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In a national survey in China, 27 928 cases of leprosy detected by the health authorities between 1984 and
1998 were investigated. The delay between onset of symptoms (estimated from cach case’s recall) and
confirmed diagnosis was =2 years for 55.1% of the new patients but > 10 years for 7.0%, with a median
value, overall, of 22.0 months. The median delay was longer: (1) for the multibacillary cases than the
paucibacillary; (2) among farmers than among factory workers; (3) among some nationalities than among
others (being longest among the Tu and shortest among the Wei); and (4) for some methods of
case-detection than for others. Over the study period, the mean delay decreased with time, The delay was
greatest in the arcas where leprosy was endemic and/or where access to health services was poor. The later
the cases were detected the more likely they were to show disability.

Leprosy cases are still going undetected in China, although, over the last 14 years, case-finding has
significantly improved. Age, occupation, nationality, leprosy type and detection method all appear to affect

the delay.

A natjonal programme of leprosy control was
initiated in China in the mid-1950s, by the
Ministry of Health. Tt began as a vertical
strategy, with the National Centre for STD
and Leprosy Control at the top, supervising
institutions specialising in skin-disease control
at ‘the lower, provincial and county levels. In
recent years, however, it has gradually been
integrated into a system of primary health
care. This change was facilitated, in the 1980s,
by the implementation of multi-drug therapy
(MDT), with dapsone, rifampicine and clofaz-
imine. This brought about a rapid reduction
in the incidence of the diseasc. As the control
programme became more horizontal, the
methods used for case-detection also changed,
although it is unclear how these changes have
affected the speed of detection,

If leprosy is to be effectively controlled, and
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perhaps even eradicated, those suffering from
the disease must be detected and treated as
soon as possible. Early detection of cases is
also important in reducing leprosy-attributable
disability (Schreuder, 19984; Meima et al.,
1999), Measurement of the duration of disease
prior to detection of the casc by the health
authoritics is therefore a useful and highly
relevant indicator of the quality of any lep-
rosy-control programme. Although Becx-
Bleumink (1993), Schreuder (1998z) and
Meima et al. (1999) all investigated this delay
in the detection of cases, there have been few
comprehensive studies in which the relation-
ships, if any, between the delay and epidemio-
logical, clinical and operational factors have
been investigated on a large-scale. The aim of
the present, retrospective study was to see
how the delay in case-detection had changed
in China since 1984 and how it could be
related to clinical and operational parameters.

© 2000 Liverpool School of Tropical Medicine
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SUBJECTS AND METHODS

The relevant demographic, epidemiological
and clinical data were obtained from the Na-
tional System for Leprosy Recording and Re-
porting. This is an annual, population-based
project initiated by the Ministry of Health of
China, implemented under field-programme
conditions, and supervised by the National
Centre for STD and Leprosy Control
(NCSTDLCQ). (The national database for all
the leprosy cases detected since the 1950s has
been established in the NCSTDLC.) The
records for the 27928 cases who were de-
tected between 1984 and 1998 and for whom
complete data were available were analysed.

Delay in detection was based upon patient
recall and defined as the duration of disease
before confirmed diagnosis (i.e. the time be-
tween the case being aware of the first symp-
tom and confirmed diagnosis of leprosy).
When a case could remember the year of their
first symptom but not the month, the symp-
tom was assumed to have begun at the end of
June.

For statistical analysis, the Kruskal-Wallis
test was used for overall comparisons of more
than two non-parametric variables, the Mann—
Whitney test was applied to compare two
non-parametric variables, and x* tests were
used to determine the significance of differ-
ences between categorized data and of trends.
A P-value of <<0.05 was considered to be
statistically significant. Each analysis was car-
ried out using commercial statistical software

(SPSS version 8.0 for Windows; SPSS Inc.,
Chicago, 1L).

RESULTS

Most (66.8%) of the 27 928 subjects reported
voluntarily to the health authorities, and
20512 (73.4%) were males. Only 3.7% were
children (i.c. aged <15 years), the mean
(8.0.) age at detection being 37.4 (15.1) years.
Only 31.1% of the cases—28.0% of the multi-
bacillary (MB) and 37.0% of the paucibacil-
lary (PB)—had been diagnosed within 1 year
of the onset of symptoms, and 55.1% (52.8%
of the MB and 59.4% of the PB) had experi-
enced their first symptoms =2 years before
diagnosis. Delay times exceeded 10 years for
7.0% of the cases (6.4% of the MB v. 8.0% of
the PB; y* =24.1; P<0.001), less commonly
among males (6.9%) than among females
(7.1%; y* = 0.4; P> 0.05). As the distribution
of the delays was found to be strongly (posi-
tively) skewed, median values were deter-
mined, not means. The overall median delay
was 22.0 months. The median delay was
higher among adults than in children,
significantly increasing with age in both males
and females (Tables 1 and 2), After
stratification by age, the only significant dif-
ference in the delay experienced by males and
females was found to be in those aged 25-34
years (21.0 months for males ». 24.0 months
for females); overall, there was no significant

