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ARTICULO ORIGINAL

Acceptability and perceived side effects
of insecticide indoor residual spraying
under ditferent resistance management strategies
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Abstract

Obijective.To assess household acceptability and perceived
side effects of residual indoor pyrethroid (PYR), carbamate
and organophosphate insecticides sprayed by annual rota-
tion (ROT), spatial mosaic (MOS), and a single insecticide
(DDT or PYR) in communities of the coastal plain of Chia-
pas, Mexico. Material and Methods. A questionnaire to
assess the acceptability and perceived side effects of indoor
insecticides was administered to one member of 30% of
the families in eight villages of Chiapas. The association of
different insecticide treatments with their responses was
evaluated (Chi-square). The intensity of side effects indicat-
ed under different treatments was compared in an ordered
logistic model, using a severity index as the response vari-
able. Results. Insecticide spraying as a probable cause of
symptoms was identified by 2.1% of interviewees. A signifi-
cantly high percentage of persons with blurred vision, dizzi-
ness, sneezing, coughing, numbness, watery eyes, and itching
lived in villages under MOS and ROT and a high severity
index was significantly associated with ROT treatment. Re-
duction of mosquito bites and cockroaches were the per-
ceived main benefits, and most villagers that perceived no
benefits lived in DDT treated villages.Most of the interviewees
welcomed spraying (83.7%), but the smell and having to re-
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Aceptabilidad y efectos secundarios percibidos

del rociado residual intradomiciliario de insecticidas
bajo diferentes esquemas de manejo de resistencia.
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Resumen

Objetivo. Evaluar la aceptabilidad y los efectos secunda-
rios del rociado intradomiciliar de insecticidas pyrethroi-
des (PYR), carbamato y organophosphato rociados en
rotacion anual (ROT), en mosaico espacial (MOS), o solos
(DDT o PYR) en hogares de comunidades de la costa de
Chiapas. México. Material y métodos. Se aplicé un cues-
tionario a un miembro de 30% de las familias de ocho loca-
lidades de Chiapas para evaluar aceptabilidad y efectos
secundarios del rociado. Se usaron andlisis de ji cuadrada
para determinar la asociacion de los insecticidas rociados
con las respuestas y se compard la intensidad de efectos
secundarios referidos bajo los diferentes tratamientos en
un modelo logistico ordenado usando un indice de severi-
dad como variable de respuesta. Resultados. Los insecti-
cidas rociados como causa probable de sintomas fueron
referidos por 2.1% de entrevistados, pero 12% de ellos aso-
ciaron los sintomas con otras causas. Un porcentaje signifi-
cativamente alto de personas que refirieron vision borrosa,
vértigo, estornudos, tos, entumecimiento, lagrimeo y come-
z6n vivia en bajo MOS y ROT, mientras que el indice de
severidad se asoci6 con el rociado ROT. La reduccién en la
picadura de mosquitos y en el nimero de cucarachas fue-
ron los principales beneficios percibidos, y la mayoria de los
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move furniture from houses were the main arguments against
it. Conclusions. Acceptability correlated with insecticide
spray coverage, although the most frequent suggestion for
improvement was to increase the understanding of the ob-
jectives of spraying in the communities. The frequency of
side effects was low, but higher in localities where a combi-
nation of insecticides was applied.This is a limitation for the
use of this type of resistance management strategy in public
health.

Key words: indoor insecticide spraying, acceptability, side-
effects, Mexico

lugarefios que no percibieron los beneficios vivia en locali-
dades tratadas con DDT. La mayoria de entrevistados acep-
taron bien el rociado (83.7%), pero el mal olor y tener que
sacar los muebles de las casas fueron los argumentos prin-
cipales en contra. Conclusiones. La cobertura de rociado
correlacion6 con la aceptabilidad, aunque la sugerencia mas
frecuente para incrementarla fue la de explicar los objeti-
vos del rociado en las comunidades. La frecuencia de efec-
tos secundarios fue baja, pero mayor en localidades donde
se aplicod una combinacién de insecticidas, lo que represen-
ta una limitacion para el uso de esta estrategia de manejo
de resistencia a estos quimicos en salud publica .

