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For comparison of the level of endemicity
in various endemic areas of filariasis and also
for the evaluation of the effectiveness of
mass treatment before and after its applica-
tion, various methods for the analysis of the
data collected on the microfilaria surveys in
a population have been taken into consider-
ation from several view points, such as the
microfilaria positive rates as well as inciden-
ce and prevalence rate, the negative con-
version rates, the arithmetic mean of mi-
crofiaria counts per wunit volume of blood
samples, etc. It has been well known that
after inauguration of a control programme,
usually the parallel reductions are observed
in microfilaria rates and densities. The sur-
vey of the microfilaraemia is certainly the
most important and indispensable from the
practical point of view in the control mea-
sure, however the microfilaria positive rates
in a population represent obviously under-
estimates of the true due to the insensitivity
of the test and the most possible various
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S$92-544-72-G189 and DA-RDRF-592-544-74-G207 and
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errors in the positive diagnosis.

On the other hand, on the
mode of frequency distribution of microfila-
ria positive cases according to the microfila-

the analysis

ria count per unit volume of blood samples
has been found wuseful in evaluating the
control programme (Sasa, 1966).

Based on our past four-year experiences of
the diethylcarbamazine mass treatment appli-
ed on the malayan filariasis in a village of
Cheju Island, an attempt was made in the
present paper by the authors for the mathe-
matical analysis on the dynamic change of
the quantitative level of endemicity of the
disease for the evaluation of the effectiveness
of mass treatment in the above area.

MATERIALS AND METHODS

Geographical position of study area: The
selection of areas to be surveyed was made
on the basis of the previous informations
already obtained, such as the existence of
the active transmission of the disease, the
necessity of the application of the control
measure and the amenability of the people
in that area.

A small representative rural village; Wimi-
1-Ri, Nam Won Myon, South Cheju Goon
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{county), Cheju Do, previcusly known high-
ly endemic area of malavan filariasis was
selected as a project area for the present
pilot study, in which the mass treatment has
never been performed before. Administrati-
vely the island is divided into a city and
two Goons (South and North Goon) in which
14 Myons are included. The project area,
Wimi-1-Ri is located in Namwon Myon, east
of Seogyi Eup, South Cheju Goon. The cen-
sus of 1668 placed the ropulaticn of this
village at 1,864 among about 363, CCO of who-
Island. Wimi-1-Ri is
Dongs

le population in the
consisted of :three (hamlet unit);
Daewha, Seoseong and Myongyocon, these
hamlets are grouped again with a certain
number of Ban (family group unit).

In order to detect the
microfilaria positive cases to be subjected to
a night blood

survey was carried out in the entire popula-

Blood collection:
a selective mass treatment,
tion in the project area. The blood collecti-

ons in the pretreatment survey as in the po-
sttreatment follow-up studies were forced to

Case Distribution in Wimi-1-Ri (1970).

make a house to house visit by the collection
team because of the increased reluctance of
the people. The measured blood samples for
the microfilarial counts were collected with
a measuring pipette frcm a droplet on the
ear loke in the evening after atcut 9 p.m.
until midnight. The size in 2Cmm?® was encugh
to make two to three stripe-smears cn a sli-
de. After the dehaemoglobinizaticn in water
and fixaticn in methyl alcohol, Giemsa’s
stain was applied for the staining of the
specimens. The detection and ccunt of mi-
crofilaria in the full film were made under
low-pewer magnification with a ccmbiration

of objectives 10X and 5x.

Schedule of mass-chemotherapy: 7Tle use
of €mg dietbylcarkamazine citrate rter kg.
of tody weight cnce daily (or divided into
three cdcses a day) at menthly intervals for
12 doses, tctaling 7img per kg. in a ccurse
has also well Leen kncwn as ccnventicral
chemotherapeutic course of the mass treat-
ment of tke dicease. Fased cn tke atove infor-

maticn, the mass treatment pregremire was



Table 1. Results of the first vear blood survey (1970).