TABLL 1
Median delays in the detection of leprosy cases, categorized by Lype of disease and sex
Male cases Female cases All cases

Delay Delay Delay
Type of disease No, (months) No. (months) Z p No.  (months)
Multibacillary (MB) 13718 23.0 4461 24.0 .11 >0.05 18179 240
Paucibacillary (PB) 6794 19.0* 2955 18.0* 1.93  >0.05 9749 19.0%
MB or PB 20 512 22.0 7416 22.0 L16 >0.05 27928 220

* Significantly shorter delays than for the MB, with Z-values of 9,75, 8.75 and 12.95 for the males, the females and all

of the cascs, respectively (P < 0.01 for each).
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TABLE 2
Median delays in the detection of leprosy cases, categorized by age and sex
Male cases Female cases All cases
Age of case at diagnosis Delay* Delay* Delay*
(years) No. (months) No. (montkhs) V4 P No.  (months)
<15 647 11.0 398 12.0 0.58 >0.05 1045 11.0
15-24 3344 17.0 1582 19.0 0.17 >0.05 4926 18.0
25-34 5541 21.0 1877 24.0 245 <005 7418 22.0
35-44 4731 24.0 1417 23.0 0.11 >005 6148 24.0
45-54 3069 26.0 1034 26.0 0.60 >0.05 4103 26.0
55-64 2066 27.0 668 26.0 028 >005 2734 26.0
=65 1114 25.0 440 24.0 0.02 >0.05 1554 25.0

* Kruskal-Wallis tests gave % values of 684.4, 209.8 and 980.5 for the males, the females and all of the cases, respectively

(£ <0.01 for cach).

TABLE 3
Median delays in the detection of leprosy cases, categorized by occupation

P-value for difference between

Cases occupations
Delay*

Occupation Code  No. (%) (months) 72 73 J4 75
Farmer J1 24614 (88.14) 23.0 <0.01 >0.05 <0.01 < 0.01
Tractory worker J2 962 (3.44) 19.0 >0.05 <0.01 < (.01
Office worker J3 634 (2.27) 22.0 <0.01 < 0.01
Student J4 607 2.17) 12.0 < 0.05
Child J5 402 (1.44) 10.0

Others Jo 709 (2.54) 22.0

* Kruskal-Wallis test gave a ¥* value of 418.0 (P < 0.01),

difference in the delays experienced by males
and females (Table 1).

The median delay of 19.0 months among
the PB cases was significantly shorter than the
24.0 months rccorded among the MB. Al-
though the delays for students and children
were significantly shorter than those for farm-
ers, factory workers or office workers, the
differences may relate to age rather than occu-
pation (Table 3). However, the delay among
farmers was statistically significantly greater
than that among f(actory workers. There were
also differences in the median delays for the
various nationalitics represented, that for the
Tu being significantly greater than those for
the others, and that for the Wei, Tai and

Zhuang being significantly shorter than the
others (Table 4).

When median delays were determined for
2-year periods spanning the study period, it
became clear that the values had decreased
significantly, from 35 months in 1984-1986 to
19 months in 1996-1998 (Table 5). The most
dramatic reduction in the dclays occurred in
1984--1989. Statistically significant differences
in the magnitudes of delay were found among
the methods employed for case-detection, for
both male and female cases (Table 6). Contact
cxamination or notification by skin clinics
generally led to carlier case-finding than, for
example, cluc surveys.

