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Abstract
taken by dogs owners to protect their dogs in the prevention of Dirofilaria immitis infection, we

To examine the role of living environments of domestic dogs and the measures

carried out a questionnaire survey in Tomachi (from the southern part of Nagasaki City) and
Sakamoto, Takao and Yamazato (from the northern part of the same city) in 1989 (for 320 dog
owners) and 1993 (for 397 owners). The percentage of dog owners who answered to the
questionnaire was 65.9% in 1989 and 55.9% in 1993. In the northern 3 districts where positive rates
the percentage of larvae-carrying dogs were low, dogs were often kept indoors. In the southern
district (Tomachi) where the positive rate was high, dogs were often kept outdoors (in the yard).
The high percentage of dogs kept outdoors in Tomachi seems to have increased the exposure of dogs
to main vector mosquito, Cx. p. pallens. In all districts, mosquito-repellent coils were most

frequently used as a means to control mosquitoes. The percentage of dog owners who used

preventive drugs tended to be low.
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Introduction

We (Oda et al., 1993, 1994) reported that the
positive rate of dogs (the percentage of house dogs
having the larvae of Dirofilaria immitis) increased
from the 1968 survey to the 1983 survey in the
eastern, western and southern parts of Nagasaki
City, and that this percentage decreased during the
same period in the northern part of the same city.
We assumed that the decrease in this infection rate
in the City 1is
attributable to: (1) a decrease in the number of

northern part of Nagasaki
Culex pipiens pallens (Cx. p. pallens; mosquitoes
which are a main vector of Dirofilaria immitis) in
this area following the development of public
sewage systems, and the reform in the use of roads

and open roadside ditches which reduced the sites of

and (2) a
decrease in the population density of house dogs.

origin of this species of mosquito;

Two other possible factors which may be associated
with this decrease in the positive rate (infection
rate) in house dogs are assumed to be improvement
in the dogs’ living environments and measures
taken to prevent Dirofilaria immitis infection. To
get a clue for relationship among these two factors
and Dirofilaria immitis infection, we recently
carried out a questionnaire survey on households
containing dogs in the southern and northern parts

of Nagasaki City.

Subjects and Methods
Two questionnaires were sent to the owners of

dogs which were checked for Dirofilaria immitis
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Table1. Number and percentage of dog owners
responded to questionnaires in 1989 or
1993 in Nagasaki City
Year 1989 1993
District | No. dog No. Response | No. dog-  No. Response
owners responded rale(%) | owners responded rate(%)
Tomachi 14 it 62.3 (37 74 54.0
Sakamoto 32 24 75.0 55 32 58.2
Takao 122 82 67.2 149 85 57.0
Yamazato 52 34 65. 4 59 31 52.5
Total 320 211 65.9 397 222 95.9
Table2. Questionnaire

Please answer the following queslions by circling the number of the correct

responsc

1. Do you know whal Divofilaria immitis is?
I. Yes 2 No
1. Are Lherc many mosquiloes in your neighborhood?
2. Many mosquiloes
4. Nonc
Which of the following measurcs are you laking Lo protecl your dogs [vom

. Very many mosquiloes
3. Some mosguilocs
.

mosauitoes?
I. Dur dogs are kepl indoors al night
. We burn mosani Lo-repellenl coils.

2
3. We use mosauito control devices.
4
5.

. The kennels are covercd wilh inscecl conlrol nels.
Other melheds (specily: )2
G. Nothing in particular.
V. Where do you keen your dogs?
1. Indoors 2. In the yard (Qutdoors) 3. In kennels
V. Arc you laking any parlicular wcasures lo prevenil Divofitaria tmeetis
infections?
f. Yes 2. No
VI IT you said "Yes” for No. 5, answer Questiions A and B
(A) When did you begin to lake lhese measures?
In 1989
I Befove 1986 2 1o 1987 3 1n 1988 4. In 19089
n 1993
1. BeTore 198G 2. Ino1987 3 I 1988 A4 I 1990
5. In 1992
(1) lave you uscd such measurcs every year or ialormillenliy?
1. Every year 2. Inlermitlenlly
VI llow have you uses prevenlive medicine to protect your dogs [rom
Dirofilaria tmnlis infeclion?
I Orally administered every day or every other day.
2. Orally administered once a mon(h.
Thank you very much for your cooperalion

the number and percentage of dogs owners in each
district who responded to each survey. The response
rate was lower in the second survey (55.9%) than
in the first survey (65.9%), probably because the
length of time since the check for Dirofilaria
immitis infection to the survey was longer for the
second survey than for the first survey.