’ i

Age | 19 | 10—19 l 20—29 j 30—39 | 40—49 | 5059 | 60— Total
Sex iM!FMF%k&;FlMEFEMjF_M‘ M| F | M| F
No. of 153 w0 158 136 63 72 6] 74 47 63 15 31! 13 33 505
exam. 03 | 34 o 135 | 1% | 105 | 46 | 46 | 110
Noof | 19 16 35 42 1 1 u w5 5 4 6 U ow
positive. © g5 | g I 3 | o | 3 10 | 10 H 228
0 124 114 228 237381 10.410.7 16.2 2.2 31.733.316.1 3.7 18.2] 2.0 195
positive | 919 } 23.3 | 281 | 18 . 295 i 27 | a1 ot
Total 1.610] 1,185 1,658 3,852 503 1,377 606 1.847 1,310 1 o1 429 373 663) 2.037) 6. 7311 949
mi. count | rgg 5500 1,880 \ 2,453 | 2,588 802 | 2,700 18,728
Av. mif. count . 847 741 46.1 87, 153.9| 119.1 63.985.574.6 165.8] 339. 5‘] 61.0 102.2
positive 79.2 68.9 [ 95 122 | 85 sz | 20 | 821

carried out on the above-mentioned project e of st e ot exa

Lozt Noofexars

area. Treatment with “Supatonin” (Diethyl- o ] - |“m"‘“e”"e’
& [T Male

carbamazine Citrate; Tanabe Pharmaceutical ZZA Female

38/i35:28.1%)

104

Co. Ltd., Osaka) was carried out to all of g E N
positives with a dosage of 6mg/kg body we- 7 E m § § § .
ight once daily for 6 doses and with a re~ § 2 § = g g
peat of this course one or two months later. 30 - 2 = 3
This schedule of mass treatment was repeated S g ? é
year on the microfilaria positive populations 0 g % X ;
detected for four years from 1970 to 1973. N g 2 b
Yearly follow-up and evaluation of the ) .

results obtained: All survey data collected
through the yearly follow-up for 4 years
from 1970 to 1973 were analysed from the -5 10-19 2026 50-35 0-45 5055 50 " Toral
several stand points; such as the yearly tran- hae

sition of microfilaria positive rates, incide- Fig. 2. Histogramb showing Perce(ritage of mf.
. . ositives by age and sex (1570).

nce and prevalence rates and the microfila- P v ag

ria densities in the population after the yearly

application of mass chemotherapy. In order

and this was also taken into consideration
from the standpoint in evaluating the effec-

to know the tendency of the intensity of tiveness of the control progamme.

infection in the project area from the epi-

demiological point of view, the mathematical RESULTS
approach of the analysis on the frequency 1) The pretreatment blood survey:
distribution of microfilaria positive cases a- The preliminary status survey was carried

ccording to the microfilaria density was made out prior to set up the control measure in



Table 2. Analysis based on the results of the successive two-year surveys.

Population at 1970: 1,781, 1971: 1,835, 1972: 1,869, 1973: 1,878

Year of survey
- 1st year 2nd year 3rd year 4th year
Pop. categories
1st survey 2nd survey 1970 1970—1971 1971—1972 1972—1973
Positive Positive 27 7 5
Positive Negative 228 118 64 26
Positive Absentee 83 20 16
Negative Positive 12 9 15
Negative Negative 876 500 619 802
Negative Absentee 364 293 310
Absentee Positive 53 32 13
Absentee Negative 677 292 471 357
Absentee Absentee 386 354 334

* Mf. positive rate to
No. of exam.

