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Abstract

Obijective. To investigate if family head genre-associated
education is related to the risk of domiciliary Aedes aegypti
larval breeding in a dengue-endemic village of Southern
Mexico. Material and Methods. A family head was con-
sidered to have a low education level if he/she had not com-
pleted elementary school. To estimate larval breeding risk
within each household, a three-category Maya index was
constructed using a weighted estimation of controllable
and disposable domestic water containers.A socio-economic
index was constructed based on household construction
characteristics. Results. Low-level education of either family
head was associated to higher larval breeding risk. House-
holds with low-educated mothers had more larval breeding
containers. These associations persisted after adjusting for
household socio-economic level. Conclusions. These re-
sults indicate that households with female family heads with
low education levels accumulate more containers that fa-
vor Ae. aegypti breeding, and that education campaigns for
dengue control should be addressed to this part of the po-
pulation.The English version of this paper is available too at:
http://www.insp.mx/salud/index.html
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Resumen

Objetivo. Investigar si la escolaridad asociada con el géne-
ro de los jefes de familia de una localidad endémica de den-
gue en el sur de México estaba relacionada con el riesgo de
cria intradomiciliaria de Aedes aegypti. Material y méto-
dos. Se considerd que un jefe de familia tenia baja educa-
cion si él/ella no habia completado la educacién primaria.
Para estimar el riesgo de cria larvaria en cada domicilio se
construy6 un Indice Maya de tres categorias a partir de la
estimacion ponderada de recipientes controlables y des-
echables. Se construy6 un indice socioeconémico basado
en los materiales de construccion de la casa. Resultados.
Niveles bajos de educacion de los jefes de familia se asocia-
ron con niveles altos de riesgo de cria de larvas de mosqui-
tos. Pero las casas con jefas de familia con baja educacion
tuvieron mas recipientes en riesgo para la cria de larvas.
Estas observaciones no se modificaron después de ajustar
por el nivel socioeconémico. Conclusiones. Estos resulta-
dos indican que las casas con jefas de familia de baja educa-
cién acumulan mas recipientes que favorecen la cria de larvas
Ae. aegypti, y que seria conveniente que las campafias de
educacion para el control del dengue se dirigieran hacia
esta parte de la poblacion. El texto completo en inglés de
este articulo también esta disponible en: http://www.insp.mx/
salud/index.html
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A edes aegypti, the main vector of dengue fever in
the Americas, is well adapted to urban environ-
ments, where person-made water containers provide
suitable habitats for their larvae to breed.! In tropical
areas, discarded metal drums and concrete-built tanks,
used to collect and storage water, are the most frequent
habitats for these larvae. Other containers such as
flowerpots as well as discarded tires and bottles that
accumulate in backyards are also used by this mosqui-
to to lay its eggs, when rainfall provides the necessary
water substrate. The use of metal drums and concrete
tanks for water storage is used as a remedy to inade-
quate water supply services, but in places where wa-
ter is efficiently provided, the use of containers for daily
use is determined by culturally-dictated practices.?
Gender has an important effect on the distribu-
tion of activities within the household. As family heads
are more frequently males, house chores are more fre-
quently carried out by housewives.> Although it is
expected that socio-economic factors may have an im-
portant effect on housing conditions, including water
storage practices, a gender-related labor distribution
within the family suggests that these conditions could
be differentially affected by the educational level of
its dwellers.? We present herein the results of a study,
conducted in Southern Mexico, to investigate whether
the level of schooling of the male and female family
heads was associated to the risk for the presence of
water containers suitable for Ae. aegypti larval
breeding within households. These observations may
provide useful information to better target future anti-
dengue educational programs by health authorities.

