
Bull. Org. mond. SantJ } 1967, 36, 91-100
Bull. Wld Hlth Org.

Evaluation of Wuchereria bancrofti Infection
in Culex pipiens fatigans in Rangoon, Burma*

BOTHA DE MEILLON,1 B. GRAB 2 & ANTHONY SEBASTIAN 3

In the past, several indices have been proposed to evaluate the threat of vectors to the
community. Such indices, if accurately determined, could serve to assess the effectiveness
of vector control campaigns. In this paper, a " risk of infection " index is introduced for
the case of urban filariasis transmitted by Culex pipiens fatigans in Rangoon, Burma. This
index is directly proportional to the three principal parameters that determine the extent
of transmission-namely, the biting density of the vector, the proportion parous to total
biting, and the proportion infective to total parous; all these parameters are easily deter-
minedfrom biting catches. Examples of the use of the index are given and it is noted that,
in areas where conditions are not favourable to the vector throughout the year, or where
the speed of development of the parasite in the vector may not be constant, these variables
must be taken into account in calculating the index.

The method of measuring a vector's threat to the
community has exercised the minds of epidemio-
logists and entomologists for some time. It has long
been the hope that, if this parameter could be accu-
rately determined before and during anti-mosquito
campaigns, it would serve to assess progress towards
eradication of the disease. To this end the indices
have varied from the simple sporozoite index of the
classical malariologists to the more complicated
indices of Macdonald (1957) and Garrett-Jones &
Grab (1964). In order to calculate an index, includ-
ing the one discussed here, it is necessary to have
sufficient numbers of vectors for dissection and
analysis and it is doubtful if this will be realized in a
successful campaign directed against the larval stages
of the vector. A " risk of infection " index is intro-
duced here. It is related to the " average infective
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density " of Davey & Gordon (1933), the " potential
transmission index" of Kessel (1957) and the
" intensity of transmission index " of Wharton
(1962), but deals with the rather special case of
urban filariasis transmitted by Culex pipiens fatigans.

In areas where there is one vector whose daily
mortality remains unchanged, one parasite infecting
man only, and temperature conditions that are stable
throughout the year, the simplest and probably the
most accurate indication of the risk of infection will
be given by the actual number of infective bites
received by a standard bait in a standard time
(Jachowski, unpublished). The figure so obtained
is, of course, an estimate, because there is ample
reason to believe that in Wuchereria bancrofti of the
periodic type, at least, several infective bites are
required to produce infection and this is where the
disease differs from malaria. In order to determine
the actual number of infective bites, all the mosquitos
captured have to be dissected and this may be incon-
venient or even impossible to do. We therefore
return to the idea of an index qualified by density to
give it a quantitative character and by parity,
because only parous mosquitos are old enough to be
potentially dangerous. Gravid mosquitos also belong
in this category but they are so rare in biting catches
that they may be ignored; in resting catches, how-
ever, they should be taken into consideration. The

1937 -91-



92 B. DE MEILLON, B. GRAB & A. SEBASTIAN

risk of infection calculated in this way is much more
revealing than the conventional infection rate based
on the percentage of infected vectors in the popula-
tion. When calculated regularly it should give a
measure of the variation in threat to the community
through the seasons and in different places. Such
information may have a vital bearing on the planning
of the control or eradication campaign.

In this paper we analyse data collected in Ran-
goon, Burma, over the course of a year in order to
illustrate the uses and limitations of certain indices
of assessment.

MATERIALS AND METHODS

The data presented here were all collected from
the Kemmendine Experimental Area within the city
limits of Rangoon.' This area of approximately
one square mile (2.6 kM2) was selected by officials
of the Rangoon Corporation. The population of
about 40 000 is mainly Burmese. Ten catching
stations, each consisting of an ordinary Burmese
working-class house, were selected within the area.
Each station was visited once every six weeks and
this constituted a round, of which there were con-
sequently nine in just over a year.