20.65% (228/1,104)

9.18% (92/1,002)

3.99%(48/1,202) 2.70%(33/1,218)

** Incidence rate — 2.3

%(12/ 512)

1.43%( 9/ 628) 1. 84% (15/817)

*** Prevalence rate —

15.36% (53/ 345) 6.36%(32/ 503)

3.51%(13/370}

**¥% Negative conversion rate —

81.38%(118/ 145)

90.1%(64/ 71) 83.8% (26, 31)

*: Mf. positive rates--sreeeesees
. Incidence Tater-e-eereeseenrerss

k. Prevalence rate sesreeceerencan

*#%%: Neative conversion rate----- Negative proportion converted from known positives,

survey

the project area at 1970. The total number
of persons examined at the first year among
the whole population, 1,781 were 1,104. The
ratio to total population was 62.0 per cent.
The number of positive microfilaria cases
results of the

were 223. According to the

first year blood survey, the population in
Wimi-1-Ri was divided into threz categories:
the microfilaria positives, the microfilaria
negatives and the absentees (drop-outs). The
microfilaria positive rates to the number
And the pro-

portions of the known negatives and absen-

examined was 2).7 par cent.

tees in the population were 49.2 and 38.0
ner cent respactively. The total number of

microfilariae of 228 positives was calculated

Positive proportion to No. of examined and to whole population at the year of survey
Positive proportion converted from known negatives at the successive two-year survey
Positive proportion converted from kadwa ahs2atzss at the suzcassive two-yzay sarva

treated by DEC at the year of

as 18,728 with average 82.1 per 20mm® per
positive. The rates in males and females
were 22.0 and 19.5 per cent respectively.
And the age prevalence data was also tabu-
lated and was shown in histogram by age
and sex. However, these will be analysed
from some other mathematical point of view
separately later in other paper. (Fig. 1, 2,
and Table 1)

2) The annual changes in rates of micro-
filaria positives, incidence and preva-
lence, and negative conversion:

Based on the successive two-year survey,

there are nine combinations of the three
categories of the population, classified by

the results of blood survey, such as microfi-



Table 3. Results of the successive three-year survey (1972).

374 year positive

374 year negative

3rd year absentee

Surver at . Survey at . Suyvey at .
No. of Ratio to No. of Ratio to No. of Ratio to

1;& 2;;1 3;% observed pop. 1;‘; 2;;1 3;? observed  pop. I;tr 21}1,;1 3;? observed  pop.
+ + + 3 0.16 + + - 19 1.02 + + A 4 0.21
+ — -+ 4 0.21 + - - 92 4.92 + — A 32 1.71
+ A + 7 0.38 + A - 23 1.23 + A A 35 1.87
— 4+ + 0 0 - + - 11 0.59 -~ 4+ A 3 0.16
- - + 1 0.05 - - - 378 20. 22 — — A 137 7.33
- A + 2 0.11 — A — 169 9.04 - A A 157 8.40
A + + 4 0.21 A + — 34 1.82 A + A 13 0.70
A — + 4 0.21 A — - 149 7.97 A — A 124 6.63
A A + 23 1.23 A A — 279 14.93 A A A 162 8.67
Total 48 2.57 1,154 61. 74 667 35.69
Population of surveyed area 1,869
* 4. Mf, positive, —: Mf. negative, A: absenfee in the survey
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Fig. 8. Fluctuation showing the positive rates of
mf, infection by age.

laria positive, negative and absentee.

The microfilaria positive rate describes the
proportion of positives to the number of ex-
amined and to a population in the area at
the given period. As shown in Table 2, the
microfilaria positive rates to the examined
at the successive four-year surveys from 1970

to 1973 were remarkably decreased, reaching
2.70 per cent from 20.65 per cent at the first
year of survey(Fig. 3).

For avoiding overlapping concepts, authors
defined the term of incidence rate as propor—
tion of positives converted from known ne-
gatives at the successive two-year surveys.
And they also defined the term of prevalence
rate as proportion of positives detected from
known absentees not treated by diethylcar-
bamazine at the successive two-year sur-
veys.