Palabras clave: insecticida, rociado intradomiciliar, aceptabi-
lidad, efectos secundarios, México

ommunity acceptability is required for the imple-
C mentation of disease vector control programmes,
and it is particularly relevant in indoor residual spray-
ing. Spraying coverage depends on whether house-
holders perceive the intervention as beneficial, in terms
of how effective the insecticide is against mosquitoes
and other nuisance insects, as well as the number and
intensity of unwanted side effects.?

The perceived side effects of insecticide indoor
spraying could motivate a poor acceptance of these
types of interventions. Side effects are more common-
ly reported in insecticide spraying personnel, >’ but
some minor side effects have been observed in villag-
ers exposed to some indoor sprayed insecticides.>*®
Side effects vary with the chemical type of the insecti-
cide used®!” and their residuality.” Humans exposed
to pyrethroids may experience abnormal skin sensa-
tions and upper respiratory irritation,"1? as well as
sneezing and coughing.® The most common symptoms
associated with organophosphates are headache, diz-
ziness, fatigue, nausea, breathing problems, abdomi-
nal cramps and tingling in extremities.>!?

Meanwhile, more rational methods for applying in-
secticides are necessary to avoid or halt the increasing
resistance to the available chemicals used in the con-
trol of insect disease vectors. The application of insec-
ticides in a mosaic pattern (MOS), or their rotation
(ROT), proposed as strategies for insecticide resistance
management,® require the use of more than one chem-
ical type of insecticides. Besides their effectiveness in
resistance management, prior to the upscale of imple-
mentation, the community acceptability of spraying
strategies is a very important aspect needing evalua-
tion, as the perceived side effects of insecticides and
their acceptability by villagers could be a decisive fac-
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tor in choosing the types of insecticides to be included
in the programme.

We report herein the results of a survey on insec-
ticide spraying acceptability conducted in villages from
an area where an insecticide resistance management
programme was under evaluation. As insecticides of
four different chemical classes were being used in the
programme, along with investigating acceptability of
the different treatments, information on the villagers’
perceived side effects of the treatment was also ob-
tained.

Material and Methods

The study was conducted in an area of the coastal plain
of Chiapas, Mexico while insecticide resistance man-
agement strategies were under evaluation.'* Annual
rotation (ROT) of three different classes of insecticides
(organophosphate [OP], pyrethroid [PYR], and car-
bamate [CARB]) and spatial mosaic spraying (MOS)
of two different classes of insecticides (OP and PYR)
were compared with the use of a single insecticide
(DDT or PYR) (Figure 1). The project and letters of
informed consent signed by each participant before
entering the study were approved by the Ethics Com-
mittee of the National Institute of Public Health. Pre-
vious to the insecticide application villagers were asked
to remove their furniture, cooking utensils and food
and were advised to avoid entering their houses for at
least one hour after the application of the insecticide.

Questionnaires to investigate perceived side effects
and acceptability were administered in eight of the 24
study villages from April to May of 1998 (two villages
per treatment and all four insecticide classes were in-
cluded in the resistance management programme) (Ta-
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FIGURE |. MAP OF THE CHIAPAS COASTAL AREA (WITH INSERT INDICATING THE LOCATION OF THE STUDY AREA) INDICATING
THE VILLAGES, AND THEIR CORRESPONDING TREATMENT GROUP, WHERE THE QUESTIONNAIRES WERE APPLIED IN 1998

ble I). The number of households included in the sur-
vey varied among villages depending on the availabil-
ity of respondents. At least 30% of the families per
village was included and, in some small villages, all
families were interviewed. The number of families per
locality ensured detection of significant differences at
95% confidence level. Trained interviewers adminis-
tered questionnaires to one member of each family who
indicated having good knowledge of the family and
who agreed to be interviewed.

