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received the same evidence-based engagement protocol
to discuss and to mobilise for dengue prevention [22].

Ethics
The stringent ethical codes associated with RCTs, includ-
ing informed consent [23], play out differently in explana-
tory trials and community-led pragmatic trials, where
communities essentially choose what they want to do [24].
Issues of withholding interventions in control communi-
ties [25] can be settled by randomising the delay among
all eligible communities, as in a stepped wedge design. Re-
sidual problems include demonstrating respect for com-
munity autonomy when the locus of research shifts from
the individual to community level [26].

Intervention co-design
Intervention co-design is neither easy nor automatic,
and communities do not always come up quickly with
the most effective solutions. In Camino Verde, the ap-
proach to community-led design took 3 years to develop
prior to the main trial. Once the protocol was in place,
many residents started with the idea that government
should solve their dengue problem. Between the differ-
ent discussion groups in each intervention community
that led to multiple plans for prevention, most commu-
nities developed their compound intervention recognis-
ing different time lines; they chose some fast
turnarounds, like elimination of breeding sites, and lon-
ger term actions like garbage disposal and improving
water supplies.

Biases
Selection bias can be reduced by concealment of centra-
lised allocation of the intervention. As in most pragmatic
trials, blinding and placebos are impossible in
community-led trials, and biases can result from service
providers and communities knowing what the interven-
tions are. In a community-led trial a Hawthorne effect
(an impact because the group receiving the intervention
know they are receiving an intervention) is likely and is
part of the intervention benefit. Practical steps to ensure
knowledge of allocation of the intervention affects the
outcome measure as little as possible can include using
biological outcomes (such as serological evidence of
dengue infection in the Camino Verde trial) rather than
responses from officials. In interventions where partici-
pants choose what they do, it is possible that their
choice of intervention is influenced by what they read
[27]. In Camino Verde, communities chose the interven-
tion based on evidence of local vector habits and com-
munity discussions, so there was little risk of a
publication bias.

Trial implementation
In any trial, a rigid and well documented protocol helps
avoid undisclosed implementation flexibility [28]; this is
also true for community-led trials, when the interven-
tion is to share information and co-design solutions.
What individual intervention communities opted to do
in the Camino Verde trial was up to them, but the work
of the Camino Verde trial team adhered tightly to the
protocol. Mostly this involved training of facilitators and
handing over the evidence for discussion.

Analysis
In any cluster trial, a lot of analytic power is foregone
when cluster is the unit of randomisation and the unit of
intervention [29]. The Camino Verde main analysis per
protocol was the most conservative possible for a cluster
trial: a t-test treated each cluster as a unit and the out-
come rate as continuous variables in each cluster.
Strictly following protocol, as happened in the Camino
Verde analysis, avoids p-hacking [30] and hypothesizing
after the results are known (HARKing) [31]. This is es-
pecially important in community-led trials where local
initiatives can give rise to unexpected and interesting
ways of doing things. A Camino Verde example was the
reintroduction of larvivorous fish in some communities;
this generated interesting supplementary results [32] but
did not influence the trial’s principal analysis.

Ambiguity of indicators
Ambiguity of indicators and difficulty in defining the
measurement parameters are not avoided by randomisa-
tion and can cause problems in clinical, pragmatic and
community-led trials. With the further variability intro-
duced by different packages of solutions in each partici-
pating community, a reliable endpoint is helpful.
Camino Verde opted for a hard biological endpoint:
serological evidence of dengue virus infection.

Skills and infrastructure
Introduction of high level research methods and partici-
patory research into local programme development has
multiple advantages, including improving the
programme in question, but it requires a quantum shift
in skills and sensibilities. The key to almost any trial is
in the measurement skill. In community-led trials, add-
itional skills of promoting dialogue, often in an intercul-
tural context, are indispensable. An article by Morales-
Pérez and colleagues describes the training of Mexican
facilitators in the Camino Verde trial [33]. A big part of
the skill set is being able to stand back and simply sup-
port communities in what they want to do and how they
want to do it, something that does not come naturally to
many vector control programs.
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Unexpected negative outcomes
The turbulence implicit in any participatory research
process can in the short term introduce and exacerbate
local frictions. One example of this is the gender dy-
namic that seems to have resulted from the surge of
interest and involvement of women and children in the
Mexican arm of the Camino Verde trial [34]. Analysis
indicated interruptions of the results chain between
knowledge and preventive action in men exposed to the
intervention. It seems plausible that the strong involve-
ment of women in dengue control activities had a nega-
tive effect on the men in communities where activity in
public spaces or outside of the home would ordinarily
be considered a “male competence”.

The way forward
The Camino Verde trial is an interesting precedent for
community-led RCTs in public health, addressing the
well-known tension between programme interventions
and local needs. For logistical and administrative pur-
poses, public health programmes have objectives, actions
to reach those objectives, outputs, outcomes and im-
pacts. Unfortunately, that strong sense of system does
little to make programmes locally relevant or engaging
to stakeholders who must make them work. Locally,
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