274

Mosotrto News

Vor. 19, No. 4

DETERMINATION OF MOSQUITO ATTACK RATES BY INTER-
VIEW OF KERN COUNTY, CALIFORNIA RESIDENTS'

W. C. REEVES sxp H. A, RENTELN
School of Public Health, University of California, Berkeley

Accurate data on the number of petsotis
bitten by mosquitoes and the nurmbet of
bites suffered by each ate largely lacking,
Although significant information on the
public health importance of pest mosquitoes
can be obtained by a house-to-house sur-
vey method (Hess and Quinby, rg356),
most reports are descriptions of compli-
cations of bites requiring medical atten-
tion,

In Kern County, California, early in the
surnmer of 1938, there was a high popula-
tion of Caulex tarsalis which was carrying
western equine encephalitis virus. A sur-
vey was undertaken to learn the frequency
of mosquito attack on the population of
this area, The aims were to determine:

1. The frequency of mosquito attack
on a representative sample of persons
during the sumrner.

2. Whether the frequency of reported
mosquito bites correlated with the
mosquito population density shown
in entomological surveys,

3. Whether mosquito bite historjes
would indicate the general pest level
of mosquitoes, and differences in risk
of mosquito bites of different parts
of the population.

4. The possible values and limitations
of this type of interview when con-
ducted by a public health nursing
stafl.

1 These studies were supported in part by a
research grant from the National Institute of
Allergy and Infectious Disease, N.LH., U.S.P.H.S.
The research reported represents a cooperative
project betweeni the Encephalitis Section, Com-
mitnicable Disease Center, U.S.P.H.S.; the Bureau
of Vector Control, California State Department of
Public Health; the Kern County Health Depart-
ment; and the School of Public Health, University
of California,

The area surveyed was urban and
suburban Bakersfield and the surrounding
rural agricultural area. Peripheral moun-
tainous and desert areas of the county were
not included. In the survey area the dis-
tribution of the 200,000 residents by place
of residence according to the 1930 census,
was 31 percent urban and 49 percent rural.

Mettons.  The public health nussing
staff of the Kern County Health Depart-
ment cooperated in the study. Nuirses
who were to work in Bakersfield and in
rural areas were given a “mosquito bite
history form” to be completed by them dur-
ing home visits or child health coniferences,

The mosquito bite history form included
spaces for the following information to
be filled in: name, age and sex of person
interviewzd, name of head of household,
and relationship to person interviewed:
statements on when and where person was
bitten, and estimated number of bites
in last 24 hours; statement of time of bit.
ing in relation to sundown, and whether
indoors or out; whether or not repellants
or aerosol bombs were used, and whether
there was adequate screening.

Nursing notes included estimated num-
ber of bites seen, and their distribution on
the body; and incidence of infected bites
and other complications. The nurses ob-
tained this information as a part of their
routine home and clinic visits between
June 20 and September 12, 1958.

Resvrts. Information was obtained for
242 households on a total of 502 persons
—201 males and 301 females. Eighty-five
percent of the interviews took place at
home and 15 percent at child health con-
ferences.