Material and Methods

The study was carried out in Huixtla, (92° 97° N; 15°
8 W) a city where dengue fever is endemic, with 45 000
inhabitants located on the Pacific Ocean coastal plain
of Chiapas, Southern Mexico. A cross-sectional study
was carried out between July and August 1994. The
locality was divided into four areas (center, interme-
diate, peripheral and city edges). In each area 62
households were randomly selected for the study (25%
of total). Both male and female family heads were in-
terviewed and a questionnaire to investigate socio-de-
mographic conditions was applied. The questionnaire
obtained information on house ownership, both fa-
mily heads” age, schooling and occupation, as well as
the number of persons living in the house. A family
head was considered to have a low level education if
he or she had not completed six years of formal ele-
mentary school.
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Following the interview, an entomological survey
within the household and its backyard was carried out
by the same personnel that conducted the interview.
All possible water containers with or without Ae. ae-
gypti larvae were registered and classified as control-
lable and disposable ones. Controllable containers were
those in use in the household that could be manipulat-
ed by man to avoid mosquito larval breeding. These
included: concrete tanks, metal drums, flower pots,
aluminum tanks, small buckets, and other plastic con-
tainers used to carry or storage water. Disposable
containers, abandoned or stored in the backyard, were
those not in use in the household but, in the event of
rainfall, could become breeding sites; these included:
tires, cans, tubs, etc. Bottles were excluded because they
contributed with less than 0.01% to the total number
of disposable containers.

We used the Maya index (MI) to estimate larval
breeding risk.* Briefly, this index was constructed for
each household using two indicators: the Breeding Risk
Indicator (BRI) and the Hygiene Risk Indicator (HRI).
Both indicators were categorized as high, medium and
low according to tertiles distribution. To construct the
Maya index, both, BRI and HRI values of each house-
hold, were plotted in a 3 x 3 matrix where high Ae.
aegypti larval breeding risks categories corresponded
to: BRI3/HRI3, BRI3/HRI2 and BRI2/HRI3, medium
breeding risks were: BRI1/HRI3, BRI2/HRI2, BRI3/
HRI1, and low breeding risks were: BRI1/HRI1,
BRI2/HRI1 and BRI1/HRI2. The BRI was obtained by
dividing the number of controllable containers in the
house by the mean number of Ae. aegypti larvae-pos-
itive controllable containers per house among the sur-
veyed households in the community. The HRI was
obtained by dividing the number of disposable con-
tainers by the mean number of Ae. aegypti larvae-po-
sitive disposable containers per house among the
surveyed households in the community.

The socio-economic level of each household was
estimated from the following characteristics: type of
floor, walls and roof, and water supply.® A socio-eco-
nomic index was constructed, including low, medium
and high levels according to the household’s percentil
distribution. An exploratory analysis was conducted
on each variable to obtain simple frequencies and his-
tograms. Due to the non-normal distribution of the two
indicators BRI and HRI, Spearman’s correlations were
calculated for the number of total containers per
household and the number of positive containers
per household. After documenting significant correla-
tions between the BRI and HRI indicators among the
households surveyed, these indicators were used to in-
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vestigate the probability of the presence of Ae. aegypti
positive containers per household. This probability was
obtained by dividing the proportion of positive house-
holds classified as corresponding to high and medium
BRI or HRI category by the proportion of BRI or HRI
low category households. To assess the relationship
between demographic factors and the risk of having
positive larval habitats we used a polytomous logistic
regression model. This statistical procedure can be used
as an extension of the logistic regression model for a
response variable with three categories. The covariate
coefficients are interpreted as odds ratios, as they esti-
mate the change in the log odds of having a medium
or high Maya index value by unit change in the inde-
pendent variable. All analyses were conducted using
the STATA statistical package.