The delay in detection was greatest in the



CHEN ET AL

184

(10°0>d) §+8T JO 304 X © 3428 1531 SEM-[EASOIY

0cc (804 e6glT [N Relinty]

061 (9c°¢) 686 0IN Suenyz

041 (89°1) 89% 6N EL

s00< 00z (780 67T 8N g
100> 100> S00< 07z (66'69) 9561  IN U]
100> 100> S00<  SO0< 0z (19 £0L1 9N 19.4
00<  S00<  S00> 100> 0's1 (00D 08z SN M
100> 100> S00< S0o< S00< 0zt (66+) S6E1 TN OB
00> 100> 100> 100> 100> 100> 01e (SLT) 68 EN nf,
100> 100> S00<  §00< S00< 100> S00< otz (01D 98¢ IN ng
100> 100>  S00<  S00<  S00< 100> S00< 100> S00< 0z @y o1l IN Suez
0IN 6N SN IN N SN PN EN N (symow)  sasva fo (9p)  apon  Kyvuonvy

<013 pUY 0N

suovdnize uasaaq axuaiaffip 4o0f anjra-g

Qyvuorivu (g paziodarws ‘sasps As0.4a1 Jo u0112313p 2y1 wi skvjap uvpapy

¥ IIdV.L



LATE DETECTION OF LEPROSY 185

TABLE 5
Median delays in the detection of leprosy cases, categorized by sex and date of dingnosis
Male cases Female cases All cases

Delay* Delay* Delay*
Date of diagnosis No. (months) No. (months) Z P No.  (months)
1984-1986 2297 36.0 714 33.0 1.93 >0.05 3011 35.0
1987-1989 5454 23.0 1897 24.0 1.82 >0.05 7351 24.0
1990-1992 5748 21.0 2072 20.0 1.27 >0.05 7820 21.0
1993-1995 3768 19.0 1423 20.0 1.65 >0.05 5191 19.0
1996-1998 3245 19.0 1310 18.0 2.06 <005 4555 19.0

* Kruskal-Wallis tests gave y* values of 502.8, 140.2 and 628.2 for the males, the females and all of the cases, respectively

(P <0.01 for cach).

TABLE 6
Median delays in the detection of leprosy cases, calegorized by mode of delection
Male cases Female cases All cases

Delay* Delay* Delay*
Mode of detection No. (months) No. (months) Z P No.  (months)
Self-reporting 6506 23.0 2014 24.0 0.68 >0.05 8520 23.0
Notification 7420 18.0 2710 18.0 0.44 >005 10130 18.0
Contact examination 1401 15.0 750 14.0 071 >005 2151 15.0
Clue survey 4536 30.0 1653 29.0 1.0s >0.05 6189 30.0
Screening 547 24.0 239 26.0 L11  >0.05 786 25.0
Other 102 18.5 50 25.0 1.82 >0.05 152 235

* Kruskal-Wallis tests gave x* values of 787.3, 309,5 and 1091.4 for the males, the females and all of the cascs, respectively

(P <0.01 for cach).

areas where leprosy was endemic and/or ac-
cess to health services was poor (Table 7).
When diagnosed, more than 26% of the cases
had disabilities which would be graded II
on the World Health Organization’s scale
(WIHO, 1988). The proportion of cases with
such disability significantly increased with in-
creasing delay in detection (Table 8).

DISCUSSION

Delay in the detection or registration of cases
is a common feature of programmes for the
control of various chronic diseascs, including
leprosy. This delay is difficult to measure

accurately, since researchers must usually rely
on the memory of the case as to when the
discase became symptomatic (Li et al., 1995;
Bekri et al., 1998; Schreuder, 19984). As with
leprosy, the first symptoms may have occurred
many months or even years before the case is
asked about them and their discase is diag-
nosed. However, provided the relevant data
are collected in a consistent manner through-
out the study period (as in the present study),
useful comparisons and analyses can still be
made.

The introduction of MDT into China in
the mid-1980s, and its subsequent, good
implementation nationwide, led to a largely
effective leprosy-control programme. As the
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TABLE 7
Median delays in detection of leprosy cases, categorized by leprosy endemicity and ease of access to health services

Endemic area?

Access o health services

Yes No Z P Good Poor Z P
No. of cases 14 857 13071 5965 21 963 -
Delay (months) 23.0 21.0 9.47 <0.01 15.0 24.0 27.66 <0.01
TABLE 8

Relationship betmeen delay in detection of leprosy and level of leprosy-attributable disability at diagnosis

Nbo. of cases with:

Delay 9% of cases

(years)  No disability Grade-I disability Grade-11 disability ~ No. of cases disabled*  Odds ratio
=1.0 5494 1048 938 7480 12.5 1.00
1.0-2.9 6940 1962 2398 11300 21.2 1.99
3.0-4.9 1881 746 1447 4074 35.5 3.84
=5.0 1770 795 2509 5074 49.4 6.82
Any 16 085 4551 7292 27928 26.1 -

* A % valuc of 2433.2 indicated that therc was a significant, lincar trend (P <0.001).

incidence of the disease falls, the early detec-
tion of the remaining cases becomes increas-
ingly important. In the present study, the
median delay between the patients’ observa-
tion of the first signs of the disease and the
time of detection (confirmed diagnosis) of lep-
rosy was a disappointing 22.0 months (24.0
and 19.0 months for MB and PB patients,
respectively). Although this period is shorter
than those reported by Becx-Bleumink (1993)
and Schreuder (1998g), it means that many
cases remain undetected in Chinese communi-
ties.