Items of Qestionnaire
As shown in Table 2, the questionnaire included 7
questions: (1) presence or absence of knowledge

about infection with Dirofilaria immitis (a

pathogen for dog filariasis), (2) density of

mosquitoes, (3) measures taken to control
mosquitoes, (4) dogs’ living environments, (5) use
of preventive drugs, (6) the time when preventive
drugs began to be used, and (7) frequency of the
use of preventive drugs. The respondent was
instructed to select one answer (or several answers

for some questions) from the list of answers given.

Results
1. Knowledge about Dirofilaria immitis

In the first survey, the percentage of respondents
who had knowledge about Dirofilaria immitis was
80% or more in each district. This percentage was
slightly higher in the second survey, indicating an
increased awareness of dog owners about this
parasite (Table 3-1).

Table 3-1. Results on answer for questionnaire
Do you know what Dirofilaria immitis

infection in 1989 and/or 1993 in four districts of
Nagasaki City: Tomachi in the southern part, and
Sakamoto, Takao and Yamazato in the northern
part of Nagasaki City. A pre-paid postcard, on which
the questionnaire had been printed, was sent to 320
dog owners at the time of the first survey (July-
August, 1989) and to 397 dog owners at the time of
the second survey (August-September, 1993). The
questionnaires were returned by mail. Table 1 shows

is?
Year | District | No. responses Yes 69)
) (8) (B/A X100)

Tomachi 1 61 (85.9)
Sakamoto 24 20 (83.3)
1989 | Takao 82 71 (86.86)
Yamazato 34 32 (94. D
Total 211 184 (87.2)
Tomachi 74 66 (89.2)
Sakamoto 32 28 (87.5)
1993 | Takao 85 80 9d.
Yamazato 31 30 (96. 8)
Total 222 204 CIIt))
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Table3-1I. Results on answer for questionnaire

Are there many mosquitoes in your neighborhood?

Year | District | No. responses(¥) | Very many mosq. (%) | Many mosq. (%) | Some mosa. (%) | None ® |
€, (3  (B/Ax100) € (C/Ax100) M (D74 X100 (&) (E/AX100)
Tomachi 70 (100.O 13 (18.6) 35 (50. 0 21 (30.0) 1 (LD
Sakamoto | 24  (100.0) 2 (8.3 14 (58.3) 7 (29.2) 1 (4.2
1989 | Takao 83  (100.0) 11 (13.3 40 (48.2) 32 (38.6) 0 (0.0
Yamazato | 34  (100.0) 1 (2.9 12 (35. 3 20 (58.8) 1 (2.9
Total 211 (100.0) 27 (12. 8 101 41.9 80 371.9 3 (L4
Tomachi 73 (100.0) 11 (15. D 41 (56. 2) 19 (26.0) 2 2D
Sakamoto | 32  (100.0) - 5 (15.6) 14 (43.7 13 (40.6) 0 (0.0
1993 | Takao | 84 (100. 0 17 (20.2) 40 (47. 6) 26 (31.0) 1 (L2
Yamazato | 29  (100.0) 6 (20.D 15 BL T 8 (27. 6 0 (0.0
Total 218 (100.0) 39 17.9) 110 (50.5) 66 (30.3) 3 (L4
Table 3-1l. Results on answer for questionnaire
Which of the following measures are you taking to protect your dogs from mosquitoes?
| Year i District | No. responses(¥%) | Indoors at night (¥) | Mosa. coil (%) | Mosq. devices (¥) | Control nets (%) Jther methods (%) | Nothing £y
1 W (®  (B/4x100) (©  ©/Ax1000 | (D (/AXI00 | (B (BAXI00) | (B (F/Ax1000 | (©  (G/Ax100)
Tomachi | 71 (100.0) 15 QLD 24 (33.8) 6 (8.5 0 (0.0) 9 azn | 28 (39. 0
Saxamoto | 24 (100.0) 4 (16.7) 9 (37.5) 5 (20.8) 0 0.0 2 (83 | 10 urLn |
1989 | Takao 83 (100.0) 15 (18.1) 29 (34.9) 6 (1.2 3 (3.6 10 (12.0) 37 (44.8)
Yamazato | 35  (100.0) 3 (8.6 1 (31, 4) 3 (86 0 €0.0) 5 (14.3) 15 42.9)
Total | 213 (100.0) 37 (7. 4) 73 (3¢.3) 20 (9.4 3 (L4 2% 2.2 90 42.3)
Tomachi | 74 (100.0) 15 (20.3) 29 (39.2) 4 (5.4 3 (41 7 (9.5 28 (37.8)
Sakamoto | 32 (100.0) 7 QL9 11 (34.9) 3 (9.4 0 (0.0 3 (9.0 15 (6.9
1993 | Takao 85 (100.0) 13 (15.8) 33 (38.8) 3 (35 1 (12 3 (3.5 44 (1.8)
Yamazato | 31  (100.0) 4 (12.9) 16 G1.6) 0 (0.0 2 (6.5 1 (3.2 12 (38.7)
Total | 222 (100.0) 39 are 8 (40. 1) 10 (4.5 6 (27 14 (6.3 ‘ 99 as.e |

