSSION 
 
Anaesthesia of a skin lesion is one of the three cardinal signs of leprosy. Assessment 
of anaesthesia to light touch is a common practice for the diagnosis of leprosy, 
although it is recommended that the diminished pain sensation and the loss of thermal 
sensation can be used also as diagnostic tools in the diagnosis of leprosy.11 In one 
exercise conducted in India it was found that the pain sensation test had a higher 
sensitivity compared with the touch sensory test.12 However, a study conducted in 
Malawi demonstrated that the three tests had the similar sensitivity and specificity for 
the diagnosis of PB patients when pathological diagnosis was used as a reference.10 In 
Shandong as well as in China in general, sensation test to touch with cotton wool is 
the most common practice in the clinical diagnosis of leprosy, and the pain and 
thermal sensory tests are not used routinely. Our interest in the current study was to 
compare the reliability of a test between different testers, rather than to compare the 
different tests.  
 
There is no standardized method in sensory testing of a skin lesion and the judgment 
of a test result is subjective rather than objective. Therefore, several factors will have 
an impact on the result of the testing.9,13 Sensory testing with cotton wool is the test of 
choice, but it may not be used in a standardized way globally. One study conducted in 
Nepal showed that the agreement in the reliability test of sensation testing was much 
better in the trained physio-technician group than in the paramedical worker group, 
reflecting that the skill and experience of the testers are the most important factors in 
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the inter-tester reliability test.13 Unlike another study conducted in India3 in which the 
agreement on sensory test of skin lesion between different pairs of staff were judged 
as fair or good, the results of the current study show the agreements on sensation test 
between the different pairs of testers were unsatisfying (kappa values are around 0.4). 
The difference between the study conducted in India and the current study is probably 
due to the different experiences in the examination of leprosy patients among the 
testers and the method used in sensory test.  
 
The agreement on palpation of nerves in the current study is also unsatisfactory. 
Generally, the agreement on palpation of ulnar nerve is better than that on palpation of 
popliteal nerves. This is in contrast to a previous study conducted in India, in which 
the agreement on palpation of popliteal nerves was better than the agreement on 
palpation of ulnar nerve.9 In that study, the kappa values ranged from 0.45 to 0.54 and 
from 0.52 to 0.69 for the thickness of ulnar and popliteal nerves respectively. In 
clinical practice we found that it is more difficult to palpate the popliteal nerve than 
the ulnar nerve because the ulnar nerve is much more superficial than the popliteal 
nerve. The discrepancy of the results on palpation of peripheral nerves between the 
two studies needs to be clarified in the future.  
 
The study conducted in India showed that not only did the paramedical workers had 
difficulty in diagnosing early leprosy, but the senior medical officers also had 
difficulty in eliciting the thickening of peripheral nerves, which resulted in a moderate 
level of intra-tester agreement.9 As pointed out by Nagaraju et al,14 eliciting clinical 
signs such as sensory loss of a patch and thickening of a nerve truck could be 
correlated. This kind of bias cannot be avoided completely, and therefore, is likely to 
be responsible for variation in both intra-tester and inter-tester agreement. Apart from 
this, lack of standardization of the testing, especially the force applied on the lesion by 
the individual examiners, would be an important contributing factor for the 
disagreement in the current study.  
 
In previous training programmes for leprosy, only lectures were given and practical 
skills were less often taught.15 Whenever training for dermatologists or leprosy 
control staff is arranged, especially for the new staff, as much practice as possible 
should be given.13 Besides this, careful standardized written instructions on how a test 
should be performed should be developed and given to all involved in diagnosing 
leprosy. Regular supervision with refresher training would also play an important 
role. 
 
It should be emphasized that the sensory test of a skin lesion for the diagnosis of 
leprosy is more suitable for PB patients than for MB patients, because the sensation 
loss of skin lesions in MB patients occurs later than that in a PB patient, if it all. Apart 
from ulnar and popliteal nerves, other superficial nerves, such as the greater auricular 
nerves, the supraobital nerves and radial cutaneous nerves are also can be enlarged 
and can assist in the diagnosis of leprosy.15-17 In Shandong province, more that 80% of 
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newly diagnosed cases of leprosy are MB. Therefore, whenever a patient is suspected 
to have leprosy, skin smear examination should be performed, no matter whether the 
sensation of the skin lesions is lost or not.2  
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SUMMARY 
 
Shandong Province (present population 89 million) in the People’s Republic of China 
established a leprosy control programme in 1955. Between that year and the end of 
1999, allowing for death and migration, the cumulative number of cases registered 
was 53,618, including 120 cases on multiple drug therapy (MDT) and 18,248 who had 
completed satisfactory courses of dapsone monotherapy and/or MDT. Of this latter 
group, 9500 cases (52%) suffered from visible disabilities (grade 2 of the WHO 
classification). Prevalence and incidence rates of leprosy have decreased dramatically 
since 1955 and, on average, only 50-70 new cases are now being detected annually in 
the entire province. Leprosy is thus no longer a public health problem, but the 
existence of such a large number of patients with grade 2 disabilities is clearly a 
matter of serious concern. This paper describes a pilot project to investigate the 
potential of health personnel in the leprosy control programme and the dermatology 
and sexually transmitted diseases services to (a) prevent deterioration of existing 
disabilities in ex-patients through self-care and (b) prevent new neuritis in patients on 
MDT through early detection and the use of steroids. 
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INTRODUCTION 
 
Shandong Province (present population 89 million), in the People’s Republic of China, 
is situated in the eastern, coastal part of the country. It has 17 prefectures and 
municipalities and 135 counties, with 80% of the population living in rural areas. With 
573 people per square kilometre, it is one of the most densely populated provinces in 
the whole country.1 

 

A leprosy control programme was established in 1955. Between that year and the end 
of 1999, allowing for deaths and migration, the cumulative number of cases registered 
was 53,618, including 120 cases on multiple drug therapy (MDT), as recommended 
by the World Health Organization (WHO) and 18,248 who had completed satisfactory 
courses of dapsone monotherapy and/or MDT. Of the latter group, 9500 (52%) 
suffered from visible disabilities (grade 2 on the WHO classification). The prevalence 
rate of leprosy in Shandong decreased from 0.4 per 1000 of the population in 1967 to 
0.0037 per 1000 in 1994 and the yearly detection rate decreased from 0.1 per 1000 in 
the period 1955-1959 to 0.066 per 1000 in 1990-1994. On average, only 50-70 new 
cases have been detected yearly in the entire province during the past decade. Leprosy 
in thus no longer a public health problem, but the presence of nearly 20,000 
ex-patients with grade 2 disability is clearly a matter of serious concern. 
 
Further details of the epidemiological situation in this province from 1955 to 1983 
have already been published.2 This paper describes a pilot project, in collaboration 
with The leprosy Mission International (TLMI) and the Ministry of Health, China,3 to 
investigate the potential of health personnel working with the leprosy control 
programme and the dermatology and sexually transmitted diseases services to (a) 
prevent deterioration of existing disabilities in ex-patients through self-care and (b) 
prevent new neuritis in patients on MDT through early detection and the use of 
steroids. 
 

MATERIALS AND METHODS 
 
The project aimed to: 
 
1. Improve and complete the rehabilitation management and supervision system in 

preparation for a future provincial project. 
2. Monitor and treat any new neuritis cases with a standard steroid regimen. 
3.  Prevent or control the occurrence of new disability and deformity over 3 years as 

follows: 
 a. Prevent any further loss of sensation or strength after diagnosis and to reverse 

loss occurring within 6 months prior to diagnosis, by improving early detection 
and treatment of neuritis. 
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  b.Reduce the prevalence of wounds and open cracks by 80% and control the 
incidence of new re-occurrence to below 5% for outpatients and below 2% for 
inpatients. 

 c. Prevent any increase in vision loss, joint stiffness and bone loss following nerve 
dysfunction. 

4. Minimize the social and functional effect of the above impairments on the lives of 
patients and their families. 

5.  Provide protective footwear for more than 80% of cases with insensitive feet in 
the pilot areas within 1 year of starting the project. 

6.  Enable diagnosed cases in the project areas to be trained in self-care and to 
achieve proficiency in 60% of them by the end of the project. 

 
Project approval was granted by the Provincial Bureau of Health, with emphasis on 
the following principles: 
 
1. Main attention and priority to be given to patients under 60 years of age. 
2. Strong government commitment and community participation. 
3. A combined approach between the specialized leprosy services and the primary 
health care services. 
4. Strengthening of empowerment of disabled patients and their families. 
 