Previous to the application of the questionnaire,
our interest in retrieving information in order to aid in
future planning of insecticide spraying programmes
was explained. The questionnaire consisted of three
parts: One series of questions retrieved information on
the family structure, the occupation of each member
and the time they waited before entering the house after
the spraying was conducted; a second series of ques-
tions enquired about symptoms in any family mem-
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ber that could be related to insecticide exposure, their
duration and their perceived causes;*!%% and the third
section included a series of specific questions about
their perceived direct and secondary benefits, and un-
wanted effects of insecticide spraying.

To diminish the hesitance of interviewees to re-
spond with possibly contentious answers, they were
asked about their opinion on why other villagers refuse
insecticide spraying, and a list of possible causes (smell,
irritation or other health problems, poisoning of do-
mestic animals, having to take the furniture outside,
stains the walls, creates disorder, is a waist of time,
other) was offered. It is believed that their answers
mostly reflected the interviewees” own perceptions of
the discomforts caused by spraying. What they would
change about the spraying activities to improve accept-
ability was a final open question. In this context, ac-
ceptability was assessed using three parameters:
non-refusal to indoor spraying, perceived beneficial
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Table |
DATES, DAYS AFTER SPRAYING AND NUMBER
OF QUESTIONNAIRES ADMINISTERED PER VILLAGE
PER TREATMENT IN LOCALITIES ON THE COASTAL PLAIN
ofF CHiaras, Mexico IN 1998

Last spray Ques. Days  Ques.
Village Treatment date admin. date  after admin.

I. Alambrado
2. Benito Judrez Mosaic
3.BuenaVista DDT
4.E.Rio Arriba DDT

Pyrethroid ~ 19/Feb/98  8/May/98 79 30
31/Mar/98  7/Apr/98 7 21
14/Mar/98  9/May/98 55 30

12/Mar/98  13/Apr/98 k]| 22

5. Fortin Mosaic 27/Mar/98  7/Apr/98 10 24
6.5de Marzo  Pyrethroid ~ 20/Feb/98  8/Apr-98 48 25
7.Tzinacal Rotation 3/Mar/98  18/Apr/98 45 30
8. Xochicalco  Rotation 6/Mar/98  7/May/98 6l 30

effects and discomforts. In other vector control inter-
ventions,'® acceptability is usually measured accord-
ing to the house coverage in the community. Indoor
residual spraying is better accepted if villagers perceive
any benefit from it.

Chi-square analyses” were used to assess any ef-
fect of different insecticide treatments on the respons-
es given by interviewees in the last two sections of the
questionnaire. An index of severity of side effect symp-
toms was built according to the number of symptoms
indicated by interviewed subjects. Severity was cate-
gorized as high if headache, abdominal pain, vomit-
ing or nausea was accompanied by at least another
symptom and mild when only one symptom was men-
tioned. To compare the intensity of side effects in the
human populations among different insecticide treat-
ments, an ordered logistic model'® was fitted to the data
using the categorized severity index as the response
variable, and insecticide treatments as predictors. An
ordered logistic model is an extension to the logistic
model that allows modelling data where the response
variable is an ordinal one with more than two possible
outcomes. The model was adjusted for the time elapsed
between insecticide spraying and the interview date
and also for the reported waiting time before entering
the house after spraying.

Results

Demographic information. A total of 200 people were in-
terviewed, one corresponding to each family; 125
(62.5%) were females and 75 (37.5%) males. The age
of interviewees ranged from 18 to 78 years (mean of
39.2 = 13.7 SD years). The highest percentage (39.2%)
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of females was between 25 and 40 years old, while
the highest percentage of males (46.6%) was between
40 and 55 years old. There were on average 5.1 inhab-
itants per house (range 1-13). Interviewees included
the mother (58.0%), the father (35.5%), the eldest son
(3.0%), the eldest daughter (2.0%) or the grandmother
(1.0%). The most frequent occupations of interviewees
were housewives (58.5%), farmers (18.0%) and fisher-
men (16.5%). Most interviewees had incomplete ele-
mentary education (40.8% females and 38.6% males),
22.5% were illiterate (20.8% females and 25.3% males)
and 4.0% had completed high school or above (0.8%
females and 9.3% males).