Three hundred sixteen persons (63 per-
cent) said they were bitten. There was



T DIqEL

~ S WOI] PADAP UDG PARY UMOUNUN Sha STNOY o UIYITM §311g JO ATOISTY ISOYm sTosidd WA ,
L84 AR . SO% saBe TV
0 ) T umousun ady
+€ 9T ZL sreal oz
9T L Lr sreak 61—01
LT S$1 <s SIE2L 6 —&
9 64 T sIEdd F—o [m101qNg
gs to o1y sieaA b —1
ol 9r ES SYITOw 11—9
g ] T smour § —o0
ua111q pieasife] pRAdATTS dnoif a8y
WADIAG "ON "N
= gS61 “Kyuno) uy ‘smoy Fr asep oy Soump usnq
Z, 101 30 DYPYM  JUIMOYs IS Furmp usniq suosiad  Sot Jo uvonnquusip °8y—'¢ qIgV.L
<
e
<
Z
<
= N / ¢ z
- €9 Q1§ zot z9 gt f¥etd o 6zI 10T safe 1[v
o z < £ 1 4 0f X z umouyun a8y
ot 67 ol 6t 6% 0TI ot ot (39 s1esl —+-oT
[~34 QT 38 s zzT £t o¥ 9 1 sreas 61—01
69 Qs +Q g ¢z [e3 L 33 14 s1eaf 6 —&
g 61 SQr1 g g 66 L 29 98 s1e24 ¥-0 [e103qng
€% Sru -3 <q 09 vL TR 19 Ly sreal b —1
o 6L €z 6z gL 1 QL g 6 II suour 11—9
i 19 i1 QI og 8 oT 33 3 8 syuowr § —o
.ly ua11q jeeauie] padaaIns uanq ua0Nq passans uanig uanq pasasins dnoiB o8y
] JUDIJ “oN *ONL piechRCly ON TON plishrcly *ON “ON
@
W., $2X3% |rog SOTRLUAT SI[EIN.
m QE61 *L1unn)) wpY rsunums A Fuump $a1q onnbsow jo Axoisty SurpreSas pasaatns smostad 70§ JO STONNQINSIp xas pue ARy—1 FIAV.I




270

Mosotrro News

Vor. 19, No. 4

a tendency for the percent of persons re-
porting being bitten to decrease with in-
creasing age, from 81 percent in age groups
below 5 years to 47 percent in persons
over 20 vears of age (Table 1), Males
and females reported similar proportions
with mosquito bites for each age group,
and for all ages corbined the proportion
positive was 64 percent for males and 62
percent for fernales (Table ). The age
differential was also seen when the group
of 316 persons who were bitten during the
summer was subdivided on the basis of age
and the history of bites during the last 24
hours or during the summer (Table 2).
Of the 24-hour group, 65 percent were
below the age of 5 years; this was higher
than the age distribution of those bitten
during the entire summer, in which the
age group below 35 years constituted only
47 percent,

Significantly more rural residents than
urhan residents were bitten, and again
more younger persons (Table 3).

The monthly distribution of interviews
is presented in Table 4. Although fewer
persons were interviewed in succeeding
months, the percentage of persons bitten
increased toward the end of the summer
in both rural and urban residents. Tn the
first months the percentage of rural persons
bitten was higher and the percentage con-
tinued to increase throughout the summer.
The attack rates reported for the 24 hours
preceding the interview had an irregular
pattern, being highest in urban residents
in June and August and highest in August
in rural residents (Table 5).

OF the 137 persons with a history of
bites in the past 24 hours, r24 estimated
the number of bites (Table 6). The range
was from 1 to over 3o bites, most had less
than 5 hites. There were no significant
differences in the number of bites in
different age groups.

Nurses checked validity of information
by indicating whether or not they saw
evidence of bites and the number of bites,
Nurses exaniined 126 of the 137 persons
with a history of bites in the past 24 hotirs
and confirmed the report of trg. 'The
number of bites of 108 persons was esti-
mated by informants and fiirses and a
significant correlation was found between
the two estimates. The group not bitteri
during the last 24 hours but bitten some.
time during the summer was not asked
to estimate the number of bites received.
Nurses examined 149 persons in this group
and saw evidence of bites in 62. The
distribution by age and range in number
of bites was almost identical to that in
Table 6.

The bodily distribution of bites was re-
ported for 172 petsons. Tn most instances
mote than one area was involved—the
head and one or more other areas most
often (37 percent). In 65 persons only
one body area was affected: legs 27 (41
percent); arms 20 (31 percent); head 11
(17 percent); body 7 (11 percent). Com-
plications of bites, probably secondary in-
fections, were reported for 26 out of the
316 persons bitten. It was not known if

TABLE 3.—Urban-rural differences by age * in the bitten and not bitten groups, Kern County, 19358

Urban Rural
No. No. Percent No. No. Percent
Age group surveyed  bitten bitten surveyed  bitten bitten
04 years 121 89 74 63 59 94
54 years 256 118 46 52 43 83
All ages 377 207 55 115 102 R