Implementation 
After an initial national meeting, contracts were signed between the director of the 
Provincial Bureau of Health and the directors of the bureau of health in the six 
selected pilot counties, in order to strengthen leadership and ensure allocation of 
funds on time. This was followed by a provincial meeting to motivate and ensure the 
participation of health staff in general health services at different levels. The main 
activities in the implementation of the project were as follows: 
 
Training 
In general, training involved affected persons, leprosy doctors, village doctors and 
other paramedical health workers in the main principles of disability management, 
focusing on simple measures that can be carried out in the home and field situation. At 
the beginning of the project, a workshop on prevention of disability (POD) in terms of 
technical and management aspects was held by the national leprosy control centre 
(CLC) and experts from TLMI for leprosy control managers in charge of the project at 
the provincial level, followed by a similar training course at provincial level. Leprosy 
workers in charge of the project at county level participated in the workshop. 
Paramedical health workers at township level and village doctors, in turn, were 
trained in a 1-day course organized by local health authorities at county level. 
 
Technical aspects of the project in the field 
General description of activities: According to the guidelines of the project and after 
training of health staff at different levels, project staff in leprosy control stations 
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visited the homes of the patients. During the visits, primary and secondary 
impairments of the patients were assessed and recorded on project forms (information 
at baseline). Health education on self-care was then given according to each patient’s 
individual problems, and patients were told how to take care of their hands and feet in 
their everyday lives, with regard to numbness and deformity. Care of the eye and 
management of cracks and wounds in the hands and feet at home was discussed and 
demonstrated. Some drugs such as eye ointment and drops, materials such as 
bandages, scalpels, tapes and dark eye glasses, were provided and replaced according 
to needs. The persons involved were also told to consult rural doctors or paramedical 
doctors in township hospitals for any problems they could not deal with at home. 
 
Methods of testing muscle strength and sensation of hands and feet  
The methods of testing muscle strength and sensation of hands and feet were the same 
as those used in the project state 1, as already described.3,4 Briefly, a three-scale 
system was used in testing muscle strength dominated by ulnar nerve, radial nerve, 
medial nerve and popliteal nerve, respectively (normal =0, limitation of movement 
range=1, reduction of resistance=2, paralyzed=3). Ten points on each hand or foot 
were tested with a ball-pen. The results of the tests were marked in a standard chart at 
baseline and during follow-up for comparison. 
 
Supervision and evaluation 
The project had full supervision from provincial to county level, in a scheduled 
manner (twice a year), with or without assistance of experts from CLC and TLMI. 
Ongoing training was conducted during supervision by the project management team, 
consisting of experts from TLMI, CLC and Shandong Provincial Institute of 
Dermatology and Venereology evaluated the results of the project in three of the six 
pilot counties. 
 

RESULTS 
 
One thousand and eighty-six of the 1132 cases involved in the project form a cohort of 
persons both at project start and at the latest review (32 had died and 14 were lost). 
Table 1 illustrates the sex, leprosy type, residence and decades of birth of persons in 
this group. The primary nerve function impairment among 1086 leprosy cases at the 
start of the project is given in Figure 1. One of the objectives of the project had been to 
make patients competent in self-care, but due to lack of a clear definition and proper 
indicators, this proved difficult to measure. Similarly, it was difficult to assess the 
social effect of the project on lives of the leprosy-affected persons and their families. 
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Table 1 Baseline profile of 1132 cases affected by leprosy, by sex, leprosy type, age group and 

residence in six pilot counties in Shandong 

Sex Leprosy type Age group  

Residence Male Female MB PB <40 <50 <60 >60 

Out-patients 854 213 427 640 33 130 422 482 

In-patients 64 1 42 23 4 3 15 43 

Total 918 214 469 663 37 133 437 525 

 
 
Figure 1 Primary nerve function impairment among1086 leprosy cases of the project 
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Regarding nerve function impairment (NFI) monitoring in the group of active cases, 
three out of 54 cases on MDT were identified as having neuritis. After 6 months 
treatment with a standard regimen of steroids, one of the three was considered as 
partly recovered and the other two as showing no change. The number in this cohort 
of patients was obviously too small to be significant. Figure 2 illustrates the changes 
in secondary impairments over time in the period of the 3-year project. 
 
Vision loss and bone loss in this group of patients were 399 (160 eyes and 239 bones, 
respectively). Since vision loss (due to a variety of inflammatory conditions) and bone 
loss did not show much change, they are not illustrated here in detail. 
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In summary, the main outcome with regard to secondary impairments included the 
following (Figure 2): 
 
1. A 97% reduction in number of patients with redness of the eyes, with loss of corneal 
sensation or lagophthalmos. 
2. A 94% reduction in number of persons having open cracks and wounds on their 
hands. 
3. A 75% reduction in number of sole wounds in feet with sensory loss. 
 
 
Figure 2 Changes in secondary impairments over time among 1086 leprosy cases in the 3-year period 

of the project 
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DISCUSSION 
 
With regard to the early detection and treatment of neuritis with steroids, only 54 
active cases were monitored in the period of the project and only three of them 
identified as having new neuritis. After treatment with steroids for 6 months, one 
patient with obvious nerve pain and sensory loss in the sole completely recovered, but 
there was no change in the other two. Obviously, the number of cases with new 
neuritis was too small to make any assessment. The results of treatment of neuritis 
with steroids nationwide, however, have been impressive, and comparable to studies 
in other parts of the world.5 
 
Protective footwear, even sports shoes sold in the market, has a definite role in the 
protection of feet with sensation loss, 6,7 if used properly. Five hundred and six cases 
received footwear in this group. Due to the lack of a control group, however, and the 
short duration of the study, it is difficult to assess the role of footwear in protection of 
feet with sensation loss and in prevention of relapses of foot wounds. In this group, 
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122 patients with plantar ulcers achieved healing within 1 year of the project, and 75% 
reduction within the 3-year period, which is more encouraging than results reported in 
the literature from other countries. 
 
The most impressive achievement was the remarkable reduction in number of 
secondary impairments, as shown in Figure 2. In both patients and health staff, this led 
to a marked increase of confidence in the POD project. Some factors contributing to 
this achievement of the project are outlined below. 
 
Strong government commitment and involvement of general health services 
� A medical officer (usually vice-director of the Bureau of Health) was appointed 

to be in charge of the project at three levels (province, prefecture and county). 
This made coordination and supervision much easier. 

� A series of documents on the implementation of the project were issued at the 
above three levels. 

� Contributory funding was allocated on time. 
 
Emphasis on training 
Since a POD project is totally different from a programme aiming to control the 
spread of the disease, including implementation of MDT, training of staff involved at 
different levels, not only in workshops but also in ongoing POD activities, is crucial to 
success. During the project period, considerable effort was made not only for training 
in knowledge and skills, but also to develop correct attitudes towards leprosy-affected 
persons. In this context, foreign experts set a good example for our staff both in the 
training courses and during field visits. 
 
An action learning management approach 
The ‘action learning’ management approach encourages involvement of teams of 
people, in this case leprosy staff, so that they focus on the same or similar objectives, 
meeting together periodically to encourage and learn from other and to exchange 
ideas and reports regarding progress. 
 
Some lessons learnt from the project 
Planning 
Affected persons and their family members integrated programme staff, and the 
project managers might be more closely involved in all stages of planning and 
implementation of a POD project of this kind. 
 
Case selection priorities need to be clarified 
Several problems were encountered with regard to selection of project cases. This was 
partly because the selection guidelines were insufficiently clear and partly because 
numbers to be involved were based on WHO disability grading alone. The grading 
does not give sufficient detail for POD planning purposes. It is important that future 
surveys for this purpose provide more information regarding the type and extent of 
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impairment. Informal questionnaires may be used to identify the patients’ felt needs 
and the relationship between impairment and these needs.  
 
Communication skills  
There are many good reasons why a client may not implement advice given. For 
example, he/she may not convince of the reasoning behind the advice, or may lack 
access to ongoing supplies of materials or may find it impractical to follow the advice 
in a given situation. Ongoing training is needed so that staffs are equipped with 
listening problem identification and problem-solving skills, and do not advise too 
much and listen too little. 
 
Sustainability 
Sustainability of the project is the key for the benefit of patients in the long run, and 
one of the main objectives of this project. On its completion, it is clearly essential that 
patients have the motivation, knowledge and ability to continue self-care and other 
activities on a long-term, often indefinite basis. Unfortunately, it has not been possible 
to address this issue adequately so far in this province, and there is a need to consider 
an overall plan, perhaps combining self care with community-based rehabilitation, so 
that the full potential of the approach described in this paper becomes truly 
sustainable.  
 