There were no significant differences in the
delays experienced by male and female cases,
except among those aged 25-34 years, where
males were detected significantly earlier than
females. As men aged 25-34 years who live in
rural arcas spend much longer working out-
doors than their female counterparts, perhaps
they are more accessible to the medical ser-
vices, A difference in accessibility may also
explain why leprosy is detected ecarlier in
farmers than in factory workers. The carlicr
detection of the disease in children and stu-
dents than in other occupations is probably a

result of the diffcrences in the ages of the
occupational groups; the older the case is the
longer the possible delay (Li et al, 1995;
Meima et al., 1997). Thus, the median delay
apparently increased with age.

PB cascs were diagnosed significantly carlier
than MB patients. Becx-Bleumink (1993)
made the same observation in Ethiopia but
Schreuder (19984) found that, in Thailand,
MB cases were diagnosed carlier than the PB
cases, although the difference was not
significant.

The reduction in the median delay with
time—especially in 1984—1989, when use of
MDT began in China—is encouraging and
indicative of the value of MIDT. Even in
1996-1998, however, 38.5% and 12.2% of the
new cascs diagnosed had been symptomatic
for >2 and > 5 years, respectively, although
these values are similar to those reported in
some other regions (Mcima ¢t al., 1997).

The carly detection of leprosy in China
does not depend upon active case-detection:
two-thirds of the cases investigated in the
present study had reported voluntarily to the
health authorities. It is clear, however, that
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some methods of case-detection, particularly
contact examination, are better at detecting
carly cases than others (Table 6). Notification
of cases through skin clinics is also a good
method of case-finding, which not only de-
tects cases relatively soon after they have be-
come symptomatic (Table 6) but also before
most have developed grade-II disability.
[Cases detected by all other methods, except
contact examination, are more likely to show
this level of disability at diagnosis (unpubl.
obs.).] In addition, notification by skin clinics
might also be the most cost-effective way of
detecting cases in China in the future, as
leprosy stops being a major public-health
problem and it becomes harder to justify sys-
tems dedicated to its detection.

Curiously, cases in non-endemic areas were
detected carlier than those in endemic areas
(P <0.001). This result probably reflects dif-
ferences in socio—economic development: in
general, the endemic areas are less developed
and poorer than the non-endemic, with poorer
and less accessible systems of healthcare. As
might be expected, the less accessible the
hcalth service, the greater the delay in detec-
tiomn.

The predominance of the Han in China and
among the present cases limits the significance
of the analysis of the delays experienced by
each nationality. However, the relatively long
delays among the Tu nationality and the short
delays among, in particular, the Wei were
statistically significant. The reasons for these
differences are not clear, but probably relate to
ethnic differences in socio-economic and cul-
tural status, accessibility to health care and
other characteristics which differ with
nationality, such as the level of exposure of
the body.

The proportion of cases with grade-II dis-
ability has been considered a rough indicator
of the quality of case-detection activitics. The
positive association between the presence of
such disability and delay in detection (diag-

nosis) found in the present study has been
observed in many studies from various regions
(Noordeen and Srinivasan, 1966; Ponnighaus
et al., 1990; Schreuder, 19985; Meima ez al,
1999). In China, as in northern Thailand
(Smith and Richardus, 1993), the mean age at
detection has increased but the duration of
disease pre-diagnosis has decreased over the
years. These two trends have opposite effects
on the frequency of disability: the older a case
is when diagnosed the more likely he or she is
to have grade-II disability, but the sooner the
discase is diagnosed the less likely the case is
to bc showing this level of disability. How-
ever, in terms of disability, the duration of
disease is more important than the age of the
case (Noordeen and Srinivasan, 1966).

Although the proportion of the present
cases having disability of grades IT or III
(26.1%) is comparable with that observed in
some studics (Wittenhorst er al., 1998; Meima
et al, 1999), it is stll much higher than
recorded in many others (Schreuder, 19985;
Croft et al., 1999), indicating that the Chinese
cases were not detected as early as would be
desirable.

In conclusion, the present study has pro-
vided a preliminary view of the delays in
case-detection in China and of the factors
affecting the delays. A better understanding of
these issues will be of eminent importance in
developing strategies for control of the re-
maining leprosy in China.
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