2. Density of mosquitoes

Table 3-1I shows the answers given regarding the
density of mosquitoes and the infection rate in each
district. In the 1989 survey, dog owners in Tomachi
(from the southern part of Nagasaki City) and
Sakamoto (from the northern part), where the
percentage of larvae-carrying dogs was high, often
reported that there were many or very many
mosquitoes, while a lower density or an absence of
mosquitoes was often reported by dog owners in
Takao and Yamazato (from the northern part)
where the positive rate was low. Four years later,
1.e., in the 1993 survey, high densities of mosquitoes
were often reported by dog owners in each district,
although the infection rate of dogs was low in each
district. This reflects increased

probably an

recognition by dog owners about the fact that

Dirofilaria immitis is transmitted by mosquitoes.

3. Measures taken to control mosquitoes

It is shown in Table 3-I the answers to the
question about the measures taken to control
mosquitoes. In 1989, only about 20% of all dog
owners kept their dogs indoors at night, and this
percentage was particularly low in Yamazato. The
percentage of dog owners who burned mosquito-
their dogs from
and did not differ
among different districts. The percentage of dog

repellent coils to protect

mosquitoes was about 40%,

owners who used other mosquito-control devices or
insect-control nets was low in all districts except
In 1993,

for Sakamoto. the percentage of dog
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Table 3-IV. Results on answer for questionnaire
Where do you keep your dogs?

1 Year | District | No. responses(¥) | Indoors (%) | In the yard (%) | In kennels ¢))]
0y (B (B/AX100) € (C/Ax100) (D) (D/A x100)

Tomachi 71 (100.0) 21 (29.6) 39 (54.9) 15 21.D
Sakamoto 24  (100.0) 5 (20. 8) 14 (58.3) 8 (33.3)

1989 | Takao 83  (100.0 28 (33.1 33 (39.8) 32 (38.6)
Yamazato 35  (100.0) 13 37. 1) 8 (22.9) 13 37D

Total 213 (100. 0 67 (31.5) 94 (44. 1) 68 (31.9)
Tomachi 74 (100.0) 21 (28.4) 34 (45.9) 25 (33.8)
Sakamoto 32 (100.0) 13 (40.6) 12 (37.5) 12 (31.5)

1993 | Takao 85  (100.0) 32 (37.6) 40 (47. 1) 26 (30.6)
Yamazato 31 (100.0) 15 (48. 4) 12 (38.7) 7 (22.6)

Total 222 (100.0) 81 (36.5) 98 (44.1) 70 (31.5)

Table 3-V. Results on answer for questionnaire
Are you taking any particular measures
to prevent Dirofilaria immitis infection?

Year | District | No. responses Yes *
0y (B)  (B/AX100)

Tomachi 70 26 37D
Sakamoto 24 6 (25.0)
1989 | Takao 81 29 (35.8)
Yamazato 31 10 (32.3)
Total 206 71 (34.5)
Tomachi 71 30 (42. 3)
Sakamoto 30 9 (30. 0
1993 | Takao 82 37 (45. 1)
Yamazato 31 18 B8. 1)
Total 214 94 (43.9)

owners who kept their dogs indoors was similar to
that for the 1989 survey in each district. However,
the percentage of dogs owners who used mosquito-
repellent coils increased slightly. This increase was
particularly marked in Yamazato.