Three standard catches were made: resting
indoors, biting indoors and biting outdoors. Stan-
dard techniques and times were used, so that results
are strictly comparable. Catching over most of the
year began at 20 minutes after sunset and continued
for two hours. There then followed a break of one
hour, after which catching again proceeded for two
hours. The late catches therefore normally ended
just before midnight. It is realized that the catching
periods did not include the biting peak of C. p.
fatigans. For various reasons, however, we did not
examine all-night catches in a routine manner.

Caught mosquitos were transferred to the labora-
tory and the following morning they were sexed,
sorted into species, dissected and examined for
infection and parity. In infected mosquitos, the
parasitic larvae were aged and counted. Ovaries
dissected from the adults were allowed to dry on
slides and were then examined for parity. Speci-
mens awaiting dissection were kept in the freezing
section of a refrigerator until required. Because of the
rapid deterioration of specimens in the prevailing
climate, an attempt was always made-and rarely

1 For a map of the area, see the paper on page 67 of this
issue.

failed-to dissect and examine the whole night's
catch on the following day.

Longevity of the vector
In order to find out if the local seasonal changes

in climate, however small, had any noticeable effect
on the longevity of the vector and hence its ability
to transmit filariasis, we determined the daily sur-
vival from two sets of data, as follows:

(1) The rate of development of W. bancrofti in the
vector was obtained from three separate laboratory
experiments in June, August and September and
was shown to be of the following order:

time to reach Stage I after infecting feed-
2-3 days;
time to reach Stage II after infecting feed-
4-5 days;
time to reach Stage III after infecting feed-
11-12 days.

At the same time the number of larvae in each stage
was counted and the method of Laurence (1963)
was used to calculate the daily survival.

(2) The gonotrophic cycle and the proportion
parous were determined; the former was found,
from several laboratory experiments, to be about
three days. Subsequent field experiments on adults
tagged with a radioisotope confirmed this estimate.

Longevity was calculated from such data; the
results are given below.

CLIMATE

The Rangoon climate over the year of operation
is summarized in Table 1. On the whole, the tem-
perature is equable. The spectacular nature of the
south-west monsoon rains is amply illustrated in
Fig. 1. In 1963 the rains broke late in May after
months of the usual complete drought. Rain then
fell almost continuously and heavily until October,
when it began to ease off and finally stopped in
January 1964. This pattern of rainfall is normal for
Rangoon.

RESULTS

Effect of climate on density, infection and daily sur-
vival offatigans
Fig. 1 and Tables 1 and 2 show clearly that the

density of C. p. fatigans is roughly inversely pro-
portional to the rainfall and bears no relationship
to temperature, which is favourable all the year
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TABLE 1
MONTHLY AVERAGE TEMPERATURE AND RAINFALL

IN RANGOON, JUNE 1963 TO MAY 1964 a

Average temperature Rainfall
Month

OF °C in cm

1963

June

July

August

September

October

November

December

1964

January

February

March

April

May

81.1

78.8

79.9

80.0

81.9

82.1

78.0

78.2

82.5

85.1

87.0

82.5

27.2

26.0

26.7

26.7

27.8

27.9

25.6

25.7

28.0

29.4

30.6

28.0

15.0

29.3

24.8

19.3

12.4

2.9

2.8

0.0

0.0

0.0

0.06

20.0

38.0

74.5

63.0

49.1

31.5

7.4

7.2

0.0

0.0

0.0

0.15

50.8

a Data kindly supplied by the Burma Meteorological Depart-
ment.