No significant differences in the time waited to

enter houses after spraying occurred among villages
treated with DDT, PYR and MOS (p> 0.05), but the
waiting time was significantly lower in the localities
under ROT (p=0.022). The average time villagers wait-
ed to enter their houses was 92 minutes (111.2 SD,
range= 12 minutes to 24 hours). Most of the villagers
(51.7%) entered their houses between one and two
hours after spraying, 21.5% entered between two and
three hours and 15.6% entered before the first hour.
Villagers from the villages treated with DDT waited
on average 110.2 (+ 203.4 SD) minutes, those in MOS
villages waited 111.1 (= 71.5 SD) minutes, in PYR
treated villages the wait was 83.6 (+ 42.6 SD) min-
utes and villagers waited 70.6 (+ 64 SD) minutes in
ROT treated villages.
Symptoms possibly associated with pesticide exposure. Sev-
enty per cent of the interviewees reported at least one
of the symptoms researched in the study, and 40% of
the households were classified in the high severity cat-
egory. The symptoms most frequently listed (Table II)
were headache (33.5%), abdominal pain (21.6%), dys-
uria (18.9%) and vomiting (8.1%) in persons over five
years old. Vomiting was also cited in children under
five-years-old (5.7%). The most lasting symptoms were
itching (240 = 153 hours), sneezing (94 = 95.5 hours),
coughing (87 = 63.7 hours) and numbness (78 = 68.9
hours); however, these were the less frequently referred
symptoms.

The probable causes of symptoms most frequent-
ly listed by villagers were sun exposure (39.3%, for
headache, nausea, blurred vision, dizziness, ringing
ears, sneezing, coughing, dysuria, and watery eyes),
food poisoning (17.7%, for vomiting, abdominal pain
and itching), parasites (15%, for itching), flu (13.8) and
other causes (10.4%, for finger numbness) (Table III).
Insecticide spraying was adduced as a cause by only
2.1% of the interviewees reporting symptoms. Among
the other causes listed were allergy, Parkinson’s dis-
ease, and excess of work.

salud piiblica de méxico / vol.48, no.4, julio-agosto de 2006
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Table Il
DISTRIBUTION OF MOST COMMON SYMPTOMS BY AGE, DURATION OF SYMPTOMS LISTED BY THE INTERVIEWEES
OF HOUSEHOLDS IN LOCALITIES ON THE COASTAL PLAIN OF CHIAPAS, MExico IN 1998

Percentage by age group Duration of symptoms™
Symptoms None <5 >5 Both N Mean D Range NF
Headache 63.0 3.0 335 0.5 74 23.1 332 1-192 70
Nausea 9l 2.9 6.2 - 18 29.6 26.6 1-96 19
Vomiting 86.1 5.7 8.1 - 27 23.1 24.1 1-96 29
Blurred vision 95.2 - 4.8 - 10 15.4 20.6 1-48 5
Dizziness 89.9 | 9.2 - 21 15.2 19.6 1-48 10
Ringing ears 99 - 0.5 0.5 2
Sneezing 90.7 | 6.4 2 22 94 95.5 2-360 I
Coughing 87 34 72 24 26 87 63.7 2-240 26
Abdominal pain 74 3.8 21.6 0.5 52 19.8 222 1-72 52
Numbness 96.5 0.5 3 - 9 78 68.9 24-168 4
Dysuria 80.6 0.5 18.9 - 40 69.6 84.1 2-360 18
Watery eyes 922 - 78 - 15 44.6 61.7 1-192 10
Itching 96.1 - 3.9 - 9 240 153 24-360 4
* Hours
# N for those listing any symptom

Table Il

SYMPTOMS AND THEIR COMMON CAUSES LISTED BY 12.5% OF INTERVIEWEES OF HOUSEHOLDS IN LOCALITIES
ON THE COASTAL PLAIN ofF CHiaPAs, MExico IN 1998