Results

A total of 1 965 containers with potentiality for larval
breeding were identified in the 248 houses surveyed,
corresponding to a mean of 7.9 containers per house-
hold. Of these, 44.6% were controllable (10.1% of these
had Ae. aegypti larvae), and 55.4% were disposable
ones (19.1% of these had Ae. aegypti larvae) (Table I).
More than 50% of controllable containers were buckets;
metal drums, plastic containers and tubs contributed
with 5.61% each one. Tires represented 30.7% and cans
21.6% of all disposable containers. Regarding entomo-
logical and larval breeding indexes, the proportion of
houses with low, medium and high MI category were
0.44 (n=109), 0.24 (n=59) and 0.32 (n=80), respectively.
Spearman’s correlations against number of total con-
tainers and the number of positive containers per
household resulted in a positive correlation for con-
trollable and discarded containers (r= 0.40, p< 0.0001
for BRI, and r= 0.54, p< 0.0001 for HRI).

Houses with high and medium BRI levels were 32
(p< 0.01) and 8.0 (NS) times more likely to have Ae.
aegypti positive containers than houses of low BRI le-
vel. Similarly, high and medium HRI level houses were
58 and 12 times more likely to have positive contai-
ners than those of low HRI level (Table II).

Twenty-three households corresponded to high,
146 to medium and 79 to low socio-economic category
levels. Low socio-economic level households were two
times more likely to be included in the medium MI
and three times more likely to be included in the high
MI categories than in the lower MI (OR= 1.95, 95% CI
0.6-6.4 and OR= 3.45, 95% CI 0.9-11.9, respectively).
Also, medium socio-economic level households were
1.7 more likely to be included in the high MI catego-
ries than in the low MI (OR= 1.7, 95% CI 0.3-5.2). After
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Table |
WATER CONTAINERS AND PRESENCE OF AEDES AEGYPTY
LARVAE IN 248 HOUSEHOLDS IN HUIXTLA,
CHiapras, Mexico, 1994

Container type Total  Number % with % of total larvae
number with larvae larvae in the survey

Controllable 878 89 10.13 29.96
Bucket 445 49 11.01 16.49
Small bottles 6 6 100 2.02
200-liter metal drums 37 5 1351 1.68
Plastic containers 90 5 555 1.68
Plastic bathtubs 54 5 9.25 1.68
Ceramic pots 24 4 16.6 1.34
Metal can lids 47 4 8.51 1.34
Tanks 102 4 3.92 1.34
Casserole pots 7 3 42.85 1.01
Plant pot bases 43 3 6.97 1.01
Wells 23 1 434 0.33

Disposable 1087 208 19.13 70.04
Water storage containers 424 69 16.27 23.23
Tires 111 64 57.65 2154
Cans 282 45 15.95 15.15
Others 222 21 9.45 7.07
Broken vases 48 9 18.75 3.03
Total 1965 297 100 100

adjusting for the education level of family heads, the
multivariate model indicated that low economic level
households were 1.5 more likely to be included in the
medium MI and 2.2 more likely to be included in high
MI categories than in the lower MI (OR= 1.5, 95% CI
0.4-5.2 and OR= 2.2, 95% CI 1.6-7.8, respectively). On
the other hand, medium economic level households
were 1.1 more likely to be included in the high MI cat-
egory than in the low MI (OR= 1.11, 95% CI 0.34-3.6).
The analysis of education level of household family
heads and the frequency and abundance of Ae. aegypti
larval habitats, showed that in 43 out of 248 house-
holds included in the study, both male and female
household family heads had completed primary
school (17.3%); in 78 both family heads did not com-
plete primary school (31.4%), in 106 the male complet-
ed primary school but not the female (42.7%), and in
21 the female completed primary school but not the
male (8.4%).

The results of the bivariate analysis are presented
in Table III. Households where the mother did not com-
plete primary school were two times more likely to be
included in the category of medium MI and three times
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Table 11
DISTRIBUTION OF AEDES AEGYPTI POSITIVE HOUSEHOLDS
AND DISPOSABLE CONTAINERS WITH LARVAE ACCORDING
TO THEIR BREEDING RISK INDICATOR
AND HYGIENE RISK INDICATOR IN HUIXTLA,
CHiapras, Mexico, 1994