4. Dogs’ living environments
Table 3-IV shows the living environments of dogs

In 1989, about 30% or less of all
households in each district kept dogs indoor. In
1993,
districts, excluding Tomachi where the percentages
at about 30%. In 1989, the

percentage of dog owners who kept dogs outdoors

in dogs.

this percentage increased markedly in 3

remained low,

(in their yards) was much higher in Tomachi

and Sakamoto as compared to the other districts.
In 1993, this percentage increased in all districts as
compared to the 1989 survey, and the degree of this
increase was similar among all districts. In 1989,
the percentage of dog owners who had kennels was
similar to the percentage of dog owners who kept
their dogs indoors. In 1993, the percentage of dog
in Tomachi and

owners with kennels increased

Sakamoto, while it decreased in Takao and
Yamazato. This probably reflects the increase in
the number of dog owners who kept their dogs

indoors in the latter two districts.

5. Use of preventive drugs

Table 3-V shows the responses to the question
concerning the use of preventive drugs against
Dirofilaria immitis infection. In 1989, 30-40% of all
dog owners in each district used this kind of drugs.
In 1993, this percentage increased in Yamazato,

while it remained unchanged in the other districts.
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Table3-VI-A. Results on answer for questionnaire

If you said “Yes” for No. V, answer Questions A and B.
When did you begin to take these measures?

Before 1986 In 1987 In 1988 In 1989
Year | District | No. responses
n Yes(B) (%) |Yes(B) (%) |Yes(B) ) | Yes(B) (¥
(B/AX100) | (B/AX100) | (B/AX100) | (B/AX100)
Tomachi 71 10 (14. D 4 (5.6) 6 (8.5 4 (5.6
Sakamoto 24 2 (8.8 2 (83 2 (88 0 C0.0
1989 | Takao 83 15 (18. 1) 7 (8.4 9 (10.® 1 (1.2
Yamazato 35 5 (4.3 4 (11.4 1029 1 (2.9
Total 213 32 (15.0) 17 (8.0 18 ( 8.5) 6 (2.8
Before 1986 In 1987 In 1988 In 1990 In 1992
Year | District | No. responses
€y & | YesB) % |Yes(B) (¥ |VYes(B) (¥ |VYes®B ¥ |Yes(® ¥
(B/AX100) (B/4>x100) (B/Ax100) (B/4x100) (B/AX100)
Tomachi 74 (100. 0) 4 (5.4 4 (5.4) 4 (5.4 5 (6.8 7 (9.5
Sakamoto 32 (100.0) 1 (3D 0 (0.0 3(9.4 3(9.4 2 (6.2
1993 | Takao 85 (100.0) 9 (10.6) 1 (1.2 2 (2.4 7(8.2) 11 (12.9
Yamazato 31 (100.0) 4 (12.9 0 (0.0 000 6 (19.4) 6 (19.4)
Total 222 (100.0) 18 (81D 5 (2.3 9 (4.1 21 (9. 4) 26 (11.7)

Table 3-VI-B. Results on answer for questionnaire
Have you used such measures every
year or intermittently?

Every year Intermittently
Year | District | No. responses
)] Yes * Yes %
(B)  (B/AX100) (B) (B/AX100)

Tomachi 71 8 (11.3) 9 12.7
Sakamoto 24 3 (12.5) 0 0.0

1989 | Takao 83 18 QLD 5 (6.00 |
Yamazato 35 8 (22.9) 1 (2.9
Total 213 37 ar.4 | 15 (7.0

. —

Tomachi 74 21 (28.4) 5 (6.8
Sakamoto 32 7 (21.9) 1 (3D
1993 | Takao 85 20 (23.5) 5 (59
Yamazato 31 9 (29.0) 2 (6.5
Total 222 57 (25.7) 13 (59

6. Time when preventive drugs began to be used
We then compared the frequency of the use of

preventive drugs before 1988 with the frequency

after 1988 to estimate the number of ivermectin

users, because ivermectin (a specific remedy for
Dirofilaria immitis infection) was launched on the
market in 1988. This comparison however revealed
no marked increase in the number of dog owners
who used preventive drugs (Table 3-VI-A). Table 3-
VI-B shows the responses to the question concerning
the time when preventive drugs had begun to be
used. No particular tendency was noted by the
analysis of these responses. In 1989, however, the
percentage of dog owners who answered that they
had been using this kind of drugs every year was
slightly higher in Takao and Yamazato (about
20%) than in Tomachi and Sakamoto (about 12%).
In 1993, this slightly increased in
Tomachi and Sakamoto (about 20%). The
percentage of dog owners who answered that they

percentage

had been using this kind of drugs intermittently
was about 10% in each district.