Symptoms n* Spray Sun Food Parasites* Flu$ Blood pressure Quick-temper Other Don'’t know
Headache 74 1.3 50 79 10.5 13.2 2.6 3.9 9.2 1.3
Nausea 18 5.6 278 222 222 Il - - Il -
Vomiting 27 - 13.8 345 27.6 6.9 - - 13.8 3.4
Blurred vision 10 - 50 10.0 20 20 - - - -
Dizziness 21 4.8 429 14.3 19 9.5 4.8 - 4.8 -
Ringing ears 2 - 100 - - - - - - -
Sneezing 22 14.3 19 14.3 14.3 333 - - 48 -
Coughing 26 74 222 Il 74 44.4 - - 37 37
Abdominal pain 52 - 29.6 333 6.7 9.3 - - 9.3 1.9
Numbness 9 - - 222 333 Il - - 333 -
Dysuria 40 24 85.4 4.9 4.9 2.4 - - - -
Watery eyes I5 12.5 37.5 25 6.3 12.5 - - 6.3 -
Itching 9 Il 1.1 333 44.4 - - - - -

* Number of answers listing the possible causes for each symptom

”

# Includes “parasites”, “sickness”, “infection” and “typhoid” as the specific causes
”

§ Includes “flu”, “cold”, “dust” and “heat” as specific causes

A significantly higher percentage of people with under the ROT (OF, PYR, and CARB) and the PYR treat-
blurred vision (70%), dizziness (52%), sneezing (59%), ments (40 and 33%, respectively, p< 0.05). No signifi-

coughing (59%), numbness (67%), watery eyes (59%) cant differences among treatments were found in the
and itching (56%) occurred in villages under the MOS percentage of people with headache, nausea, vomit-
(OP and PYR) (p< 0.05); while a significantly higher ing, ringing ears, and abdominal pain, (p> 0.05). The
percentage of people with dysuria were from villages results of the ordered logistic model indicated a posi-
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tive association between the report of symptoms in the
household and the different insecticide spraying treat-
ments. High severity index in households was associ-
ated with ROT treatment.

The probability of finding a house with high se-
verity index was higher in villages under ROT treat-
ment (OR= 3.27 95% Cl= [1.46, 7.34]) compared to
villages treated with DDT. Other treatments did not
show any significant association with the severity in-
dex (Table IV). The estimated probabilities for the se-
verity index according to the insecticide treatment are
presented in Table V.

Acceptability of insecticide spraying. When asked about
the benefits of residual spraying, 81.1% of villagers
responded that it was useful in reducing mosquito
bites, 8.5% responded that it reduced cockroaches and
6.6% indicated no benefits (Table VI). Significant dif-
ferences occurred among respondents under different
treatments (x> 30.556, DF= 6, p< 0.0001). Of those re-
spondents associating spraying with a reduction in
cockroaches, 77.7% were under the ROT strategy. Fifty
percent of those responding that there was no benefit

Table IV
ORDERED LOGISTIC MODEL RESULTS
FOR THE SEVERITY INDEX

Variable 0dds Ratio [95% Conf.Interval]
DDT |
MOS 0.71 (0.21-2.37)
PYR 1.58 (0.64-3.98)
ROT 327 (1.46-7.34)
Log (waiting time) 1.96 (1.26-3.07)
Days after spraying 0.98 (0.96-1.01)
Acilliary parameters
Jeutl -1.24211 (-2.45,-0.04)
Jeut2 0.6265315 (-0.57, 1.82)
Table V

ESTIMATED PROBABILITIES FOR THE SEVERITY INDEX
BY TREATMENT ACCORDING
TO THE ORDERED LOGISTIC MODEL

Severity Index

Treatment None Low High
DDT 0.3657657 0.308252 0.3259823
MOS 0.275268 0.3043891 0.4203429
PYR 0.3483842 0.3077506 0.3438653
ROT 0.2023761 0.2789359 0.518688
322

Table VI
BENEFITS FROM INDOOR RESIDUAL SPRAYING LISTED
BY INTERVIEWEES OF THE HOUSEHOLDS IN LOCALITIES
ON THE COASTAL PLAIN oF CHiAPASs, MExico IN 1998

Major Additional
Benefits from indoor spraying N Percent N Percent
Reduce mosquitoes 172 8l.1 10 5.1
Reduce cockroaches 18 8.5 76 39
Reduce rats 2 0.9 7 3.6
Prevent malaria 4 1.9 14 72
Other benefits 2 0.9 14 72
None 14 6.6 74 379
Total 212100 195 100

were under DDT treatment. Only 1.9% associated the
spray with malaria transmission prevention.