Presence of Ae. aegypti
Total containers  Number  Number Prevalence of
per households  positive positive  positive Households

surveyed households  containers (95% CI)*
BRI Category
Low 177 1 1 1.2;(0.03-7.2)
Medium 86/56 5 5 8.9;(2.9-19.6)
High 791/115 37 66 32.1;(23.7-415)

HRI Category

Low 59/87 1 1 1.1;(0.02-2.6)
Medium 81/55 7 9 12.7; (5.2-24.4)
High 947/106 62 151 58.4; (48.5-67.9)
Total 1965/248 113 233

* 95% CI: 95% confidence interval
BRI: breeding risk indicator
HRI: hygiene risk indicator

times more likely to be included in the high MI than in
the lower MI category (OR= 2.7, 95% CI 1.3-6.0 and
OR=3.2,95% CI1.6-6.6, respectively). Households were
only the male family head completed elementary

school were almost three times more likely to be in-
cluded in the high MI category (OR= 2.4, 95% CI 0.9-
6.1and OR=2.8,95% CI1.2-6.0, respectively). Although
the analysis indicated that households where only the
female had completed primary school were 1.6 and 1.7
times more likely to be included in medium and high
MI categories, this was not statistically significant.
When adjusted for household economic level in the
multivariate polytomous regression analysis, these
observations remained unchanged (Table III). This
analysis indicated that households where only females
completed primary school were not more likely to be
included within the medium and high MI categories
(OR=10.9, 95% CI 0.3-3.3 and OR= 0.8. 95% CI 0.3-2.6,
respectively).

Discussion

Aedes aegypti is well adapted to domestic and peri-
domestic environments where larval breeding occurs
in almost any exposed recipient containing water.>'
Larval breeding also occurs in containers specifically
used for water storage, a condition facilitated by the
lack of proper water supply. Accordingly, in this study
Ae. Aegypti larval breeding in households was repre-
sented by both controllable and disposable containers,
as documented in other dengue endemic areas.!** The
contribution of controllable containers to larval breed-
ing was high, but larval breeding in disposable con-

Table I11
AEDES AEGYPTI LARVAL BREEDING RISK, ESTIMATED BY POLYTOMOUS LOGISTIC REGRESSION,
AS A FUNCTION OF EDUCATION AND SOCIO-ECONOMIC LEVELS
OF FAMILY HEADS IN HUIXTLA, CHIAPAS, MExIcO, 1994

Multivariate adjusted model
Family head education

Bivariate unadjusted model
Family head education

Both _ educated _ low educated  Both with low  Both _ educated _ low educated Both with low

educated  _ low educated _ educated education  educated _ low educated _ educated education

(n=43)* (n=21) (n=106) (n=78)
Medium risk vs. low risk 1.0 1.7 (0.5-5.4 ) 2.4 (0.9-6.1) 27(13-60) 10 0.9 (0.3-3.3)¢ 2.7(0.8-5.8)° 2.6 (1.2-5.9)
High risk vs. Low 1.0 1.6 (0.5-5.1) 28(12-60) 32(16-66) 10 0.8 (0.3-2.6)¢ 2.3 (10-56)° 2.8 (1.3-58)

Socio-economic level Socio-economic level
High Medium Low High Medium Low
(n=23) (n=146) (n=79)

Medium risk vs. low risk 1.0 0.8 (0.4-2.6) 1.7 (0.3-5.2) 1.0 0.7 (0.2-2.2)* 1.1 (0.3-3.6)*
High risk vs. low risk 1.0 1.9 (0.6-6.4) 3.4 (0.9-11.9) 1.0 15 (0.4-5.2)* 2.2 (16-7.8)*

* n=number of households in the category
¥ Cl, Confidence intervals

§ Adjusted for economic level

# Ajusted for education level
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tainers was higher (an estimated 70% of total larval
production) similar to that reported elsewhere.!