* 5 persons with age unknown and 5 persons with residence unknown are deleted from this table.
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TABRLE 4—Distribution by month and place of residence * of 502 persons surveved regarding histors
of mosquita bites during the summer, Kern County, 1958

Urban Rural All areas
Month of No. No.  Percent No. Nd.  Percent No. No. Percent
Interview surveyed  bitten  bitten surveyed  bitten  bitten  surveyed  bitten  bitten
June 201 rio 55 37 16 81 258 156 6o
July 163 85 52 i5 i3 &7 178 08 53
August 15 12 8o 16 16 100 31 28 90
Septermber 2 j 50 28 28 100 30 29 07
All months 381 208 55 116 103 89 497 % 31r 63

# Place of residence was undetermined for 2 in June and 3 it July.

TABLE s—History of mosquito bite during the last 24 hours for 486 persons distributed by month
and place of residence,® Kern County, 1938

Urban Ruiral Allareas
Month of No. No.  Percent No. No.  Percent No. No.  Percent
Interview surveyed bitten  bitten surveyed  bitten  bittetr  surveved  bitten  bitten
June 199 47 24 55 2h 47 254 73 20
Tuly 160 26 16 15 7 47 175 33 10
Auguist 13 5 33 5 12 87 30 8 60
September 2 0 0 25 10 40 27 0 37
Al months 276 78 21 110 56 31 486 % 43y 28

# Sixteen persons for whom complete data were not available and pot included in this ok

TABLE 6.—Age distribution and estimated number of mosquito bites as given by informants for 137
persons bitten during the last 2.4 hours, Kern County, 1938

Estimated number of bites

Total

Some, Estimate  bitten

number not tast

Age 1-4 5-9 10-19  20-29 30+ notstated Total stated 24 hrs

o- 5months 4 2 2 1 9 g

6-11 months 5 4 5 2 16 16

i~ 4years 35 14 5 2 56 8 64
Subtotal

0~ 4years 44 20 12 2 2 1 81 8 8

5- g years 7 4 1 12 3 15

ro-1g years 3 4 7 7

204 years 12 5 2 3 1 I 24 2 26

Total 66 33 14 5 4 2 124 13* 137

*Of this group the nurse saw evidence of bites in 6 cases.
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the complications required medical atten-
tion.

Another variable considered was the
individual means of protection from attack.
OF those who replied to the inquiry, 19
percent used repellents and aerosol sprays,
Comparison of the use of repellents and
aetosol sprays between the bitten and un-
bitten group revealed that more of the
bitten group than the dnbitten group used
these measures. The same was foind
swwhen the data were analyzed according to
households iustead of to persons. Persons
probably used protective measures after
they had been bitten rather than before.

In 54 percent of the homes screening was
classified as adequate, but this judgment
did not differentiate the groups reporting
positive and negative histories of mosquito
bites. For 105 persons who replied
whether they were bitten indoors, out-
doors, or both: 1y persons were bitten only
indoors, 56 only outdoors, and 30 in both.
Of those who were bitten only indoors,
adequate screening was reported by 28
percent,  For those bitten only outdoos,
Ro percent reported adequate screening,

The time of day bitten was determined
for only o8 of the 316 who were bitten.
Fleven persons said they were bitten before
sundown, 76 after sundown, and 11 both
hefore and after,

The geographical location where bitten
was: at or around home, 229 (72 percent);
recreational areas, 27 (g percent); visits
away from home, ro (3 percent); at work,
5 (r percent); and not specified, 43 (14
percent). Most of the people were bitten
at home outdoors in the evening,

Discussion.  Information on the fre-
quency and extent of mosquito bites among
residents of a given area may be obtained
by the methods reported here. The method
hds certain limitations insofar as epidemiol-
ogy is concerned. The number of inter-
views each month was unequal and the
sample interviewed probably did not repre-
sent the total population of the area for it
was assumed that nurses would see urban
and rural population groups who had a
higher risk of exposure to mosquitoes than

the general population. Further, the bias in.
troduced because of selection by the nurse,
of who wis to be interviewed, how many
and when; could not be climinated, largely
because of limited staff and resources.  As
a tsual thing, husbands were not at horrie
at the time of the nurse’s visits and the
histories for them were not as reliable
those relating to the informants and chil-
dren. This also resulted in a larger pro-
portion of females than males in the study,
with the interviews conducted in child
health conferences further increasing this
preponderance.  Some effort was made in
the questionnaire to provide verification by
the nurse of the information given. There
was close agreement between the inform-
ant’s and the nirse’s estimate of the num-
ber of bites.

