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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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