Conclusions 
1. Although the project described here did not succeed in all its initial objective, it 

confirmed, to a remarkable degree, previous reports 3,5 of the potential of health 
staff to prevent and reverse secondary impairments in patients affected by leprosy, 
notably red eyes, cracks and wounds of the hands and feet 

2. The results achieved so far should not be regarded as short-term or dependent on 
external aid and encouragement, but rather become accepted practice by the 
patients and staff concerned, with a high degree of sustainability 

3.  The good results recorded were evident to both health staff and patients and 
contributed greatly to increasing confidence in the value of the methods used. It is 
intended that they will form the basis for POD and rehabilitation activities in the 
entire province in the future. 
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SUMMARY 

 
After successful control of the endemic of leprosy in Shandong Province, China, how 
to deal with the ex-leprosy patients living in the leprosy villages/leprosaria has 
become a hot point among programme managers, medical staff and governmental 
officials at different levels. One of the possible solutions in dealing with the problem 
was proposed to combine small leprosy villages into a few larger, already existing, 
leprosaria/leprosy villages with better facilities, in order to provide better care for  
ex-leprosy patients and make better use of the existing resources. With this 
assumption, social, economic and medical needs felt by the ex-leprosy patients in 
three leprosy villages of Shandong province were assessed qualitatively, and the 
possibilities and the obstacles regarding combination were explored. The results 
showed that the basic needs for living, such as food and clothes, were provided by  
state governments, although living standards remained at a low level. Medical care 
was not satisfactory, as many health problems related and unrelated to leprosy were 
increasing, and self-care needed to be addressed, as the dependents grew older and the 
disability status became worse. Although the majority of ex-leprosy patients, medical 
staff and government officials interviewed agreed with the idea of the adjustment of 
leprosy villages/leprosaria, some obstacles, including stigma, existed. Government 
commitment, ideally at top level, was needed in order to facilitate the process of 
combination.  
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INTRODUCTION 
 
Much effort has been transferred to the prevention of disability (POD) in the past 
decades, including China1 and Shandong Province, after the successful control of 
endemic leprosy.2 However, the problems caused by leprosy are not merely 
health-related in nature. The impairments and related social stigma (sometimes 
stigma alone without impairment) can lead to many social and economic problems for 
patients, and sometimes even also their families, such as unemployment, poverty, 
community dislocation and destitution, which is neglected in most leprosy control 
programmes.3 
 
In the past and even until recently, leprosy villages/leprosaria were established to 
isolate the patients, either to stop the transmission of the infection and/or to provide 
care for leprosy sufferers, in many parts of the world,3 including China.4 With the 
reduction in prevalence of leprosy, the number of patients needing treatment in 
leprosy villages and hospitals decreased. At the same time, with the health structure 
reforms of recent decades in many developing countries, vertical leprosy control 
programmes have been integrated into general health services in order to use the 
existing resources effectively and to reduce the stigma caused by the isolation of the 
leprosy patients.5,6 However, little information is available on how the leprosy 
villages and the people affected by leprosy have been dealt with after the leprosy 
control programme has been integrated into the general health services. Although 
recently the quality of medical care for the leprosy patients on treatment has been 
explored qualitatively in Nepal.7,8 information on the socio-economic and medical 
care needs felt by the ex-leprosy patients living in leprosy villages is limited. 
 
In our previous survey,4 we described in general the history and the present situation 
of the leprosy villages/leprosaria in Shandong province. Briefly, most people affected 
by leprosy living in those resettlements were old, the living standard was low, a vast 
majority of the ex-patients (89%) had WHO grade-2 disability and many of them had 
become dependents. On the other hand, many houses that were built before 1970s 
have now been destroyed and the land had become fallow or had to be rented to 
farmers outside the villages at a lower price due to lack of labourers in the leprosy 
villages. Waste of resources is the result. Furthermore, due to the stigma and isolated 
location of the leprosy villages, communication of the ex-leprosy patients living in the 
leprosy villages with the general population is also limited.  
 
How to take care of these elderly and the disabled people affected by leprosy has 
become an important question in leprosy control programme in Shandong, and in 
China as a whole. The aim of our survey was to assess the social, economic and 
medical needs of the ex-leprosy patients living in leprosy villages/leprosaria in 
Shandong province, in order to design a proper social and economic rehabilitation 
project and/or to provide better care for the ex-leprosy patients living in leprosy 
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villages in a cost-effectiveness way, with an assumption that the leprosy villages 
would be combined. Possibilities and obstacles in the adjustment of leprosy villages 
in Shandong were explored by triangulation.  
 

MATERIALS AND METHODS 
 
Selection of study settings and study population 
This is a descriptive exploratory study. A purposeful sampling method was used.9 
Three leprosy villages were selected among 51 leprosy villages (leprosaria) in 
Shandong according to the number of ex-leprosy patients. One represented better 
conditions in a leprosaria/large leprosy village (with more than 30 people), in 
Shandong, one represented poor conditions in a leprosy village (with fewer than 10 
people) and one was in between.  
 
The subjects selected included: (1) key people in the leprosy villages including 
members of leprosy village committee; (2) medical staff responsible for the leprosy 
control programme and (3) officials from the health authority and government 
departments such as the financial department, association of disabled and civil 
departments. 
 
There were 54 people affected by leprosy living in Anqiu leprosy village. The age, 
disability status and sex were taken into consideration in the selection of the 
interviewees. Since most people were disabled and majority was males, all  
non-disabled people and females were included in the interview. In Feixian and 
Dongyin leprosy villages, all the people were included in the interview, as the number 
of the people affected by leprosy in the two villages was small.  
 
Data collection tools 
In addressing the social, economic and medical needs of the people affected by 
leprosy living in leprosy villages and resources, a descriptive framework of the needs 
and resources was established. In the framework, three categories of needs were 
identified: social, economic and medical. The aim of social and economic 
rehabilitation is to restore to normal the esteem and dignity of those affected by 
leprosy, and to provide better care for those who are too old and/or too disabled to take 
care of themselves.  
 
The data collection tools included the following: 

 
1. Focus group discussion (FGD) in exploring the social and economic condition and 

the needs felt by the ex-patients in the villages (the topics for FGD are presented in 
the Appendix). Since the government’s plan is to combine the small villages, the 
ex-patients have to move from the villages near their home towns to other places in 
the province, and therefore opinions from all stakeholders involved need be 
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explored and discussed. We conducted one FGD for people affected by leprosy in 
Anqiu leprosy village, two with medical staff and two with government officials in 
Anqiu and Ferxian counties. 

2. An interview with a loosely structured questionnaire for the people affected by 
leprosy living in the three selected leprosy villages. 

3. The observational method was used to cross check with the data collected from 
interview and FGDs in leprosy villages. A pilot study was conducted to test the data 
collection procedures and data collection tools. The questionnaire was pre-tested 
and revised accordingly.  

 
The investigators in this study were trained in a health system research workshop, 
which was financially supported by The Netherlands Leprosy Relief (NLR). 
 

RESULTS 
 
General description of the leprosy villages under the study 
 
Anqiu leprosy village, one of the biggest leprosy villages in Shandong province, was 
built in 1958. The villages are 17 km from the county town and near the main road, 
from which vehicle access is easy, even in the raining season. More than 300 leprosy 
patients used to live in the village (the main purposes being for isolation and regular 
treatment) before the 1970s. As the prevalence of leprosy declined and the policy of 
treatment changed to outpatient treatment, the number of patients living in the village 
has been reduced to 54 at present. Anqiu Skin Disease Control Station (formerly 
called the Leprosy Control Station) was responsible for the management of the village. 
The village committee, consisting of 4 members of the villagers, managed daily and 
productive activities. 
 
Feixian leprosy village, located at the bottom of a hill, was built in 1959. The village 
is 20 km from the county town. The mountain road from the main road to the village 
(5 km) is bad, especially in the raining season. The last part of the road (2 km) is worse 
and it is difficult for a vehicle to drive in. More than 100 patients used to live in the 
village; the population is nine ex-patients at present. Feixian Leprosy Control Station 
(combined with TB control programme and formed into a general hospital in 2001) 
was responsible for the management of the village. Two staff from the hospital lived 
nearby (1 km) and visited the village twice a week. An old person with higher 
educational background was appointed by the hospital to manage the daily activities 
in the village.  
 
Dongying leprosy village is 35 kilometres away from the county town and directly 
managed by the Dongyiny Institute of Dermatology (prefecture level). The village 
was built in 1958 and has moved twice since then. The first move in 1968 was because 
the original leprosy village was too near to the county town, and the exploitation of an 
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oilfield in the area of the leprosy village in 1974 caused the second move. Since 
leprosy was non-endemic in Dongyiny prefecture, about 50 leprosy patients used to 
live in the village and only 10 ex-patients are in the village at present. Vehicle access 
into the village along a side road is easy. One staff member from the institute was 
responsible for the management of the daily activities of the village. 
 
General description of the study population and stigma 
 
Demographic characteristics of the study population 
In total, 49 ex-leprosy patients were interviewed, 42 (86%) males and 7 (14%) 
females. The mean age of the 49 ex-patients was 65 years, ranging from 49 years to 83 
years. Out of the 49 ex-patients 11 were married, 11 were divorced, three were 
widowed and 24 were single. Only 17 people had family numbers. Thirty-six (75.5%) 
ex-patients had multibacillary (MB) leprosy and 43 (88%) people had visible 
deformity. Out of the 43 people with grade 2 disabilities, the mean WHO EHF score 
was 6.4. The demographic characteristics and the disability status of the 49 people in 
the three leprosy villages are presented in Table 1. 
 