Mosquito activity was measured during
the summer by routine entomological
means and the adult mesquito population
decreased markedly in midsummer in the
urban area because surface water decreased
and control teasures by the Kern Mosquito
Abatement District were intensive. The
mosquitd population decreased less in the
rural areas. These changes were reflected
in the accounts of mosquito bites. The
principal causes of urban-rural differences
were the larger number of mosquitoes per
person in the rural areas and factors such
as occupation, housing, and self-protection
affecting exposure.

The highest mosquito attack rates were
in children under 5 years of age. Fewet
infants below 6 months of age than the
older children were bitten possibly hecaise
it would be easier for mothers to protect
infants from attack.

It is open to question whether all the
reported bites were mosquito bites. Trom-
biculid mites have been found in this
area and could have inflicted some of the
bites. Thirty-four percent of the 316 per-
sons bitten during the summer and 43
percent of the bitten in the past 24-hour
group said that they saw mosquitoes biting.
The geographical location of the person
when he was bitten, portion of the body,
and the time of the day make it seem
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probable that the bites were by mosquitoes
rather than chigger mites or other blood.
sucking arthropods.  Finally, we fnay
assurric that both the informants and
nidrses had a fair degree of familiarity
with the local arthfopods and their charac-
teristics.  Culex farsalic was the predomi-
nant tmosquito i the area during most of
the sumimer and readily bites man. The
pattern of attack on the population clearly
incririnates this mosquito as being in-
volved in a high propottion of the cases
recorded.

OFf the 1y serologically confirmed cases
of arthropod-borne encephalitis which were
reported from Kerrr County duting the
summer, four were membets of households
included in the survey; two 3-month-old
males and a 7-year-old male had western
equine encephalitis, and a forty-three-
year-old woman had St. Louis encephalitis.
The households of the three western equine
encephalitis patients were visited by the
nurse after the onset of illness, for the
completion of an epidemiologic history
form. The mother of one of the 3-month-
old children with western equine encepha-
litis told the nurse that both of her children
(the diseased and a healthy sibling) had
heen bitten. The seven-year-old also was
reported to have been bitten. The mother
of the other infant patient said he had not
heen bitten. The visit to the home of the
St. Louis encephalitis patient took place
ri days prior to the onset of the disease;
although mosquitoes had been seen by the
patierit and she reported that her five
children had been bitten, she denied having
had any bites during the summer. Three
of these four families reported using DDT

spray and all reported having “adequate
screehing” o the windows and doors of
theit homes.

The value of future surveys would be
increased by the including of more de-
tailed questions in the questionnaire, ob-
taining more complete information, larger
samples, and an equal sampling of rural
and tirban residents distributed evenly
throughout the summer.

Staarary. During the summer of 19358
the nutsing staff of the Kern County
Health Department filled out question.
naires ont the histoty of mosquito bites of
residents of the area during their routine
home and clinic visits. The answers pro-
vided data on the frequency and extent
of mosquito bites experienced by 502 per-
sons (242 households) under their ordi-
nary living conditions.

Significantly mote rural than urban
residents were bitten. The percentage of
persons  bitten  increased through the
summer. The number of mosquito bites
received during the 24 hours immediately
preceding the interview was estimated by
the informant and checked by the nurse
and numbers given by these two were
similar. More younger persons than adults
were bitten and they hiad more bites each.
Most persons were bitten outdoors in the
evening.  Culex tarsalis, known to be
prevalent in the area, usually feeds in the
evening.
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