When villagers were asked about benefits in addi-
tion to those first mentioned, malaria prevention in-
creased to 7.2% and 39% listed reduction in cockroaches,
but 37.9% responded that there was no other addition-
al benefit (Table IV). Significant differences occurred
among treatments (x> 30.059, DF=15, p=0.0117), where
50% of those indicating malaria prevention and 50%
of those listing reduction in mosquitoes were from vil-
lages under ROT, and the lowest percentage (9.2%) of
those listing reduction in cockroaches were from the
MOS treatment.

Most interviewees (83.7%) welcomed spraying,
indicating that there was nothing they disliked about
it. Half (4.3%) of the villagers who disliked spraying
complained about the smell and 2.4% disliked having
to remove furniture from the house. Other observations
included a lack of insecticide effect, irritation and diz-
ziness resulting from the insecticide exposure. Signifi-
cant differences were detected (x>~ 17.351, DF= 3, p=
0.0006) when the two most frequent responses (noth-
ing against it and bad smell) were compared by treat-
ment; the highest percentage (61.1%) of respondents
that disliked the smell and the lowest percentage
(18.3%) that listed nothing against the insecticide came
from villages under MOS.

In the opinion of those interviewed, the three most
common causes of why other villagers refuse insecti-
cide spraying were that: they disliked taking their fur-
niture out of the house (35%), the smell (35%) and the
disorder that it provokes (11%). The responses were
statistically different between treatments (>~ 22.142,
DF= 12, p= 0.036). Compared to other treatments, re-
moving the furniture and the disorder were signifi-
cantly lower in the MOS treatment (11 and 13.6%,
respectively). While poisoning of pets was significant-

salud piiblica de méxico / vol.48, no.4, julio-agosto de 2006
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ly lower (6.3%) and “a waist of time” was more fre-
quently listed (40%) in villages under DDT. Allergies
and sickness, concerns about possible dangers for
their babies and poor knowledge about insecticide
spraying were other causes listed for refusal.

Numerous answers were received to the open
question on what they would change about the spray-
ing activities to improve acceptability. The most com-
mon suggestions were to improve the understanding
of the procedure in the communities (32%) and to
change the smell of the insecticides (15%). Twelve per-
cent responded that “complaints will never change” and
7% said to “spray with the furniture inside”. Changing
the insecticide was suggested by 4%, “not to kill do-
mestic animals” by another 4%, “do nothing” was sug-
gested by 7% and 4% did not know what could be
changed. No significant differences were found when
the most common suggestions were compared by treat-
ment (p> 0.05). However, a higher percentage among
those suggesting not to kill domestic animals (43%) and
to improve understanding (40%) was in the ROT treat-
ment. The highest percentages of those suggesting
changing the smell of the insecticide were in the MOS
(39%) and the ROT treatments (29%).

Discussion

Villagers referred to a series of symptoms that could
be related to insecticide exposure under different in-
secticide spraying strategies. Headache, abdominal
pain, dysuria and vomiting were the most frequently
listed; while the less frequent, but most lasting, were
itching, sneezing, coughing, and finger numbness. Al-
though most interviewees associated these symptoms
with sun exposure, food poisoning and parasites, a
severity index was constructed in order to analyze their
frequency in relation to the type of insecticide and the
spraying methods applied in the villages. Symptoms
and severity index level varied according to the spray-
ing treatment. High severity level was more frequent
in ROT than in all other treatments. In villages under
ROT a combination of OP, CAR and PYR were used
and accordingly, the most frequent symptoms listed
were a mixture of those previously associated with
exposure to OP (dizziness, coughing and numbness)
and PYR (sneezing, watery eyes and itching).>12 The
variability in the symptoms associated with different
insecticides indicates that although unrecognized by
villagers, insecticide side effects were occurring. Be-
cause of the exposure to the same insecticide, it would
be expected that in the ROT and in the PYR treatments,
villagers would have listed similar symptoms at the
same frequency; however, a higher severity index lev-
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el in ROT- treated villages opens the possibility of an
additive effect of OP, CAR and PYR in these localities.