FIG. 1. NUMBER OF C. P. FATIGANS CAUGHT
PER MAN-HOUR, NUMBER OF INFECTED MOSQUITOS

AND RAINFALL IN EACH ROUND

Number infected
Number per man-hour

--- Rainfall (in)

TABLE 2

MEAN DENSITY PER MAN-HOUR OF ALL EARLY
AND LATE CATCHES OF CULEX PIPIENS FATIGANS

FEMALES (ALL CATCHING STATIONS)

Round

2

3

4

5

6

7

8

9

Period

3.6.63-16.7.63

17.7.63-26.8.63

28.8.63-30.9.63

21.10.63-25.11.63

28.11.63-6.1.64

8.1.64-10.2.64

13.2.64-16.3.64

18.3.64-23.4.64

27.4.64-27.5.64

Mean density per man-hour

Early catch Late catch Average

14.07

4.69

12.39

12.36

22.88

26.88

21.53

25.07

20.07

16.52

3.38

11.28

17.78

29.17

34.43

39.63

47.42

37.65

15

4

12

15

26

31

31

36

29

round. We thought at first that the hot rainless spell
(February to May) might be inimical to the longevity
of the adult mosquito, but we have failed to obtain
any evidence for this. All calculations aimed at
determining the daily mortality throughout the
year show that it does not vary in any significant
manner that can be correlated with seasonal changes
(Tables 3 and 4). The figures indicate a fairly steady
daily mortality of about 20% throughout the year.
Although some of the figures differ significantly
from round to round, these differences are small and
do not indicate any trends; they are considered to be
due to uncontrolled factors operating during each
round. Quite simply, the monsoon downpour washes
out the drains in which C. p. fatigans breeds and
reduces the abundance of adults accordingly. This
is plainly indicated in Fig. 1.

Infection based on percentage infected of the total
dissected
This is a common way of expressing vector infec-

tion. A glance at Fig. 2, compiled from data in
Table 5, shows that there is no change or trend
through the year that can be correlated with any
climatic phenomena. The variations noted are
simply due to sampling and other errors and would
no doubt disappear if larger numbers were taken.
The striking difference between this presentation
and the one based on the number infected (Fig. 1)
is revealing. Whereas the latter reveals much about
the relationship between the vector and the climate
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TABLE 3

DAILY SURVIVAL OF C. P. FATIGANS FEMALES BASED ON PREVALENCE IN THEM OF THE THREE STAGES
OF LARVAL W. BANCROFTI

Mosquitos containing larvae b

Stage I Stage II Stage III Mean No. of
Round a survival mosquitos

No. Survival No. Survival No. Survival infected
infected 2 days 3 days nfected 4 days 5 days infected 11 days 12 days

1 44 0.73 0.81 26 0.75 0.79 14 0.85 0.86 0.80 84

2 24 0.81 0.87 11 0.74 0.78 2 0.77 0.79 0.79 37

3 30 0.77 0.84 19 0.78 0.82 2 0.74 0.76 0.79 51

4 46 0.70 0.78 44 0.82 0.85 7 0.79 0.80 0.79 97

5 65 0.66 0.76 71 0.83 0.86 13 0.80 0.82 0.79 149

6 68 0.73 0.81 50 0.79 0.83 10 0.79 0.80 0.79 128

7 94 0.75 0.82 70 0.80 0.84 8 0.76 0.77 0.79 172

8 139 0.83 0.88 51 0.71 0.77 14 0.78 0.80 0.79 204

9 85 0.81 0.87 34 0.72 0.77 9 0.79 0.80 0.79 128

a The dates corresponding to each round are given in Table 2.
b Under " Survival " is indicated the number of days taken to reach this stage after the infecting feed.

and the potential hazards of infection to man, the
former is most uninformative and even misleading
and merely indicates that the rate of infection
remains virtually unchanged throughout the year.

TABLE 4

DAILY SURVIVAL OF C. P. FATIGANS FEMALES
BASED ON PROPORTION PAROUS

AND ON A GONOTROPHIC CYCLE OF THREE DAYS

a No. of No. of fProportion DailyRound a mosquitos mosquitos parous survival
dissected parous

1 1115 719 0.64 0.86

2 224 122 0.54 0.81

3 824 390 0.47 0.78

4 1 342 728 0.54 0.81

5 2 015 972 0.48 0.78

6 2570 1 113 0.43 0.75

7 2 501 1 389 0.56 0.82

8 3 282 1 479 0.45 0.77

9 2 622 1 074 0.41 0.74

Total 16 495 7 986 0.48 0.78

a The dates corresponding to each round are given in
Table 2.