 
Table 1 Demographic characteristics, type of leprosy and disability status of the 49 ex-leprosy patients 

interviewed in three leprosy villages, Shandong province 

 Anqiu 
n=30 

Feixian 
n=9 

Dongying 
n=10 

Total 
n=49 

Age (mean + sd) 64.50+9.95 66.11+8.25 65.10+9.64 64.92+9.43 
Sex     
 Male 26 7 9 42 
 Female 4 2 1 7 
Schooling (Years) 3.4 3.5 2 3.3 
Marital status     
 Married  3 4 4 11 
 Single  16 3 5 24 
 Divorced 10 1 0 11 
 Widowed  1 1 1 3 
Type of leprosy     
 MB 21 6 9 36 
 PB 9 3 1 13 
Grade-2 disability     
  Yes 28 7 8 43 
  No 2 2 2 6 
 
Stigma 
As to the other studies where stigma against leprosy is very common, out of the 49 
patients, 19 (16 males and three females) were married at diagnosis. Of the 16 male 
married ex-patients, 12 were divorced. The most common reason for divorce was fear 
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of infection. One patient’s wife separated from him and another patient’s wife asked 
him to stay in the leprosy village for treatment. Apart from the spouses, 14 ex-patients 
said their family members had abandoned them, and two ex-patients said their 
brothers asked them to leave the family home after the diagnosis of leprosy. The 
commonest reason was fear of infection (13 ex-patients), and feeling stigmatized in 
the villages (3 patients). Another four ex-patients said that their family members also 
were stigmatized by the people in the community. Some remote relatives of 
ex-patients had also changed attitude towards them after the diagnosis of leprosy was 
made.  
 
Out of 49 ex-patients interviewed, 30 ex-patients said the community members had 
stopped all contacts with them since the diagnosis of leprosy was made. One patient’s 
neighbour even moved house. Six ex-patients said they experienced denial and 
rejection by the community members. Ten ex-patients said their community members 
were afraid of them. One patient lost his job.  
 
Some patients also stigmatized themselves. They did not want to go to public places, 
or avoid contact with other people. Some ex-patients did not want to visit their family 
because they tried to avoid their family members and relatives being stigmatized 
within the community. 
 
Of the 14 ex-patients who had families living outside the leprosy villages, nine 
patients’ family members had visited them in the last year, mainly sons and daughters 
visited their farther or mother. Among the 49 ex-patients, 28 patients’ relatives visited 
them last year, mainly siblings. Only three ex-patients were visited by more remotely 
relatives. Slightly over half of the ex-patients went to visit their families or relatives in 
the past year. Nine ex-patients expected their family members to visit them more 
frequently, or desired their relatives to keep a close relationship with them. They 
hoped eventually to be accepted by their relatives and communities.  
 
Resources and needs 
 
Anqiu leprosy village 
Houses Most houses in the villages were constructed with bricks in early 1970s and 
some houses were reconstructed in 1998 and 2004, respectively. General speaking, 
the condition of the houses was good, with two or three persons per room (30 m2). Tap 
water was near the houses and electricity was available. The village had a big 
common room with TV set for entertainment and meetings. There was a common 
kitchen in the village in which bread was made for the people and boiling water was 
provided. There were also some storage houses for productive machines and storage 
of agricultural products. The two toilets in the village required squatting, which was 
not convenient for the people with foot and leg disability. Some patients complained 
that it was difficult to clean themselves with a hand stump after defecation. 
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Land and production Anqiu leprosy village had access to 240 acres of fertile land, 
which belonged to the county government. As the number of people in the village 
declined, the age of the people increased and the disability status got worse, 180 acres 
of the land had to be rented to the farmers in the neighbouring villages at 100-150 
RMB per acre. The yearly rent of 20,000 RMB was collected as the common income 
of the village. The main productive tools included one tractor, one grain-off machine 
and one grass mower, which were used for common fieldwork, and other collective 
tools such as hooks and hoes. 
 
Economic situation and needs The county government had stopped financial 
support for ex- patients living in the village since 1991.Everyone was then required to 
seek financial support from his original village. However, it was becoming more 
difficult for most people in the leprosy village to ask for money or food from their 
original villages, due to the poor financial condition in rural areas of the county. Out 
of 30 ex-patients interviewed, only 23 had received money from their original villages 
in the last year. The money requested varied from 300 RMB to 4150 RMB, with an 
average of 1597 RMB, accounting for 64.3% of their yearly income. For the less 
disabled who still could work in the field, life was easier than for those who were 
older and with severe disability, if the financial support from their original villages 
was limited. In the past few years, an economic rehabilitation programme has been 
initiated in the village, with pig raising. This has given the village a net income of 
15,000 RMB per year. One-fifth of the income was paid for the animal keeping. The 
common income of the village served for the payment of electricity, water and 
common affairs, as well as for the subsidies of the members of village committee. 
Generally, the income for the ex-patients living in the village accounted to 565-4715 
RMB per capita in the last year, with an average of 2421 RMB (yearly income per 
capita in rural area was 4320 RMB in 2004). Some patients planted vegetables in the 
garden, but all the patients had to buy meat and other living necessities, using their 
own income.  
 
Most patients interviewed (22/30) expected to increase their living standard. Half of 
them with an income of 1802 RMB thought that the income was not enough to cover 
their needs. Out of these 15 patients, four female patients with an average income of 
2175 RMB thought their incomes were not enough. The expected yearly income of 
the 15 patients was 2846 RMB on average, while the expected yearly income of the 
four female patients was 3087 RMB on average. 
 
Clothes and blankets Most clothes and blankets originated from government’s 
support and other donations, such as Leprosy Day. Out of the 30 patients interviewed, 
24 said they had to buy clothes themselves; eight patients said they also received 
support from their families and other relatives for their clothes and blankets.  
 
Medical care and needs The village had a small pharmacy with common drugs, but 
the people had to pay for medication. The head of the village was the unpaid manager 
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of the pharmacy. One ex-patient, who was trained for a short period of time, could 
deliver the drugs, and give intramuscular injections and even drips for mild health 
problems of people in the village. For major health problems the patients had to be 
referred to the township hospital, which was 5 km from the village. 
 
Out of the 30 ex-patients interviewed, 29 said that their medical expenditure in the last 
year was 872 RMB on average, ranging from 100 RMB to 4000 RMB. The medical 
expenditure among 14 ex-patients with mild health problems last year was 403 RMB 
on average, accounting for 15.8% of their yearly income, while the medical 
expenditure among 15 ex-patients with severe diseases was 1310 RMB on average, 
accounting for 57.17% of their yearly income. Twenty of the 30 ex-patients said they 
needed more money to cover medical costs, especially for those with severe health 
problems in the last year. 
 
Feixian leprosy village 
Houses The houses were built with bricks and stones in 1960 and 1972. Some of the 
houses were damaged and in a bad condition. Since the number of the ex-patients in 
the village was less, each person was living in one room without electricity. Water 
came from a bump well. There was no common room for entertainment and meeting. 
One person ran a common kitchen and provided steamed bread only.  
 
Land and production The leprosy village had 66 acres of mountainous land that was 
not particularly fertile. Sixty-four acres were rented out to a contractor who re-rented 
the land to farmers in the neighbouring villages or the ex-patients in the leprosy 
village. The rent varied from 30 to 150 RMB per acre, depending on the fertility of the 
land. It was, however, collected by the hospital. The ex-patients only planted 2 acres 
as main source of vegetables. There were no cooperative productive activities in the 
village. 
 
Economic situation and needs The county government allocated 20,000 RMB to the 
hospital for the people living in the village. This amount of money was re-allocated by 
the hospital to the ex-patients. In the year 2004, each ex-patient received 1152 RMB 
on average, including a medical care fee. Four people also had some additional 
income from other sources. Only one person who was less disabled got 500 RMB 
from his farming and other business. 
 
The main food was steamed bread made of wheat flour, which was allocated by the 
hospital to the people in the village. The monthly food was 15 kg of wheat flour per 
person. Out of nine people interviewed only one person said the food was not enough. 
He needed 25 kg per month. 
 
Out of the nine ex-patients interviewed, seven ex-patients said that their income was 
low and could not cover their needs for living. The amount of the money requested 
was 1974 RMB per year on average, ranging from 1689 RMB to 2360 RMB (yearly 
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income per capita in rural area was 3035 RMB in 2004). 
 
Clothes and blankets The clothes and blankets in this village were mainly from local 
government and social support through the hospital. However, seven out of nine 
ex-patients said their clothes and blankets were not enough and they had to buy more. 
 