As larval breeding sites increase in houses that
accumulate refuse, including discarded containers*1
dengue transmission by Ae. aegypti has been asso-
ciated to poor hygienic conditions, which in turn may
be associated to low socioeconomic levels and to low
schooling of the house dwellers.'® The data presented
here indicate that the risk of dengue transmission, es-
timated by MI (an estimation of the larval breeding
risk in relation to hygiene levels), is higher in house-
holds of low socioeconomic level, similar to the situa-
tion reported in other areas.!* A correlation between
low socioeconomic and schooling levels has also been
reported.'*® To our knowledge, this is the first report
dealing with the association of low schooling with the
presence of dengue breeding sites. Additionally, a more
important effect of the education level of the female
family head was documented.

Several indexes have been instrumental to estimat-
ing dengue transmission risk, including the traditio-
nal house, recipient, and Breteau indexes.”” However,
these indexes are indicative of the global transmission
risk in the community. Within a community, not all
houses have the same potential for larval breeding, and
the identification of those houses likely to have high
larval production is important to better direct control
activities. The Maya index has been successfully used
to estimate Ae. aegypti larval breeding in dengue en-
demic areas.* The classification of potencial breeding
sites in controllable and disposable materials incor-
porates a domestic hygiene index witthing the ML.
Furthermore, this indicator was a predictive element
in the breeding risk matrix constructed (Maya index),
and indicated that the likelihood of the presence of Ae.
Aegypti larvae in high and medium HRI houses was
32 and 8-fold than in houses with low HRIL.

The analysis of the effect of schooling in adult
house dwellers, represented by male and female fa-
mily heads, indicated that low education levels are
associated to higher MI. But more important, if at least
one of the family heads has completed primary school,
medium and high MI occur when the housewife is the
uneducated partner. Higher MI was also associated to
low socioeconomic household levels. As low school-
ing is common in precarious socioeconomic condi-
tions, an adjustment was necessary to better estimate
the effect of schooling. In a multiple polytomous re-
gression analysis, after adjusting for socioeconomic
conditions, the association of medium to high MI and
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low schooling persisted, for both family heads or the
housewife only.

A limited number of epidemiological studies on
infectious diseases in relation to gender issues are avai-
lable.!® These studies indicate the importance of gen-
der-related activities on women’s susceptibility to the
infection and their participation on control activities.
Thus, in Egypt, low-educated and economically depend-
ent women had little knowledge on malaria and
schistosomiasis and less access to information and pre-
ventive measures. ® In Bolivia, although most women
are familiar with triatomine bugs inside their houses,
low-educated women are less likely to identify these
insects as Chagas disease vectors."” Similar attitudes
were observed in our study; although housewives knew
of the presence of Ae. aegypti larvae in their houses,
they were unaware of their potentiality as biting
mosquitoes, and less of their potentiality as dengue
vectors. Also, in Kenya, the usage of insecticide-impreg-
nated bednets was significantly related to the mothers’
educational level,  and a comprehensive review of the
literature noted that worldwide, for each year of mother
schooling a decrement of 7-9% in childhood mortality
rate was documented.? These studies highlight the role
of women in disease prevention and the need of their
education.

Cultural conventions imposing different social
roles on men and women are determinant for their dif-
ferent exposure to vector-borne diseases. Thus, in In-
dia, the risk of malaria infection in men is determined
by their exposure in working settings outside their
home, while women, having the responsibility of the
house chores, are exposed in or nearby household com-
pounds.*? This social structure may certainly be res-
ponsible for a more important participation of women
in disease control activities within their households.
Women contribution to the community welfare should
be addressed using a holistic approach, in which along
with the recognition of the social conventions deter-
mining their role in family care, their special needs
and direct participation in environmental keeping are
fully recognized and properly promoted.

The results of the present study suggest that den-
gue control in southern Mexico could benefit with the
participation of female family heads in eliminating lar-
val breeding. As gender roles are difficult to change
by direct outside interventions, they also indicate that
the best strategy for this purpose could be educational
campaigns especially directed to this sector of the po-
pulation.
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