Infection based on percentage infected of the number
parous and gravid

This index is based on the number of mosquitos
that are old enough to be infected. Table 5 and
Fig. 2 show plainly that here again there is no
rhythm or trend that could be correlated with any
environmental changes. All this plot has done is to
confirm that the proportion parous remains prac-
tically constant throughout the year (Table 4). The
irregularities revealed in Table 4 are unrelated to
any environmental factors and are probably due to
sampling errors.

Infection based on total number of mosquitos infected

In Fig. 1 and Table 5 are listed the numbers of
infected mosquitos collected each month in the
standard catches. Fig. 1 is particularly instructive,
since it shows plainly-and as expected-that the
number of infected mosquitos is correlated with
the mosquito density and that, contrary to what
might be concluded from the stable rate of infection
(Fig. 2), the threat to man is by no means constant
throughout the year.

The " risk of infection " index

The threat of transmission of disease to man
could be measured by the average number of

94
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FIG. 2
PERCENTAGE INFECTED OF TOTAL NUMBER OF MOSQUITOS DISSECTED AND OF NUMBER PAROUS AND GRAVID

Percentage of Percentage
3 total parous of total

and gravid dissected

TABLE 5
NUMBER AND PERCENTAGE OF C. P. FATIGANS INFECTED OR INFECTIVE FOUND IN EACH ROUND

No. % infected % infective
Round a of mosquitos No. parous No. infected Non infective

dissected
and gravid of no. of no. parous . of no. of no. parous

dissected and gravid dissected and gravid

1 1 510 1 082 84 5.56 7.76 14 0.93 1.29

2 414 252 37 8.94 14.68 2 0.48 0.79

3 1 110 600 51 4.59 8.50 2 0.18 0.33

4 1 807 1 059 97 5.37 9.16 7 0.39 0.66

5 2 763 1 570 149 5.39 9.49 13 0.47 0.83

6 3 340 1 536 128 3.83 8.33 10 0.30 0.65

7 3 198 2 060 172 5.38 8.35 8 0.25 0.39

8 4 349 1 984 204 4.69 10.28 14 0.32 0.71

9 33430 1 494 128 3.73 8.57 9 0.26 0.60

Total 21 921 11 637 1 050 4.79 [ 9.02 J 79 [ 0.36 0.68

a The dates corresponding to each round are given in Table 2.
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TABLE 6. "RISK OF INFECTION" INDEX FOR EARLY AND LATE BITING CATCHES OF C. P. FATIGANS DURING
MONSOON AND POST-MONSOON SEASONS

No. F Risk of
Type of catch Season Time a Density PType ofcatch Season

per man-hour of mosquitos Prporton Proporetion infection"dissected paos ifcie index

Biting inside Monsoon Early 2.5 161 0.571 0.0110 0.016
Late 14.6 583 0.643 0.0080 0.075

Post-monsoon Early 7.8 783 0.517 0.0074 0.030
Late 37.4 1 873 0.487 0.0066 0.120

Biting outside Monsoon Early 4.5 294 0.640 0.0106 0.031
Late 15.1 1 207 0.624 0.0093 0.088

Post-monsoon Early 15.0 1 495 0.508 0.0079 0.060
Late 45.1 4108 0.531 0.0064 0.153

a Early: 2 hours starting from about sunset; Late: 2 hours ending at about midnight.