In the above sense of incidence and preva-
lence rates, the results were analysed and
shown in Table 2. The annual decreased of
the incidence as well as prevalence rates
were distinctly indicated from 2.34 per cent
to 1.84 per cent in case of the incidence rate
and from i5.36 per cent to 3.5i per cent in
casz of the prevalence rate.

Negative conversion rate means the propor-
tion of negatives converted from known

positives to the total number of treated at



Table 4. Summarized data throughout the four-year blood surveys (1970-1973).
Total No.
Popula- No. of mf. No. of No. of s Average(20mm®)
Year tion No. of exam. positives(%) negatives absentee of lglrlg:fl microfilariae
1570 1,781 1,104(62.0)** 228(20.7)* §76(49. 2)** 677(38.0)** 18,728 82.1
1671 1,835 1,002(54. 6) 92( 9.2) 910(49. 6) 833(45.4) 2,531 27.5
1672 1, 869 1,202(€4. 3) 48( 4.0) 1,154(61.7) 667(35.7) 2,012 41.9
1973 1,878 1,218(€4.9) 33(2.7) 1,185(63.1) 660(35.1) 1,217 36.9
Positive throughout the four-year survevs: 0 ( Q)**

Negative throughout the four-year survevs: 303 (16.1)
Absentee throughout the four-year survevs: 181 ( 9.6)

: Number in bracket means the ratio to population
E

the previous year of survey. As indicated
also in Table 2, the annual negative conver—
sion rates were 81.38 per cent at 1971, 90.14
per cent at 1972, 83.87 per cent at 1973.

Some persistent microfilaremia cases at the
two-yvear survey were also seen at every
vear of survey with decreasing number.
There were also some cases of recurrent mi-
crofilaremia seen every year at the successive
two-vear observation.

3) Analysis on the successive three-year
survey and on the summarized four
year data:

Twenty-seven combinations of microfilaria

positives, in the

were analysed

negatives and absentees
successive three year surveys
at the vear of survey, 1972. As indicated in
Table 3, the positives, negatives and absen-
tees throughout three-year surveys were 3
(0.16%), 378 (20.22%) and 162 (8.67%) re~
spectively. Four cases (0.21%) of apparent
recurrent microfilaremia were revealed from
the above results.

All data collected during the period of the
four-year observations were summarized in
Table 4. According to the summarized re-
sults, it turned out that the total number of
the above mentioned three categories (ratio
to the population) throughout the four year

: Number in bracket means the positive rate to the No. of examined

surveys were 0(0%) in positives, 303(16.1%)
in negatives and 181 (9.6%) in absentees.
The annual decrease of the microfilaria po-
sitive rates was distinct, while the microfi-
laria negative rates were increased. Number
of absentees was almost same throughout
four vears except the increased figure at
1971, just a vear after the drug administra-
tion. This was caused by temporary reluctan-
ce to take drugs because of their adverse

reactions.

4) Quantitative analysis on the microfila-

ria counts:

In addition to the yearly changes of mic-
rofilaria positive rates, incidence and preva-
lence rates, it is essential to collect the quan-
titative results of microfilaria surveys based
on examination ¢f measured blood samples.
In other word, the density of microfilaremia
in a population has also been used as an
indicater of the intensity of infection in a
community. Apparently it is true that the
results shown in Fig. 4 and 5 indicated the
distinct decrease in terms of average and
total microfilaria counts by age and sex. As
shown in Table 4, the average microfilaria
densities of the positives detected during the
four blood surveys, whatever they were

from negatives or absentees at the previous
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year, have been decreased from 82.1 (Mf.
range; 1 min.-1,588 max.) at the first year
to 39.6 per 20mm? of blood at the last year.