Medical care and needs There was no pharmacy in the village. Two medical staff 
visited the village twice a week or on call. One staff member was living 1 km away 
from the village. During the visits, she brought the ordered drugs from the hospital to 
the ex-patients according to their health problems. For severe diseases, the ex-patients 
had to pay for the costs by themselves if they had to get treatment in general hospital. 
Out of the nine ex-patients interviewed, seven patients who had common diseases 
were treated in the village, while two patients who had severe diseases paid for their 
medical costs in the county general hospital. The medical expenditure of the two 
patients was 1300 RMB on average, mainly coming from the support of their families.  
 
Dongyin leprosy village 
Houses The original old houses were abandoned due to their poor condition. A block 
of new houses was rebuilt by the institute of dermatology for the patients last year. 
Each person had his/her own room (20 m2) with a separate kitchen. There was no 
common room for gathering together, but one room was used for TV. Electricity was 
available. There was no water supply because the water underground was too salty to 
drink in the area. Each week, the water was sent to the village by the institute and kept 
in vats for use. 
 
Land and production The 140 acres of land in Dongyiny leprosy village were 
salt-rich, but it was good for the plantation of cotton and corn. As in other two leprosy 
villages, 138 acres of land were also rented to the farmers of the neighbouring villages. 
The rent was collected by the institute of dermatology. Two less disabled ex-patients 
only planted two acres of land. 
 
Economic situation and needs The income of the patients in Dongying leprosy 
village was low, ranging from 900 RMB to 3460 RMB, with 1523 RMB per year on 
average (yearly income per capita in the rural area was 4204 RMB in 2004).. The 
main income was from the government and the Institute of Dermatology. Only two 
ex-patients who had less disability could get some income from farming. Out of 10 
patients interviewed, five said that their incomes were not enough. They estimated 
that their monthly income was only 1326 RMB.  
 
Each patient got 200 kilograms of wheat flour per year. Out of the 10 patients 
interviewed only two patients thought their food was not enough. They said they 
needed at least 270 kg per year. One patient who was less disabled was asked to take 
care of those who could not care for themselves, e.g. by cooking and cleaning.  
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Clothes and blankets Most clothes and blankets were from the government (through 
the Institute of Dermatology). Out of the 10 patients interviewed, five patients said 
they had to buy clothes and one patient said he needed family support to do so.  
 
Medical care and needs There was a small pharmacy in the village with some 
common drugs. One ex-patient who was trained by the Institute of Dermatology was 
responsible for dispensing the drugs. One medical staff visited the village every day to 
check for health problems and management of the daily activities in the village at the 
same time. In case of emergency, the patient could be transferred to the general 
hospital. The medical costs in the village and for the emergency would be paid by the 
institute. However, if ex-patients sought medical care by themselves, they bore 
responsibility for the medical expenditure. 
 
Out of the 10 patients interviewed, two patients were not satisfied with the medical 
services in the village. The main reason was that the drugs kept in the village 
pharmacy of the village could not meet the needs of their health problems. They 
thought the institute should cover all the medical costs for their health problems. In 
the interview, five ex-patients expected that their disability should be cared for, in 
particular, one patient with bad vision who hoped to maintain his remaining vision, so 
that he could continue to take care of himself in daily activities 
 
Information generated from focus group discussions 
 
In the FGD section, we explored the ex-patients’ current life, their expectations of life, 
how to improve their life in future and the opinions by the ex-patients,  medical staff 
and government officials on adjustment of the leprosy villages in future (see 
Appendix). 
 
For the first question only one FGD section with five ex-patients was organized in 
Anqiu leprosy village because there were only a few ex-patients in the other two 
leprosy villages. It was said by the ex-patients that their current life was satisfying. 
Food and clothes were provided, people in the village did not feel stigmatized, and a 
good relationship was maintained with the general population in the neighbouring 
villages. All the people were organized by the village committee to help each other.  
Regarding this question, all the medical staff in the three institutions and the 
government official in the two counties expressed similar opinions to those of the 
ex-patients. In contrast to the ex-patients, they believed that basic medical care was 
provided. Some of them even said the current life in the leprosy villages stood at 
middle-level, compared with the general population, and was much better than that of 
ex-patients living in their original communities.  
 
As to the future, the main issue was that ex-patients worried about their life in future 
because there was no government support to the village. As average age increased, 
and disability became more progressive, and because it would become more difficult 
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to ask for donations from their original communities due to the poor local economic 
situation, continued support would be necessary. The ex-patients raised questions 
regarding who would take care of them in future years. Medical care in particular was 
a cause of concern, because with increasing in age, apart from the health problems 
related to leprosy and disability, other health problems would arise. Therefore, the 
cost for medical care would increase. Furthermore, when most people in the village 
became old it would be impossible to take care of themselves, in terms of cooking and 
day-to-day living, and even going to the toilet.  
 
Apart from the medical staff in the three institutions, the government officials in 
Anqiu and Feixian counties were also solicitous about the issue, the medical staff in 
Dongyiny Institute of Dermatology worried about the medical care in general health 
services because medical staff in general hospitals did not like to work with patients 
whose disability was caused by leprosy. The government official in Feixian further 
mentioned that it was difficult to obtain and invest financial support for the leprosy 
village for the installation of electricity and water supply because only a few 
ex-patients lived in that leprosy village, in spite of the current poor road condition and 
lack of electricity and tap water.  
 
As to the future of the leprosy village, the participants in Anqiu leprosy village 
expressed a strong request that their life and care should be the responsibility of 
governments in order to ensure social security for people suffering from leprosy. They 
said it would be desirable to have a medical doctor visit the village more frequently to 
take care of their health problems. Another option for the care of the people in the 
village would be to recruit some younger people affected by leprosy to the village so 
that the younger ones could take care of the elderly. This would need government 
policy support.  
 
The medical staff maintained that the solution for solving the current problems of the 
people living in leprosy villages would be a relevant policy generated by government 
(ideally from central government or provincial government) in order to ensure the 
necessary financial support. The care for the people in leprosy village also needed 
support from social bodies. Minimization of stigma among the general population 
would be helpful in integration of the people affected by leprosy into the community. 
Some elderly ex-patients could be cared for in a home for the elderly, since the 
number of the people affected by leprosy was already so small.  
 
The government official suggested that the care for the people living in the leprosy 
village should be the responsibility of society as a whole, including governments at 
different levels and other social bodies, especially charity organizations. The money 
could be allocated from provincial, county and township governments in a certain 
ratio. Integration of medical care for ex-leprosy patients into the local cooperative 
medical care system should be considered. 
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Concerning the main question, the adjustment of small leprosy village, the 
participants in the FGD of Anqiu leprosy village agreed with the idea. They also 
agreed to accept other ex-patients from other leprosy villages to live in their village. 
This opinion was confirmed by the individual interviews; 40 out of 49 ex-patients 
agreed with the combination. The only thing that troubled them was that it would be 
inconvenient to ask support from their original community, if they were living far 
away from their home town. In addition, they feared inconveniences in visiting 
relatives and a reduction in their standard of living. When we asked where the patients 
would prefer to go if the leprosy village was to be closed, the information referenced 
from individual interviews was that about three-quarters of the 49 ex-patients did not 
want to go back to their original communities and even to their own homes. The 
reason given was the fear of stigma (23/33), lack of ability to care for themselves and 
nobody to take care of them (5/33), and no guarantee of support (2/33). 
 
Some medical staff agreed with the combination of leprosy villages, but others did not. 
The reason for disagreement was that once the leprosy village was closed, they would 
loss their job. They had been working with leprosy for decades, and it would be 
difficult for them to adapt a new job. The opinion regarding to the combination of 
leprosy villages was controversial among government officials as well. Some of them 
thought it was a good idea. However, they felt that financial support should be 
allocated from governments at different levels. On the other hand, some officials 
argued that the implementation of the combination of leprosy villages was not easy. It 
needed strong government commitment, more investment from the government in the 
beginning, and allocation of more manpower. The key issue in combining leprosy 
villages was the money; for example, who would pay for the construction of a large 
leprosy colony? Who would pay for maintaining the budget for that village? And who 
would pay for the living, care and medical care? Government officials thought that it 
was impossible to implement the adjustment without answering these questions.  
 

DISCUSSION 
 
Following the decline in the prevalence of leprosy and the implementation of the 
integration of leprosy control programme into general health services in many 
counties of the world, many leprosaria and leprosy shelters have been closed, 
including in China. However, little information on how to deal with these leprosy 
settlers and the people who used to live in these shelters is available. In our previous 
paper, we introduced the historical and present situation of the people living in the 
leprosaria/villages in Shandong province, which was representative of the whole 
picture in China.  
 
