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Results: In 70/90 clusters, key informants were unable to identify any organized community groups. Some
1.9% (1029/55,723) of the household population reported dengue illness in the past year, with a higher
rate in Acapulco region. Among children 3–9 years old, 6.1% (392/6382) had serological evidence of
recent dengue infection. In all three regions, household use of anti-mosquito products, household heads



season; and interviews with key informants (anyone with
a good knowledge about the community) in each cluster
which supported construction of a community profile.
The survey instruments drew on experience from a pilot
study in Nicaragua [14], and trained local fieldworkers
carried out the interviews and entomological inspec-
tions, and obtained the saliva samples. They obtained
consent to work in the communities from local leaders
and sought oral informed consent in each household.

Measurement of dengue antibodies
We used an ELISA procedure for detecting dengue-specific
IgG antibodies in the paired saliva samples [15, 16]. We
used dedicated software for automatic optical density trans-
fer from the ELISA reader to the computer, and used the
same programme to estimate IgG units, to estimate if there
was recent dengue infection or not, and to check for data
concordance [17].

Data management and analysis
Trained operators entered data twice using Epi-Data soft-
ware [18], with validation to minimize keystroke errors.





Discussion
The survey which generated the findings reported
here took place at the baseline of the Camino Verde
trial [12, 13], before communities were randomised to
intervention or control status. We used the findings about
rates of dengue infection in different clusters to stratify
the clusters prior to randomisation [12, 13]. The findings
shed light on the conditions under which the Camino
Verde intervention took place in the coastal regions of
Guerrero, Mexico, and supported the management of the
intervention there [24].

Evidence was the main tool for community mobilisation
in Camino Verde and results from the baseline survey

were an important part of that evidence. The field teams
shared three kinds of results from the baseline communi-
ties: those from the collection of children’s saliva samples,
those from the entomological inspections, and those from
the household survey. Feedback of individual results from
the saliva sample provided the opportunity for the briga-
distas (community mobilisers) to approach every family in



types of containers where Aedes aegypti larvae and pupae
were most concentrated, enabling the intervention team
to prioritise these containers in their education efforts.

Community organisation
As reported here, community key informants in the
baseline survey in Mexico could not identify any orga-
nized community groups in three-quarters of the 90 sites
(see Table 1). This was in sharp contrast with Nicaragua
where most neighborhoods had recognized, active leader-
ship closely allied with the Sandinista government. The
Mexican intervention team had to spend considerable
time and effort in search of suitable community leadership
before the intervention could be fully launched [24].

Community priorities
Levels of self-reported (that is, recognized) cases of
dengue illness in the last 12 months were relatively low
in the baseline survey in the 90 coastal clusters in
Mexico: overall 1.9%, and lower in Costa Grande and
Costa Chica. The rate of dengue illness in Acapulco was

2.3 times higher (3.5/1.5) than in Costa Grande, and
almost six times higher (3.5/0.6) than in Costa Chica. In
the baseline survey in Managua, Nicaragua, self-reported
dengue cases were 24% higher and serological recent
infection was double compared to Mexico [12]. The low
levels of recognized clinical dengue infection in the trial
population in Mexico, especially in areas outside the
Acapulco region (and Acapulco City itself ), meant that
the brigadistas sometimes faced communities that had
priorities other than dengue and were therefore less
interested in getting involved in activities to reduce
mosquitoes in their environment.

In the Mexican baseline study reported here, urban
residence was associated with both self-reported dengue
illness and serological recent dengue infection. Other
authors have reported that dengue is a mainly urban
phenomenon, with infection risk higher where there is
disorganized urban growth, with lack of access to water,
electricity, drainage, paved streets, education and health
services [26]. Such conditions exist in Acapulco, which
is not only a tourist attraction, but also a destination for

Table 3 Final models of multivariate analysis of factors associated with reported dengue illness in the last 12 months in household
members