However, from these results it must be
careful immediately to draw any conclusion,
even when the statistical significance is no-
ted. Because of their skewed distribution,

the simple average microfilaria counts are
hardly utilized for the comparison of the
level of intensity of infection without special
consideration.
A mathematical approach to solve this
problem was attempted by Sasa, Hayashi et
(1959) and Sasa and Mitsui (1964).
their studies, it has been indicated that
apparently there is a simple rule governing the
frequency distribution of microfilaria counts

From

in a population. And finally it was conclu-
ded that the regression line of the probit
values of cumulative percentages of the po-
sitives was almost linear against logarithms.
of microfilaria densities, in other words, the
frequency distribution of microfilaria positive
cases in a population is roughly logarithmic
normal. And the following equation was
found to fit fairly well the data accumulated
from the project area of Wimi-1-Ri, Cheju
Island.
The equation is;
Y=a+b log X, where

“Y” is the probit of cumulative percentage
of microfilaria positive cases at the level “X™
microfilaria density, “X” is the number of
microfilariae per unit volume of blood sam-
ples, “a” and “b” are the constants. “a” is
a constant for each population, it is the
probit of percentage of people with 1 (or
zero in logarithm) microfilaria in the blood
sample, and “b” is the regression coefficient
that determines the angle of the line plotted
against the horizontal axis. The frequency
distribution by the microfilarial counts was
calculated as well as their cumulative percen-
tages to the total number of positive cases,
as shown in Table 5.

The probit transformation of cumulative
percentage distribution was made from Bliss

table. \Lhe regression line for the first year



Table 5. Frequency distribution and cumulative percentages of microfilaria positive cases (1970-1973).

Year of survey 1970 1971 1972 1973
No. of examined. 1,104 1, 002 1,202 1,218
% to population. 62.0 54. 6 64.3 64.9
No. of positive. 228 92 48 33
% positive. 20.7 9.2 4.0 2.7
constant“a” 3.30 3.82 3.83 3.88
constant“b” 1.34 1.39 1.41 1.41
M{. Do 18.57 7.06 4.00 3.80
Mf. count per 20 cu.mm freq. cum. % freq. cum. % freq. cum. % freq. cum. %
1 13 5.70 17 18.48 12 25. 00 5 15. 15
2 17 13.16 7 26. 09 4 33.33 4 27.27
3 13 18. 86 4 30. 44 2 37.50 2 33.33
4 9 22. 81 6 36. 96 6 50. 00 3 42. 42
5 3 24.13 4 41.31 1 52. 08 2 48. 48
6 7 27.20 3 44. 57 1 54.17
7 8 30.71 6 51.09 2 53.33
8 4 32.46 2 53. 26 0 1 51.51
9 3 33.78 3 56. 52 1 60. 42 1 54.54
10 8 37.29 2 58. 69 2 64. 58
11—20 24 47. 82 6 65. 21 2 68.75 4 66. 66
2130 19 56.15 9 74.99 1 70. 83 4 78.78
31—40 11 60. 97 7 82.60 3 77.08
41—50 13 66. 67 3 85. 86 2 81.25 1 81.81
51—60 10 71.06 3 89.12 3 87.50 1 84. 84
61—70 5 73.25 2 91.29 2 91.66
71—80 4  75.00 0 91.29
81—90 5 77.19 2 93. 46 1 93.75
91—100 3 78.51 0 93. 46
101—200 23 88. 60 4 97.81 2 97.92 3 93.93
201—300 12 93. 86 1 98. 90 2 100. 00
301400 3 95.18 1 100. 00
401—500 3 96. 50
501—600 3 97. 82
601—700 1 98. 26
701—800 2 99.14
801—900 0 99.14
901—1, 000 1 99.58 1 100.00
1,001— 1 100.00

Total 228 92 48 33
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of 1970 was drawn by plotting the probit
value against each microfilaria counts on

semilogarithmic section paper as drawn in
Fig. 6. The equation was represented as it
follows year by year after treatment:
Y=3.30+1.34 logX (1970),
Y =3.82+1.39 logX (1971),
Y=3.83+1.41 logX (1972),

and Y=3.88+1.41 logX (1973).