With similar findings in our previous survey,4 the age of those people living in the 
three selected leprosy villages is high, with a mean of 65 years. The marriage rate is 
low; the majority of ex-patients do not have families and the vast majority has visible 
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deformity and low productive ability. These aspects reflect the need for the continuing 
support of the people living in the villages. The living standard in the three leprosy 
villages varies, reflecting the inconsistent support system for the leprosy villages in 
Shandong. Historically and even today, the support for the leprosy control 
programmes and the care for the ex-patients living in leprosy villages in different 
areas is the responsibility of local governments. Therefore, the level of support 
depends on the local social and economic development on the one hand, and the 
degree of concern of the local government officials on the other hand. Advocacy of 
government officials for support of ex-leprosy patients is a vital task for the leprosy 
control programmes in different areas, in order to improve the present situation. 
 
At present, the basic food and clothes for the people in leprosy villages of Shandong 
province can be secured by local governments (managed by leprosy control 
programmes) and supplemented by communities and patients’ families and relatives. 
However, the quality of care for those disadvantaged people is of great concern. As 
the people become older and the deformities deteriorate, as expected in near future, 
many of the ex-leprosy patients will lose the ability of self-care in their routine daily 
activities, such as cooking, washing, cleaning, eating and even going to the toilet. For 
leprosy villages with more ex-patients, the people can help each other, but for the 
small villages it will be more difficult because most people are disabled and  living 
conditions are less satisfying than the leprosy villages with few people, especially for 
villages, which are located in remote and isolated areas. How to deal with the problem 
has become the top priority of leprosy control programmes at different levels in the 
province.  
 
Medical care is another important issue. In the individual interviews, a majority of the 
people complained about the shortage of money for medical care. In current 
circumstances, as with all the farmers in China, there is no security for medical care of 
the people living in leprosy villages. The policy is that the ex-leprosy patients in 
leprosy villages have to pay for their own medication, either from their living 
allowances allocated by government or from their income. This is very difficult for 
the people with low income if they also are old and have severe disability. The 
political leaders and medical staff in leprosy control programmes should have 
sympathy towards those ex-leprosy sufferers, and whenever possible, increase the 
budget for medical care to meet their needs. Apart from this, advocacy of 
governments at different levels should be made, especially at top level, to formulate a 
policy for the medical care of the ex-leprosy sufferers living in leprosy villages.  
 
Stigmatization towards leprosy sufferers, especially the disabled, is very common and 
can be found almost everywhere around world.10 It can strongly influence the 
patient’s life including partners’ relationships, family affairs, personal relationship 
within a community and marriage. This negative influence not only exists among the 
leprosy sufferers themselves, but often also involves in the family of a leprosy patient, 
and even the third generation. From this survey, it can be concluded that many 
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sufferers of leprosy were forced to stay in leprosy villages by their spouses, parents, 
siblings and even remote relatives after they were diagnosed as having leprosy. 
Furthermore even when they were cured, some have to stay in the isolated villages 
and have difficulty in going home or visiting their families due to the stigmatization 
they are facing. This discrimination against leprosy is deeply engrained, and has a 
fundamental impact on the integration of leprosy control programme into the general 
health services and leprosy sufferers into the community; it is the main reason for the 
dependency of the people affected by leprosy.  
 
In our previous report on the role of leprosy villages/leprosaria we suggested an 
option in solving the current problem,4 i.e. to combine some small leprosy villages 
into a few remaining leprosaria/big leprosy villages in which the living condition and 
facilities are better than in a leprosy village located in an remote area and with a few 
disabled ex-patients, in order to increase the cost-effectiveness. However, some 
obstacles may exist, although in general most leprosy sufferers, the medical staff and 
governmental officials agree with the idea. The key issue is to advocate government at 
national level, or at least at provincial level to formulate a policy and to allocate a 
specific budget for the combination. This can be further supported by local 
governments. Only in this way, can people affected by leprosy be better cared for from 
the point of view of equality of social development, and resources be used more 
effectively. The leprosaria/leprosy villages can thus play a better role not only for 
ex-leprosy patients living in existing leprosy villages/leprosaria, but also for 
ex-leprosy patients isolated and rejected in the community. 
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Appendix: Topics for focus group discussion (FGD) 
 
Topics for FGD for the people affected by leprosy living in a leprosy village 
1. What do you feel the life here is like? 
2. What is your expectation of your life? (in terms of care, house, medical care, food, 

social communication, etc.) 
3. How to improve your life in future? 
4. If government decides to close the village, what is your opinion? 
 
Topics for FGD for medical staff 

1. What do you think of the life of the people affected by leprosy in the leprosy 
village? 

2. What are the major problems for the people affected by leprosy in the leprosy 
village? 

3. How to improve the present situation faced by the people and the leprosy village? 
4. If government decides to close the village, what is your opinion? 
 
Topics for FGD for government officials 

1. What do you think of the life of the people affected by leprosy in the leprosy 
village? 

2. What role the government should play in management of the leprosy village? 
3. If we suggest closing the village and moving the people affected by leprosy in the 

village to some other place, what is your opinion? 
4. Do you have any suggestions to improve the present situation faced by the people 

and the leprosy village? 
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Chapter 8  
General discussion 
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This study has confirmed that leprosy has been eliminated as a public health problem 
in Shandong. It suggests that public health approaches to the discovery of cases of 
leprosy are no longer cost-effective, but the finding and treatment of cases needs to be 
integrated into the general health services. Passive case finding in the post-elimination 
phase requires certain skills and knowledge amongst general health workers and 
dermatologists. This study suggests that those skills, particularly with respect to the 
knowledge and examination of peripheral nerves, needs to be improved and 
maintained. Services that help prevent disability related to leprosy have been shown 
to be effective in Shandong Province; impairment of nerve function can be reversed 
by early detection and treatment with corticosteroids, and secondary impairments can 
be reduced or even prevented through patient-based self-care approaches. For these 
reasons, it is recommended that such services be expanded to other provinces. Finally, 
social and economic rehabilitation is needed for those disabled by leprosy; leprosaria 
need to be restructured, since only a small number of former patients remain in these 
leprosy colonies (12 people on average), and maintenance of these villages in 
Shandong is not cost-effective.  
 
Integration of leprosy services into general health services 
 
Since the elimination of leprosy in Shandong (1994)1 and in China (1998),2 
maintenance of a vertical leprosy control programme is no longer effective. One 
option to deal with the remaining problems is to integrate the leprosy control 
programme into general health services. The integration of leprosy services into the 
general health services has been well documented and discussed,3-5 and this strategy 
has been adopted in many countries.6-11 The rationale for the integration is the 
development of a cost-effective and sustainable way to manage remaining leprosy 
problems in a low endemic situation. This includes early detection and treatment of 
the few incident cases, as well as comprehensive care for the prevention of disabilities 
and the rehabilitation of patients through effective coverage of the population by 
accessible and efficient health services, which are acceptable to both the community 
and the patients.  
 
On the basis of an epidemiological analysis, in 1995 we proposed the integration of 
the leprosy control programme into general health services in Shandong, in order to 
sustain efforts to manage the remaining problems and to increase the 
cost-effectiveness in a low endemic situation.1 However, before such integration is 
undertaken, there must be situation analysis and careful planning. The experience of 
integration in Tamil Nadu, India, demonstrated that the quality of leprosy control 
activities was jeopardized without careful preparation beforehand.9 Since 2003, the 
Netherlands Leprosy Relief (NLR) has supported this process in five provinces of 
China. However, the leprosy control programmes in China including Shandong have 
not been successful for the full integration, because the health system reforms in 
China, which started in the late 1990s after the collapse of the well-established 
infrastructure of the health system in general and the rural cooperative health care 
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system in particular, are still underway. Without full restoration of systems, it is 
difficult to start integration, because a sound health care infrastructure is one of the 
prerequisites for the integration of a leprosy control programme into the general 
health services.4 
 
As leprosy is eliminated in most provinces in China, support for the vertical control 
programme will be further reduced. Yet, the control programme must be sustained to 
manage remaining problems, so integration of the programme into general health 
services should again be considered. An in-depth discussion of this issue is beyond 
the scope of this thesis, but in general, one can say that leprosy control in a low 
endemic situation must focus on three components: early detection of the few incident 
cases to reduce the risk of development of impairment/disability; provision of a high 
quality of case management including treatment with MDT; and continuing support 
for those who are already disabled and those who are disadvantaged.12 Although the 
prerequisites for full integration may not yet be met, the integration of case detection 
and management may be started and then gradually expanded to include other 
activities, such as disability prevention and rehabilitation.  
                                                                                                                                                                                                                                                                                                                                                                        
Limited role of public health approaches to early diagnosis of leprosy in the 
post-elimination era  
 
Early diagnosis is key in a leprosy control programme.13 Delay in diagnosis will allow 
the existence of the infectious source, continued transmission of the disease in a 
community, and increased risk of development of nerve function impairment and 
disability in the affected individuals, which often leads to a series of complications 
and consequences.14 Delay in diagnosis is such an important issue for both individuals 
and the community that many studies have addressed it.14-18 However, in a low 
endemic area for leprosy, such as in Shandong and China as a whole, the issue of 
effectiveness and feasibility of early diagnosis of the few incident new cases scattered 
amongst a large population remains to be addressed.  
 