infective bites 1 received by one man in one hour.
Such a " risk of infection " index will vary in the
course of the day and from season to season. How-
ever, to combine the estimates on a daily, monthly
or annual basis would not present particular diffi-
culties. It is possible to calculate the inoculation
rate from the data presen'ed here if adult biting
density per man-hour is converted to the density per
day. Some idea of this parameter can be obtained
from the 24-hour biting cycle.2 It is felt, however,
that data on many more 24-hour cycles spread over
all seasons are required to give a calculation of the
inoculation rate a solid basis. Reliable data on
24-hour bitina catches are not easy to obtain and
it is impossible to institute these catches on a routine
basis in the usual field project, because of staff
shortages and other problems.
Our aim here is to suggest a simpler index, for

use in comparing trends before, during, and after
control campaigns, that would present no untoward
difficulties when used in field projects.
The " risk of infection " index could be considered

as the resultant of the three principal parameters
that determine the amount of transmission-namely,
the biting density of the vector (number of bites
per man-hour), the proportion parous to total biting,
and the proportion infective to total parous. In fact,
the " risk of infection " index is directly proportional
to each of these parameters, which are all easily
determined from biting catches.

If the biting density falls to zero, transmission is
impossible. If the proportion parous remains zero

I An infective bite is a bite by a vector during which
infective parasitic material is passed to the host.

2 See the paper on page 174 of this issue.

for any length of time, then it is highly probable that
transmission has ceased, but, since the proportion
infective is always very low, a zero figure may
indicate only that not enough adults have been
dissected. However, we have shown above that in
an area with an equable climate, such as Rangoon,
the daily survival of the vector remains practically

FIG. 3. "RISK OF INFECTION" INDEX DETERMINED
FROM C. P. FATIGANS CAUGHT AT DIFFERENT

TIMES AND IN DIFFERENT PLACES

0.200

Biting inside Biting outside

Late
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unchanged throughout the year. In addition, we
can reasonably assume that the microfilaria density
and the human blood index of the vector do not
show any seasonal changes. The evidence supporting
this assumption is that the infection rate remains
nearly constant throughout the year. We also know
that the relative proportions of stage I, II and III
larvae of W. bancrofti in the mosquito do not change
significantly during the year (WHO Filariasis Re-
search Unit, unpublished). Under these circumstances
a consolidated proportion infective can be estimated
by pooling observations from successive samples
(the related statistical aspects are further discussed
in the Annex).
To illustrate the use of this index we give below

examples of the risk of infection indoors and out-
doors during the two well-defined seasons of the
year-namely, the monsoon and the post-monsoon.
To lend further weight to the argument we divide
each biting catch into " early " (i.e., two hours
starting from about sunset, when C. p. fatigans
begins to bite) and " late " (i.e., the two hours
before midnight, when the biting rate is well on the
way to its maximum).

From Table 6 and Fig. 3 we can see that in all
cases the index is lower in " early " catches than in
" late " ones, and, when the two figures are com-
bined, catches made during the monsoon show a
lower index than those made during the post-
monsoon period. On the whole the " outside biting "
index for all types of catch exceeds the " inside
biting " one. Several of these indices show significant
differences at the 95% confidence level, but it is not
the purpose of this paper to expand on this.
The index can also be applied to resting catches,

both indoors and outdoors, but such figures are not
strictly comparable with biting catches because of
sampling difficulties. However, it will be possible to
compare one resting catch with another and so obtain
an idea of seasonal trends or trends resulting
from vector control efforts, just as in the biting
catches.

In temperate regions, where temperature and
humidity may not be favourable to the vector
throughout the year and where the speed of develop-
ment of the parasite in the vector may not be con-
stant, these variables will have to be taken into
consideration in calculating the index.

Annex

STATISTICAL CONFIDENCE IN THE ESTIMATES

The three main parameters that determine the
amount of transmission, as well as the proposed
" risk of infection " index, are estimated on a sample
basis: enumerated and dissected mosquitos are
biting mosquitos caught during a specified period
of time on a fixed limited number of human baits.
Like any other estimate derived from a set of sample
observations, the calculated biting density, the
proportion parous and the proportion infective are
affected by the sampling error.
The standard error (SBD) of the biting density

per man-hour (BD) can be estimated from the
formula:

n1/2
SBD mh

were n = number of biting female mosquitos, m =
number of human baits and h = number of hours.
An approximate 95% confidence interval is obtained
by adding to the observed biting density, and
subtracting from it, twice the standard error.