Variable Crude OR adjusted OR 95%CIca

a) Acapulco region, N = 19,008, Clustered by site, n = 30

Younger than 25 years 2.09 2.23 1.67–2.98

Working household head 1.57 1.40 1.03–1.89

Household head with ≥6 years of education 1.53 1.25 1.02–1.54

<5 people in household 1.45 1.59 1.25–2.02

Household uses anti-mosquito products 1.35 1.33 1.06–1.66

Urban residence 1.54 1.54 1.07–2.22

b) Costa Grande and Costa Chica regions; N = 35,461; Clustered by site, n = 60

Female 1.27 1.28 1.04–1.57

Working household head 1.45 1.54 1.11–2.12

<5 people in household 1.50 1.53 1.14–2.05

Household uses anti-mosquito products 1.69 1.68 1.22–2.32

For Acapulco region, other variables included in initial model were: sex, type of dwelling, presence of temephos, language, and presence of containers
with larvae/pupae
For Costa Grande and Costa Chica regions, other variables included in initial model were: age, area of residence, type of dwelling, presence of temephos,
education of household head, language, and presence of containers with larvae/pupae

Table 4 Recent dengue infection in children aged 3–9 years, by region

Region Percentage (proportion) with evidence of recent dengue infection

Quadrupling of IgG level 95%CI Trebling of IgG level 95%CI Doubling of IgG level 95% CI

Acapulcoa 9.2% (184/1994) 8.0–10.6 12.1% (242/1994) 10.7–13.6 19.4% (387/1994) 17.7–21.2

Costa Grandeb 5.2% (97/1869) 4.2–6.3 8.2% (153/1869) 7.0–9.5 16.5% (308/1869) 14.8–18.3

Costa Chicab





many people who travel from within the State and the
rest of Mexico looking for work. Despite the higher rate
of dengue in urban sites in the baseline survey, the
Aedes aegypti vector was present in every rural site [25]
and frequent visits of rural dwellers to urban areas could
put them at risk of contracting dengue and set off
epidemic outbreaks in rural areas, as has been observed
elsewhere [27].

Self-reported dengue illness and dengue infection
The rates of recognized dengue illness in the baseline
survey were well below the rates of dengue infection (as
assessed by IgG levels in saliva) in children aged 3–
9 years (see Table 5). It is recognized that many cases of
dengue infection are not associated with clinical dengue
illness [6]. The findings from the saliva examinations in
children provided parents with evidence of how the
infection could be affecting their children, even in the
absence of obvious illness at the time.

Subclinical infections are important. They may contrib-
ute to continuing dengue transmission, as well as to the
emergence of serious forms of the illness. According to
illness surveillance reports, strands DENV1 and DENV2
were present in Guerrero in 2009, while DENV1 and
DENV3 were identified in 2010 [1, 2]. Previous studies
show that co-circulation of DENV strands increases the
risk of epidemics and serious dengue cases [28].

Age patterns
The incidence of self-reported dengue illness was higher
among family members younger than 25 years. Other
authors have reported a similar age gradient, and it may
be that older adults have developed some level of im-
munity, having been exposed to all four serotypes—and
been infected by at least one of them—over a longer
period of time [29].

Among children aged 3–9 years, the age pattern for
serological dengue showed higher rates among the youn-
gest children (aged 3–4 years), while the age pattern for
recognized dengue infection showed higher rates among
the older children (aged 8–9 years) (see Table 5). The
association between young age and serological evidence
of recent dengue infection remained in multivariate



Limitations
We identified cases of dengue on the basis of self-reports
from the household respondent in each household. Such
reports may not be fully reliable. Under-reporting of
dengue cases may have been more marked in some
households, as discussed above. We did not ask about the
severity of symptoms, although we did collect information
about whether cases had been admitted to hospital for
treatment [35]. As with all cross-sectional analyses, we
cannot interpret the associations we identified in our
analysis as being causal.

Conclusions
Findings from the baseline study of the Camino Verde
trial confirmed and highlighted associations with dengue
virus infection and with self-reported dengue illness.
Discussion and dissemination of evidence from the base-
line survey were integral to the intervention in the trial
communities. The weakness of community leadership
and the relatively low rates of self-reported dengue
illness were challenges that the Mexican intervention
team had to overcome. The higher occurrence of dengue
illness among women in Costa Grande and Costa Chica
noted in the baseline study may help explain why
women participated more than men in achieving the
successful outcome of the Camino Verde trial.
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