In areas where leprosy is endemic, various methods are used for case detection, such 
as population surveys, rapid surveys, contact surveys, self-reporting through health 
promotion campaigns, and referrals by health care providers. Rapid village surveys 
(RVS), known as "clue" surveys in China, are mainly used as a case-finding tool.19 In 
our study no cases were found by the RVS conducted in a county where the disease 
was formerly endemic. This was confirmed by experiences in other provinces in 
China in which leprosy has been eliminated, in contrast to the areas where leprosy is 
highly endemic. In highly endemic areas the RVS is used both to estimate the size of 
the leprosy problem and to identify additional cases.20 For example, an RVS 
conducted in two districts of East Java, Indonesia, demonstrated that the prevalence 
rate of leprosy was more than twice that expected on the basis of cases in treatment.21 
In a north-eastern province of Thailand the number of new cases found with an RVS, 
which was similar in method to the "clue" survey in China, matched the number in the 
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total village survey.22  However, in China, where there is a low endemicity for leprosy 
and a few new incident patients are scattered throughout a large population, an RVS 
("clue" survey) does not appear to be an appropriate tool in case detection. 
 
Contact tracing, another common and important method in case finding, has also been 
used in leprosy control programmes, including those in China. In high endemic areas, 
distance and genetic relationship are the major determinants for the development of 
clinical leprosy in those who have contact with leprosy patients.23-27 However, this 
method has lost its value in identifying new cases in the low endemic area of 
Shandong. Our analysis demonstrated that only 2.2% of all leprosy cases were 
identified by contact examination in 5 years of follow-up. This can be explained by 
the long incubation period (21 years on average in our data). To my knowledge, there 
are no other reports on the effectiveness of contact tracing for leprosy in a low 
endemic area, although the cluster of leprosy patients in household contacts tends to 
be more significant in a low endemic area than in a high endemic area.28 
 
Health-seeking behaviour is a very complicated issue.17-18 Every community exhibits 
a unique mix of cultural attitudes and knowledge that associate simple symptoms of 
disease with recognized help-seeking actions.29 There has been no formal report on 
the health-seeking behaviour related to leprosy in China. Identifying what people with 
leprosy think and why and how they behave will help the programme managers 
design an appropriate intervention strategy.  
 
A health promotion campaign or health education programme on leprosy for the 
general public aimed at encouraging people to self-report when they suspect they may 
have leprosy has been advocated by WHO in a low endemic situation.30 However, 
such an education programme should overcome the fear and stigmatization of leprosy, 
which are so deeply rooted owing to the infectiousness of the disease and the 
disability it causes. Therefore, many patients may deny having the disease to avoid 
discrimination, resulting in delay in diagnosis and treatment. Reports on the 
effectiveness and efficacy of public health education in identifying new cases of 
leprosy in a low endemic situation are lacking, and there probably never will be such a 
study, because the prevalence and incidence of leprosy are too low to assess the 
effectiveness of such a campaign. 
    
Leprosy mainly affects skin and peripheral nerves. Many patients with early disease 
may visit general health services or dermatologists without suspecting that they have 
leprosy. Therefore, the diagnostic knowledge and skills of health care providers at 
different levels will play an important role in finding these new cases. This suggests 
that health staff at basic levels such as rural doctors and health care providers at 
township level need a brief, but practical training programme in managing the most 
common and simple problems31 and in recognizing cases that are suggestive of 
leprosy, such as in a patient with a pale or erythematic, patchy rash, without the 
construction of a long differential diagnosis. In Mali, a short training programme on 
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basic dermatological skills for the detection of leprosy at the primary health care level 
clearly demonstrated a significant improvement in the skill of trainees in managing 
patients suspected of having leprosy. After the training, many patients, including 
some who actually had the disease, were referred to a specialized service for 
confirmation of the diagnosis.32 Training such as this should be offered periodically to 
meet the needs of staff turnover and can be organized in combination with periodic 
local health meetings to increase the cost-effectiveness. The presentation of the 
training via CD ROM is recommended, because the material can be prepared at the 
provincial or national level to maintain the standard of quality.  
  
During the past 11 years, 80% of new leprosy cases in Shandong have been diagnosed 
through dermatological services. However, as leprosy has become a rare skin disease, 
dermatologists, especially those recently trained, have had less chance to gain 
experience with new patients. This can explain in part why occasionally some patients 
have visited dermatological services several times before the diagnosis has been made; 
it is because ‘the first step towards diagnosing leprosy is to think of the possibility of 
leprosy’.33 The importance of such training cannot be underestimated, because up to 
one third of cases of leprosy do not satisfy the diagnostic criteria based only on the 
cardinal signs.34 Among the dermatologists assessed in our study, there was a lack of 
skills in palpating commonly involved peripheral nerves and assessing nerve function. 
This lack needs to be addressed in a future training programme, despite the additional 
finding in our study that the reliability of judgment of peripheral nerve enlargement is 
questionable. Further studies are needed to clarify the issue of reliability. 
 
In recent years, at annual meetings of the Shandong Provincial Dermatological 
Association, efforts have been made to train dermatologists with the use of pictures of 
patients diagnosed with leprosy during the past year. This training has been organized 
by the provincial institute of dermatology with financial support from the provincial 
bureau of health. Training for dermatologists and rural doctors in the province will 
continue in cooperation with other continuing education programmes in the province. 
It is hoped that these efforts in the long term will benefit the province by the early 
diagnosis of leprosy, although the effect is difficult to assess because of the small 
number of new cases identified each year. Open channels of communication between 
the leprosy control programme and the referring dermatologists are also necessary. 
Feedback on the referral (whether a patient is diagnosed with leprosy or not) should 
be provided. Incorporation of leprosy into the curricula of medical faculties should 
continue, with opportunities to see and examine patients whenever possible.5 

 
Prevention of disability (POD) and rehabilitation 
 
At the end of 2006, out of 53,484 leprosy cases registered in the province, more than 
15,000 former patients were alive, and 50% of those were living with WHO grade-2 
disability. These persons are the potential clients for the main task of prevention of 
disability (POD) and for social and economic rehabilitation (SER) programmes. 
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Rehabilitation should be considered not only for the person affected by leprosy, but 
also for that person’s family as a unit.36 Our pilot project on POD showed that the 
most impressive achievement was the remarkable reduction in number of secondary 
impairments. Newly diagnosed patients should be educated about POD. In particular, 
those who already have nerve impairment at diagnosis should receive POD education 
in combination with MDT therapy, apart from treatment with corticosteroids based on 
the assessment of nerve function and duration of nerve impairment.  
 
Since nerve impairments are irreversible in most patients with leprosy, especially in 
those who have had the nerve impairment for a long time, and their condition often 
deteriorates further even after the disease is cured, POD will be a life-long matter. 
Efforts should be made to sustain such disability prevention, i.e., patients need to 
learn self-care and continue to practice what they have learned. Frequently, POD itself 
is not enough to meet the needs of people affected by leprosy. A strategy to manage 
social and economic problems must be developed and implemented. In this 
post-elimination era in Shandong province and in many other provinces in China, 
SER of people affected by leprosy is now a major priority and a vital aspect of control 
programmes. The principles and approaches of SER have been addressed fully in the 
‘Guidelines for Social and Economic Rehabilitation’.35 So far, there is no such SER 
programme either in China or Shandong. The data on people affected by leprosy in 
Shandong provide some basic information for preparing an SER project in the future, 
but more details are needed, because understanding the needs is the first step in 
designing a SER programme. For example, answers are required to questions like 
who needs what kind of help, such as money or housing, and in what ways can people 
be helped. With the support of the central government, a follow-up project to collect 
detailed data on all people affected by leprosy is being prepared. All the patients will 
be regrouped according to their situation and their needs. Then, strategies can be 
developed to provide better care for them. 
 
There are 50 leprosy villages/leprosaria in Shandong, where 546 people live. The vast 
majority is former leprosy patients, and only a few are taking MDT. The average age 
is 64.6 years, and the WHO grade-2 disability rate is as high as 90%. The living 
standard is low, and some social stigma remains against the residents. Since most 
leprosy villages have few people and are located in remote areas, managing them is 
difficult and not cost-effective. Last year the central government initiated a project to 
reconstruct leprosy villages throughout China to provide better care for these 
abandoned and dependent people. According to the plan, only a few leprosy 
village/leprosaria will remain, and most of the small ones will be closed in order to 
increase cost-effectiveness. Data obtained from our study presented in chapter 7 of 
this thesis and the suggestions in a previous survey on leprosy villages in the 
province,37 together with one other report,38 have provided useful information for the 
policy-making and planning in this process.  
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SUMMARY 
 
Chapter 1, the general introduction, describes leprosy as one of the oldest diseases in 
human beings, with a unique social dimension. Nerve impairments and related social 
stigma can lead to many social and economic problems, such as unemployment, 
poverty, community dislocation and destitution, for patients and also their families. 
Since multi-drug therapy (MDT) was introduced for the treatment of leprosy in 1981, 
millions of patients have been cured and released from leprosy control programmes, 
and the prevalence of leprosy has dramatically declined worldwide.  
Epidemiologically, leprosy in China, including in Shandong province, shows a similar 
trend. The goal of elimination of leprosy was achieved in Shandong in 1994.  
 