The precision of the proportion parous varies
according to the size of the sample (number of
female mosquitos collected on a given number of
men during a specified period) and to the proportion
parous itself. Table 7 gives the 95% confidence
interval of this proportion for various combinations
of the two variables.

Similarly, the precision of the proportion infective
depends on the value of this proportion and on the
number of parous mosquitos dissected. The 95%
confidence intervals of the proportion infective are
shown in Table 8 for selected values of the two
parameters.
When the true proportion infective in the popula-

tion is very low, it may happen that no infective
mosquitos are detected in the sample of parous
mosquitos dissected.' The corresponding upper

1 When the proportion infective does not show significant
heterogeneity between successive samples, a more precise
estimate of this proportion can be derived from the pooled
observations.
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TABLE 7
CONFIDENCE INTERVALS AT 95 % PROBABILITY LEVEL FOR PROPORTION PAROUS CORRESPONDING

TO VARYING NUMBER DISSECTED AND OBSERVED PROPORTION PAROUS

No. of Confidence intervals at 95 % probability level when proportion parous observed in sample is:
mosquitos
dissected 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

200 0.06-0.15 0.15-0.26 0.24-0.37 0.33-0.47 0.43-0.57 0.53-0.67 0.63-0.76 0.74-0.85 0.85-0.94

300 0.07-0.14 0.16-0.25 0.25-0.36 0.34-0.46 0.44-0.56 0.54-0.66 0.65-0.75 0.75-0.84 0.86-0.93

400 0.07-0.13 0.16-0.24 0.26-0.35 0.35-0.45 0.45-0.55 0.55-0.65 0.65-0.74 0.76-0.84 0.87-0.93

600 0.08-0.13 0.17-0.23 0.26-0.34 0.36-0.44 0.46-0.54 0.56-0.64 0.66-0.74 0.77-0.83 0.87-0.92

800 0.08-0.12 0.17-0.23 0.27-0.33 0.37-0.44 0.47-0.54 0.57-0.63 0.67-0.73 0.77-0.83 0.88-0.92

1 000 0.08-0.12 0.18-0.23 0.27-0.33 0.37-0.43 0.47-0.53 0.57-0.63 0.67-0.73 0.77-0.82 0.88-0.92

2 000 0.09-0.11 0.18-0.22 0.28-0.32 0.38-0.42 0.48-0.52 0.58-0.62 0.68-0.72 0.78-0.82 0.89-0.91

3 000 0.09-0.11 0.19-0.22 0.28-0.32 0.38-0.42 0.48-0.52 0.58-0.62 0.68-0.72 0.79-0.81 0.89-0.91

4 000 0.09-0.11 0.19-0.21 0.29-0.31 0.39-0.42 0.48-0.52 0.59-0.62 0.69-0.71 0.79-0.81 0.89-0.91

5 000 0.09-0.11 0.19-0.21 0.29-0.31 0.39-0.41 0.49-0.51 0.59-0.61 0.69-0.71 0.79-0.81 0.89-0.91

Example:
Suppose that out of 1000 biting mosquitos dissected 600 were found parous (observed proportion parous: 0.60). From Table 7

it can be concluded, with 95 % statistical confidence, that the true proportion parous lies between 0.57 and 0.63.
Simple interpolation should be applied when observed data fall between the tabulated values.

confidence limit of the proportion infective is given
at 95% and 99% probability levels in Table 9.

Strickly speaking, the confidence limits given in
Tables 7, 8 and 9 are accurate only when the sample

size has been fixed in advance. Although this condi-
tion is evidently not satisfied here, it can be shown
that a more rigorous treatment would not substan-
tially affect the tabulated values.