Fifty percent level of microfilaria density in
this population (Mf.Ds) was obtained by
solving the equation; log X =(5—a)/b. The
values of Mf{.Ds were 18.57 (1970), 7.06
(1971), 4.00 (1972), and 3.80(1973).

Based on the results collected year by year
for successive four years after annual appli-
cation of the mass treatment to the positives,
the annual comparison of frequency distribu-
tion of microfilaria density was made by the
value of “a”, “b” and Mf.Dyy, obtained by
drawing the four regression lines of 1970,
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Fig. 7. Regression lines showing cumulative percentages of mf. positive cases
by mf. density for four years project area, Wimi-1-Ri, Che ju Do.
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1971, 1972 and 1973, as shown in Fig. 7 and
Fig. 8.

From these values, it has been pointed out
that the annual upward transition of the
positions and angles of regression lines were
clearly indicated, in other words, the effec~
tiveness of the chemotherpeutic control mea-
sure was revealed by increasing values of
“a” and “b” from 3.30 to 3.88 and from 1.34
to 1.41 respectively, and also by indicating
the lowering endemicity year by year with
decreasing values of Mf.Ds; from 18.57 to
3.80 since 1970.

DISCUSSION

In this paper, quantitative measure was
attempted for the assessment of the results
of diethylcarbamazine mass treatment of ma-
layan filariasis obtained from the project
area of Wimi-1-Ri, Cheju Do since 1970.
Kessel et al. (1957) suggested that the
average microfilaria counts per positive per-
son or per population may be used as indi-
cator of the effectiveness evaluation of ma-

ss treatment in Tahiti. After application of

diethylcarbamazine, it was obviously osber-
ved that the parallel reduction of the mi-
crofilaria positive rates and the microfilaria
density occurred in the same population as
compared with the levels before treatment.
However, the extremely skewed distribution
of microfilaria counts in a population may
lead the average counts into wide range of
variation. Therefore, it is often meaningless.
to make any immediate conclusion just from
a simple comparison of averages,
out by Jachowsky (1964).

So far the present diagnostic methods for
the detection of microfilaria cases are never

as pointed

able to rule out completely the false negati-
ve, the microfilaria positive rates are apt to
be undercalculated, especially in the area of

low microfilaria density, while incidence
rates show slight overestimation. Particula-
rly, in the area where the epidemiological
equilibrium was broken by administration of
drugs to microfilaria cases, the microfilaria
positive, incidence and prevalence data sho-
uld be carefully dealt as criteria of an effec-
tive control measure.

Mahoney et Kessel(1971) analysed the data
collected at the Samoan pilot filariasis con-
trol programme using incidence instead of
And they pointed out

that the so called failures clearing microfila-

prevalence statistics.

remia by diethylcarbamazine were caused
roughly three reasons; primary failure of
persistent microfilaria cases, reappearance of
microfilariae after apparent successful treat-
ment and new infection. The incidence of
new infections is a useful statistic to describe
the results of mass treatment by diethylcar-
bamazine, when the positives from persis-
tent and recurrent cases were excluded by
statistical manipulation. Incidence rate obser-
ved in the present study was estimated from

known negatives converted to positives thro-



ugh the yearly blood survey. These rates
year by year in the present study showed
decrease. On the other hand,
rates in the authors’

the prevalence
sense also have been
decreased, especially the degree of reduction
between the first year 1970 and the second
year 1971 was remarkable.

It is certainly indicated that the effects of
control measures have bzen apparent so far
in the aspects of distinct reduction of micro-
filaria positive rates, and reduction in mi-
crofilaria density of the population. Particu-
larly through the analysis of the mode of
frequency distribution of data accumulated
from the yearly observations for four years,
the effectiveness of control measure has been
evidently recognized, and represented by
annually increased values of two parameters,
“a” and “b”.

SUMMARY AND CONCLUSIONS

Control programme of malayan filariasis
by diethylcarbamazine was set up in village,
Cheju-Island, Korea. The daily dose of 6mg
per kg. of body weight for 6 days was cho-
sen as a chemotherapeutic course only for
microfilaria positives, which was repeated
with an interval of one or two months.