However, the magnitude of suffering cannot be adequately expressed in quantitative 
terms, and the number of patients in need of chemotherapy for leprosy does not 
sufficiently reflect the problem. Even after elimination of the disease, there still is a 
need to maintain epidemiological surveillance because the distribution of leprosy is 
uneven, and different strategies will have to be developed to deal with the small 
number of incident cases. Furthermore, more than half of the patients who have been 
cured of leprosy still suffer from disabilities and are in need of rehabilitation, which 
has become the priority in a leprosy control programme. The strategy to eliminate 
leprosy will have failed if disability is not prevented. This thesis describes strategies 
to manage the three components of leprosy control programme in a low endemic 
situation such as in Shandong province, China: case detection, early diagnosis, and 
prevention of disability with rehabilitation.  
 
Case detection 
The prevalence and detection rates of leprosy in Shandong started to fall in the early 
1980s, and a further decline was facilitated by the introduction of MDT in the late 
1980s. On average, approximately 50 new cases have been detected annually in the 
last 10 years (range: 30-75). The delay in making the diagnosis, however, has 
remained considerable. We suspected that more patients than reported were hidden in 
the community. Yet, as described in chapter 2 of this thesis, no persons with leprosy 
were found in a rapid village survey covering 10% of the population in a county of the 
province where leprosy was formerly endemic. Although the quality of the survey can 
be questioned because of the use of dermatological services during a short period in 
each village, we think that it is likely that there are few, if any, leprosy cases left in 
Shandong.  
 
Early diagnosis 
The studies in chapters 3.1 and 3.2 describe the level of knowledge and skills in the 
early diagnosis of leprosy among general health staff and dermatologists. Utilization 
of general health workers at different levels is one of the options in finding early cases 
of leprosy in a low endemic situation. The first cross-sectional study demonstrated 
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that the ability among the staff in general health service to recognize early symptoms 
and signs of leprosy was low. A possible explanation is that the previous training 
programme for rural doctors and paramedical doctors involved in a leprosy control 
programme at the township level did not include task assignment or orientation 
regarding the early diagnosis of leprosy. More efforts for training are needed. 
Dermatologists had a higher level of knowledge than rural and paramedical doctors, 
but the sample of dermatologists in the study was small and only on a provincial level.  
 
To understand the general level of knowledge and skills in the early diagnosis of 
leprosy among the doctors in dermatological services at different levels throughout 
the province, a second survey was conducted. Out of the 158 doctors assessed, 63% 
had a poor ability to recognize the early signs of leprosy. A better knowledge was 
correlated with every experience a doctor had in treating a patient with leprosy. This 
can partly explain why some patients had to visit dermatological services many times 
before the diagnosis of leprosy was made. Other important findings in the study were 
that a stigma towards leprosy still existed to some extent among the doctors and there 
was a lack of referral channels between the doctors in dermatological services of 
general hospitals and those in the leprosy control programme. The importance of 
training and training methods was discussed. The establishment of an effective 
channel between the dermatologists and the leprosy control programme is also 
needed. 
 
Chapter 4 addresses the value of the examination of household contacts in case 
finding. Since the development of overt clinical leprosy depends on exposure and on 
the susceptibility of an individual to an infection with M. leprae, household contacts 
are generally considered at higher risk for the occurrence of the disease. Therefore, 
such an examination has been used as an important strategy in case finding in many 
leprosy control programmes.  
 
The proportion of the total number of leprosy cases detected among household 
contacts generally tends to be approximately 20 to 30%. These figures for China and 
Shandong are about 20% and 16%, respectively. However, on average the incubation 
time between the index case and the secondary case in the families among the 90 
index cases in our study was 21 years. If we had followed the index cases for 5 years, 
only 12 cases (2.2%) would have been detected. This means that the contribution of 
household contact examination in terms of the early diagnosis and treatment of 
leprosy in a low endemic situation is small. Practically, frequent household contact 
examination often causes stigma and discrimination against the patient and even the 
whole family, because it impresses on the public that the disease is very infectious and 
incurable. Obviously, other strategies have to be developed for early case detection. 
 
Chapter 5 describes another important issue in diagnosis of leprosy, i.e., the 
inter-reliability in assessment of sensation of skin lesions and nerve enlargement. The 
clinical diagnosis of leprosy is based on the three cardinal signs: anaesthesia of skin 
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lesions, enlargement of peripheral nerves, and a positive skin smear. However, there is 
no standardized method for the examination of anaesthetic skin lesions and for 
palpation of peripheral nerves. This is particularly important in the diagnosis of 
paucibacillary leprosy, because the skin smear examination is often negative in these 
cases. The results in this study showed that the inter-reliability of both sensory testing 
and palpation of nerves was unsatisfactory between different pairs of testers, 
suggesting that practical training for the diagnosis of leprosy should be strengthened 
as much as possible. Ongoing training and regular supervision are necessary to 
improve the skills of the staff. Development of a new, simple, and reliable test that can 
be used in the field or in clinical settings is needed.  
 
Prevention of disability and rehabilitation 
In chapter 6, the results and experiences of the prevention of disability (POD) are 
described. This pilot project was conducted in collaboration with the Ministry of 
Health, China, and The Leprosy Mission International, and included 1132 cases 
selected from 6 counties. After a 3-year implementation, the most impressive 
achievement was the remarkable reduction in number of secondary impairments, with 
a reduction of 97% in red eye, 94% in open cracks and wounds of hands, and 75% in 
foot wounds. This led to a marked increase of confidence in the POD project in both 
patients and staff. Strong government commitment, strengthened training of staff at 
different levels, and periodic supervision are the main factors for success. 
Sustainability of the project is the key for benefiting patients in the long term. It is 
clearly essential that patients have the motivation, knowledge, and ability to continue 
self-care and other activities for an often indefinite duration. An overall plan, perhaps 
combining self-care with community-based rehabilitation, is needed, so that the full 
potential of the approach becomes truly sustainable.  
 
In chapter 7, the social, economic, and medical needs of former patients living in 
leprosy villages in the province are described. To provide better care for the former 
patients and to better use existing resources cost-effectively, it is proposed to combine 
small leprosy villages into a few larger, already existing leprosy villages with better 
facilities. This restructuring of leprosy villages would impact not only the former 
patients’ lives (most of them have had to move far from their hometowns) but also 
those of the local leprosy control staff, and even the leprosy control programme, 
because the staff of small leprosy villages would have to look for new jobs and local 
governments could cut off financial support for leprosy services. In this survey it was 
showed that the basic needs for living have been guaranteed by local governments, 
but at a low level. Medical care has not been satisfactory, as many health problems 
related and unrelated to leprosy have increased. The self-care issue needs to be 
addressed, as the dependents grow older and the disability status worsens. The 
majority of the former patients, medical staff, and government officials who were 
interviewed agreed with a restructuring of leprosy villages. Most government officials 
and medical staff pointed out that government commitment at the top level was 
needed. The information gathered in this qualitative study can be used for policy 
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making and for planning the of leprosy villages in Shandong in future. 
 
Chapter 8 offers a general discussion of the studies in this thesis. Epidemiologically, 
leprosy in no longer a major public health problem in Shandong and in many parts of 
China. However, the number of patients with leprosy does not sufficiently reflect the 
magnitude of the problem. A leprosy control programme is needed to deal with the 
early diagnosis and treatment of the few incident new cases and to monitor nerve 
impairment among those cases. Prevention of disability (POD) and rehabilitation has 
become a priority in the care of those whose disability has already developed. There is 
also a need to care for those who have been dislocated from their communities and are 
destitute. Since public approaches in case finding are no longer cost-effective in a low 
endemic situation such as in Shandong, training of medical staff, including 
dermatologists at different levels, to improve their knowledge and skills in diagnosis 
and to remind them of the possibility of leprosy in their daily services will play an 
important role in the early diagnosis of the disease. Utilization of the existing leprosy 
services in POD has demonstrated that the secondary impairments can be prevented, 
but government commitment is essential for the sustainability of these services. Social 
and economic rehabilitation, including the care of those who have already 
experienced dislocation and destitution, is a more complicated issue. It needs to be 
addressed not only by careful planning and strengthened training but also by strong 
government commitment at the highest level with financial support.  
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