7. Methods to use preventive drugs
Table 3-VI shows the intervals at which owners
used preventive drugs. In 1989, the percentage of
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Table3-VI. Results on answer for questionnaire
How have you used preventive medicine
to protect your dogs from Dirofilaria

tmmitis infection?

1
Total Answer
Year | District T
No. responses(¥) | Every day (%) | Once a month (%)
)] (B (B/AX100) (€ (C/Ax100)
Tomachi 13 (100.0) 4 (30. 8) 9 (69. 2)
Sakamoto 3 (100.0) 1 (33.3) 2 (66. 7)
1989 | Takao 21 (100.0) 8 38. 1 13 (61.9)
Yamazato 6 (100.0) 5 (83.3) 1 (16. 7
Total 43 (100.0) 18 419 25 (58. 1)
Tomachi 25 (100, 0) 2 (8.0 23 (92.0)
Sakamoto 8  (100.0) 0 0.0 8 (100. 0
1993 | Takao 22 (100.0) 1 (4.5) 21 (95.5)
Yamazato 12 (100.0) 1 (83 11 81L.D
Total 67  (100.0) 4 (6.0 63 (94.0)

dog owners who reported that they had been using
preventive drugs every day or every other day was
about 80% in Yamazato, while about 60% of dog
owners used the drugs once a month in the other
In 1993, about 90%

owners in each district used drugs once a year,

districts. or more of dog
probably reflecting the use of newly available
drugs.

Discussion

When asked about the density of mosquitoes seen
in the environment in 1989, many dog owners in
Tomachi and Sakamoto answered that the density
was high, while many dog owners in Takao and
Yamazato answered that the density was low. The
survey carried out using light traps in 1989 (Oda et
al., 1994) revealed that the number of Cx. p. pallens
caught in these districts was much lower than the
numbers in previous surveys. It is therefore likely
that the dog owners in Tomachi and Sakamoto who
answered "lot of mosquitoes” in the 1989 survey
really meant "some of Cx. p. pallens”, some other
species of mosquitoes and even some other species
of insects”. In 1993, most dog owners in each
district answered that the density of mosquitoes
was high. This finding in the 1993 survey can be
interpreted as reflecting an elevated awareness by
dog owners about mosquitoes, if we take into
of the
mentioned above. When asked about any measures

account the results light trap survey

taken to protect dogs from mosquitoes, the

percentage of dog owners who answered that they

burn mosquito-repellent coils, increased in 1993 in
Yamazato district. This also indicates an increased
of the fact that
Dirofilaria immitis is transmitted by mosquitoes.

awareness by dog owners
When asked about the living environments of
about 30%
district answered in 1989 that they had been keeping
their 1993, this
remained unchanged at about 30%

their dogs, of dog owners in each

dogs indoors. In percentage
in Tomachi,
while the percentage increased to about 40% in the
other 3 districts. In 1989, the percentage of dog
owners who kept their dogs in their yards was
about 50%
lower (about 30%) in the other two districts. In
1993, this

Tomachi

in Tomachi and Sakamoto and was

percentage become slightly low in

and Sakamoto, and in Takao and
Yamazato, this percentage was a little high. This
means that in Tomachi dogs were often kept
outdoors (in the yards), while in the other three
districts the

increased. It is likely that the increase

indoors
in the
percentage of people who kept dogs indoors in 1993

percentage of dogs kept

over the percentage for 1989, represents the fact
that dog owners who had allowed dogs to go out of
house into the yard or on the veranda during the
daytime. Dogs kept out in the yard are more prone
to being bitten by mosquitoes as compared to dogs
kept indoors.

Methods available for individual dogs owners to
protect their dogs from Dirofilaria immitis include
the use of preventive drugs and the use of anti-
When all 4 districts
analyzed together, the percentage of dog owners
who used drugs was not high (about 30%). The

most frequent device used for mosquito control was

mosquito devices. were

mosquito-repellent coils. In 1993, the percentage of
dog owners who used this device increased markedly

in each district.
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