On the other hand, some of the symptoms were list-
ed more frequently during the pre-intervention period"
than during intervention, suggesting that some symp-
toms could result from non-occupational exposure to
insecticides. This consideration is of relevance, as ac-
cording to a pre-intervention questionnaire, in MOS-
treated villages a significantly higher percentage of
villagers used insecticides for agricultural pests than in
other villages in the study. In any case, further studies
using direct measures to detect intoxication by pesti-
cides are required to link symptoms with insecticides
and their sources.

High coverage linked with acceptability are re-
quired for the success of vector control interventions.!®
The acceptability of indoor residual spraying is relat-
ed to whether householders perceive it as beneficial.
In our study area, villagers’ expectations were high
before the spraying intervention: 98% of them agreed
with indoor residual spray and 64% expected a reduc-
tion in mosquito bites.!” After two years of spraying,
villagers were more aware of the advantages and dis-
advantages of indoor spraying, and the proportion (81%)
of interviewees that perceived a reduction in mosquito
bites as its main benefit increased, but a reduction oc-
curred among those that found nothing they disliked
(84%) and agreed with the spraying. This proportion
was similar to the 80% of spraying coverage in the vil-
lages where the questionnaire was administered, and
could reflect its relationship with the acceptance of the
intervention.

The causes for refusal vary depending on the in-
secticide sprayed. In India, where most vector control is
still based on DDT indoor spraying, the general opin-
ion is against the usefulness of this insecticide, thus the
coverage is poor.?’ In our study, 50% of those respond-
ing that there was no benefit from spraying came from
the DDT-treatment villages. Complaints about poison-
ing domestic animals were significantly lower in the
same villages, while the “wasting of time” respondents
were significantly higher, linking complaints in these
villages with the lower efficacy of this insecticide.
Conversely, the greatest numbers of interviewees that
listed a reduction in cockroaches as a benefit from
spraying came from ROT-treated localities, linking the
reduction of the multi-insecticide resistance pest with
the intervention and its acceptance.

Only a low percentage of interviewees mentioned
specific aspects that they disliked about the spraying,
probably because of shyness or fear to express their own
opinions. Complaints increased when asked why, in the
respondent’s opinion, other villagers refuse the spray-
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ing, and the most common answers were: the smell of
the insecticides, having to remove the furniture and the
consequent disorder in the house. A noticeable result
was that the dislike of insecticide smell was significant-
ly more frequent in spraying treatments (MOS and
ROT) that included an OP. Accordingly, to improve
spraying acceptability villagers suggested changing
the smell of insecticides and spray with the furniture
inside. Acceptability correlated with the spray cover-
age achieved, although the most frequent suggestion
for improvement was to increase the understanding of
the objectives of spraying by the members of the com-
munities. This suggests that it is possible to increase the
levels of vector control provided that better awareness
in the community is achieved.

Although no causal-effect was documented and
villagers did not link symptoms with insecticide spray-
ing, our results confirm that insecticides cannot be ap-
plied without discomforts. The use of DDT in an area
of high resistance to this compound resulted in low
effect against house pests and the perceived useless-
ness of the intervention. On the other hand, more symp-
toms were associated with the MOS and ROT
treatments (Table V), indicating that the combination
of insecticides clearly increased the frequency and se-
verity of immediate undesired effects. The long-term
effect of these insecticides on the environment and
human health awaits investigation. These results in-
troduce new considerations in the application of these
strategies designed to retard the appearance of resis-
tance to insecticides currently available for public
health. Implementation of prevention strategies rath-
er than vector control measures will reduce the use of
insecticides and therefore the contact and possible side-
and long-term effects on humans.
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