For the evaluation of drug control progra-
mme the yearly posttreatment blood survey
was carried out. The results collected from
1970 to 1973 were analysed from the various
points of view, such as microfilaria positive
rates, incidence as well as prevalence rates.
The change of microfilaria counts was also
utilized for the comparison of the intensity
of infection among population in the four
year blood surveys. Considering the extre-
mely skewed distribution of average micro-
filaria density, the mode of frequency distri-
bution of microfilaria density in a population
was particularly taken into account for the

evaluation of changing endemicity affected
by diethylcarbamazine treatment.

Y=a-+b log X(a, b; con-
X =microfilaria density: Y=probit
scale of cumulative frequency of positives to

The equation;
stants.

X microfilariae) was found to fit farily well
the data collected from four-year surveys
before and after treatment. From these data
obtained, four regression lines have besen
drawn by determining “a” and “b”; two pa-
rameters, which were increased year by year
since inauguration of control programme.

In the present investigation, it was verified
that the chemotherapeutic control measure
of malayan filariasis applied in a village of
Cheju-Island has been successfully carried
out and the quantitative level of endemicity
in this area has also been distinctly lowered
within the four-year control programme.
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Aoz g Se A el s Fe] ‘del A Zulubal"o] ot g AH AFE AFZ 1970 ol
437 W TR FER BEMEE (LB Rtk BEae HRE o BEAA Seetdc. 53 FRBEEY
HEEe W3 EESHE BENeE Hitetd HEAEY FHkS FR N

AR BITRIY BBY HES S 1970 97 18] 2AD(LT814) wREKM-E SFT BHE H 11044
T fPHEEE 284S FHsdrk BERdAE 5 BE lkegd “fdAZuelx” 6mg-s HH 69 A& H#E
T oE me SR F oA Wde RS RE SHEIe eB8EEE Ayl 54 88 AFESE A0 W)
H el BRI FREBESEEE FF FA— fkos B BikEy pEEel olvet S8 2 ADl {7
% & (Microfilaria positive rate), #4:%(Incidence rate=®jEE FhEpE= e BEEX), HHE
(Prevalence rate=§i4EE K& R%Es 399 BARIA {FREE (Microfilaria density=B {7 M#ER FHED
59 #ILE HFEHE 3k

olgel BE WEL Qo Feg WMAE Frsldch FREBEES BHEE A0 T e £FE BR
BT 20.7% (1970 2) ol 4] 2.7% (19739 %)=, BAER U AHKLS £4% 2.34 2 15.36% (19700 =) 4 1.84
3.51% (16731 =) & WAsdth. RS REaF FhEEEE BYT A+ dood {fhB#EfEz d9d 55
3039 ARl 16.1%9 2 ®BERE(ESTUR 2e 78, B TAEW@IRE 84) &S 1814 AR 9.6%
o TiEs-Art

Fiy FHREEY B THEgch ol F SBEHELE Sl el SRME HES fkkikel ABIT 4
Sl G £EEED d2s ARIUE RTBREY BMLE B R Sl SEKES] Apte HET 54
22 fFHBHEEY FREE AN B EEIHE Bt Y=a+b log X (a, b EH, X= FHRE, Yo
[tk REEHEY Probit ol 23] FXM KEE RFHEACE FR KL a,bglte] MNP L ¢ +
asleh Yo F£xpyE#s o4 2o

Y=3.30+1.34 log X (19704)
Y=3.82+1.39 log X (1971)
Y=3.83+1.41 log X (19724)
Y=3.884+1.41 log X (19733)

919 RES fmaehAd S3% 186 9ol A9 Diethylcarbamazine ol |3t F£RH HEKEHE: HRHLE AT
HsS BRE: RE #Eol BT BENQ SHos AHT 4 s & 5 gl