TABLE 8
CONFIDENCE INTERVALS AT 95 % PROBABILITY LEVEL FOR PROPORTION INFECTIVE CORRESPONDING

TO VARYING NUMBER PAROUS AND OBSERVED PROPORTION INFECTIVE

Number Confidence intervals at 95 % probability level when observed proportion infective is:
parous 0.001 0.002 T 0.004 [ 0.006 0.008 [ 0.010 0.020 0.040 0.060

100 0.000-0.055 0.002-0.070 0.011-0.100 0.022-0.126

200 0.001-0.036 0.006-0.050 0.017-0.077 0.032-0.102

300 0.002-0.029 0.009-0.042 0.022-0.068 0.036-0.093

400 0.003-0.025 0.010-0.040 0.024-0.064 0.039-0.088

600 0.004-0.022 0.011-0.034 0.026-0.058 0.043-0.082

800 0.004-0.020 0.012-0.032 0.028-0.056 0.045-0.079

1 000 0.000-0.006 0.000-0.007 0.001-0.010 0.002-0.013 0.004-0.016 0.005-0.018 0.013-0.030 0.029-0.054 0.046-0.076

2 000 0.000-0.004 0.001 -0.005 0.002-0.008 0.003-0.010 0.005-0.013 0.006-0.015 0.015-0.027 0.032-0.049 0.050-0.071

3 000 0.000-0.003 0.001-0.004 0.002-0.007 0.004-0.009 0.005-0.012 0.007-0.014 0.016-0.025 0.034-0.047 0.052-0.069

4 000 0.000-0.003 0.001 -0.004 0.002-0.006 0.004-0.009 0.006-0.011 0.007-0.014 0.016-0.025 0.034-0.046 0.053-0.068

Example:
Suppose that out of 600 dissected parous mosquitos 6 were found infective (observed proportion infective: 0.010). From

Table 8 It can be concluded, with 95 % statistical confidence, that the true proportion infective lies between 0.004 and 0.022.
Simple Interpolation should be applied when observed data fall between the tabulated values.
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TABLE 9

UPPER CONFIDENCE LIMIT OF TRUE PROPORTION
OF MOSQUITOS INFECTIVE WHEN NO INFECTIVE

MOSQUITO IS DETECTED IN THE SAMPLE

Upper confidence limit of the true
proportion infective at:

Number parous
95 % probability level 99 % probability level

100 0.0300 0.0461

200 0.0150 0.0230

300 0.0100 0.0154

400 0.0075 0.0115

600 0.0050 0.0077

800 0.0037 0.0058

1 000 0.0030 0.0046

2 000 0.0015 0.0023

3 000 0.0010 0.0015

4000 0.0007 0.0012

Example:
Suppose that not a single infective mosquito was detected

in a batch of 600 parous mosquitos dissected. Table 9 shows
that this finding is compatible with a true proportion infective
not larger than 0.0050 at the 95 % probability level of statistical
confidence or not larger than 0.0077 at the 99 % probability level
of statistical confidence.

Simple interpolation should be applied when observed data
fall between the tabulated values.

The precision of the risk of infection index can
easily be estimated by noting that this index is
defined as the ratio of the number infective to the
number of man-hours. The standard error (SRI)
of the risk of infection index (RI) is given by the
equation:

/2
h=-

where i = number infective.

TABLE 10
CONFIDENCE LIMITS AT 95 % PROBABILITY LEVEL

FOR THE NUMBER INFECTIVE

Observed number Confidence limits
infective Lower Upper

0 - 3.0a
1 0.026 5.6
2 0.24 7.2
3 0.62 8.8
4 1.1 10.3
5 1.6 11.7
6 2.2 13.1
7 2.8 14.4
8 3.5 15.8
9 4.1 17.1

10 4.8 18.4
11 5.5 19.7
12 6.2 21.0
13 6.9 22.3
14 7.7 23.6
15 8.4 24.9
16 9.2 26.2
17 9.9 27.4
18 10.6 28.7
19 11.4 29.9
20 121 31.1
21 13.0 32.3
22 13.7 33.5
23 14.5 34.7
24 15.3 35.9
25 16.2 37.0

a At 95 % one-sided probability level.
Example:

Suppose that 6 infected mosquitos were discovered when
dissecting all biting mosquitos caught in two hours on thirty
men (60 man-hours). Table 10 shows that the theoretical limits
for the number infective are 2.2 and 13.1 with 95 % statistical
confidence. In this example the estimated " risk of Infection "
index is 0.100 (i.e. 6/60) with 95 % confidence limits equal to
0.037 and 0.218 (i.e., 2.2/60 and 13.1/60).

When i is larger than 25, a satisfactory approx-
imate 95% confidence interval can be obtained by
adding to the observed risk of infection index, and
subtracting from it, twice the standard error. For
small observed values of i, use should be made of
Table 10, which gives the lower and upper confidence
limits at the 95% probability level for the number
infective. The corresponding confidence limits for the
risk ofinfection index are obtained simply by dividing
these tabulated limits by the product of m and h.
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RItSUMI2

Plusieurs indices, depuis le simple indice sporozoltique
de la paludologie classique, ont ete proposes dans le
passe pour 6valuer les progres d'une campagne de lutte
contre les vecteurs. Dans le cas de la filariose urbaine a

Wuchereria bancrofti transmise par Culex pipiens fatigans
a Rangoon, Birmanie, les auteurs proposent d'etablir un
< indice du risque d'infection *.

Les donnees exploitees ont 6te recueillies dans une zone
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experimentale a l'interieur de la ville de Rangoon ou dix
stations de capture consistant en de simples maisons
d'ouvriers ont e installees. Chacune d'elle a e visit6e
une fois toutes les six semaines pendant un an. Les
captures commengaient 20 minutes apres le coucher du
soleil et etaient poursuivies durant deux heures; apres
un arret d'une heure, elles etaient reprises pendant deux
heures. Les moustiques captures 6taient examines le
matin suivant.

Les resultats ont montre que la densit6 des populations
de C. p. fatigans varie approximativement en raison
inverse de l'abondance des pluies, et ne depend pas de la
temperature qui reste favorable toute l'annee. La morta-
lite s'est maintenue au meme taux (environ 20%) au
cours de la periode d'investigation.

Si l'on evalue l'infection du vecteur d'apres la propor-
tion des moustiques infectes sur l'ensemble des specimens
disseques, cet indice montre uniquement que le taux
d'infection est reste inchange durant l'annee et il ne
permet pas d'etudier l'influence du climat sur l'intensite
de la transmission. De meme, aucune conclusion valable
concernant l'effet des facteurs de milieu ne decouIe du
calcul de l'indice donnant le pourcentage des individus
infectes parmi les femelles pares et gravides. En revanche,

si l'on apprecie le danger de transmission de l'infection a
l'homme en tenant compte du nombre total de mous-
tiques infectes, on constate que l'intensite de la menace
est fonction de la densite des populations d'insectes et
varie en consequence tout au long de l'annee. L'indice
du risque d'infection propos6 par les auteurs est directe-
ment proportionnel a chacun des trois parametres prin-
cipaux qui determinent la transmission, it savoir, la
densit6 de repas du vecteur (nombre de piqfires par
homme-heure), la proportion de femelles pares parmi
celles qui piquent et la proportion de femelles infectantes
parmi celles qui sont pares. Ces trois parametres sont
determines sur echantillon: moustiques captures au cours
d'un repas, pendant une periode donnee, sur un nombre
donne d'appats humains. La precision des chiffres repre-
sentant la proportion des femelles pares et celle des femelles
infectantes depend de l'importance de l1'chantillon.

Les auteurs donnent des exemples d'utilisation de cet
indice du risque d'infection; ils soulignent que son
calcul doit tenir compte de certaines variables dans les
regions oui les conditions ne sont pas uniformement
favorables au vecteur pendant toute l'annee et ofu le
rythme de developpement du parasite chez le vecteur peut
n'etre pas constant.
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