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A systems view of mosquito-borne diseases in communities

| = Infections

UNIVERSITY OF NOTRE DAME



A systems view of mosquito-borne diseases in communities

. g

| = Infections

M = Mosquitoes

UNIVERSITY OF NOTRE DAME



A systems view of mosquito-borne diseases in communities

| = Infections B = Behavior

UNIVERSITY OF NOTRE DAME



A systems view of mosquito-borne diseases in communities

| = Infections B = Behavior

M = Mosquitoes

UNIVERSITY OF NOTRE DAME



A systems view of mosquito-borne diseases in communities
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A systems view of mosquito-borne diseases in communities
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A systems view of mosquito-borne diseases in communities

COVER TANKS,
SINKS AND POOLS.

PROTECT DOORS AND WINDOWS
TURN OVER CONTAINERS THAT WITH MOSQUITO NETTING.
CAN ACCUMULATE WATER AND
REMOVE ANY THAT ARE NOT
NECESSARY.

CHANGE WATER IN VASES AND FLOWER
POTS ONCE A WEEK. IT IS IMPORTANT TO
CLEAN THEM IN CASE MOSQUITO EGGS ARE
ATTACHED TO THE SIDES.

CLEAN RAIN GUTTERS AND
DRAINS, IF THEY GET BLOCKED
KEEP GARBAGE CONTAINERS DRY AND WELL WITH LEAVES AND GARBAGE,

COVERED. THERE WILL BE MOSQUITOES.

) Panmerican (28 workd Health
PAHO i @z

| = Infections B = Behavior
M = Mosquitoes W =Water

UNIVERSITY OF NOTRE DAME

Pan American Health Organization. 2019



A systems view of mosquito-borne diseases in communities
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A systems view of mosquito-borne diseases in communities
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What can we learn from this system perspective?

1. Behavioral responses have the potential to act as
a stabilizing force on outbreaks (T I =»T B =1 I).

2. Successful behaviors could be difficult to
maintain (T B -l W -1 M -l B).

3. Elimination could be made more difficult by
deterioration of behaviors in response to low
levels of infection ({ I -1 B —>TI).

4. Failure to address unreliable water services
means that more effort is required by
governments to control mosquitoes
(G »T W requires G »T M and G —T B).
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Beyond the system perspective

Is behavioral variation dynamic or static?

Dynamic
 Brespondstol, B, M, and/or (.

* If this is true empirically, then the aforementioned
predictions hold.

Static

* Individuals differ in B in ways that are not responsive to
changesinl, B, M, and/or G.

* If this is the case empirically, then the implications are
much different.
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Beyond the system perspective

Does coordination matter?

Preliminary simulations suggest that, all else equal,
impacts are greater when interventions are coordinated.
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Beyond the system perspective

Do communities fundamentally differ?
e Socialnorms (B — B)
* Disease awareness (I = B)

Water storage practices (B —» W)
Piped water reliability (G = W)
Mosquito ecology (W — M)

Mosquito control (G —» M)

Vector competence (M — 1)
* Government messaging (G — B)
e Population immunity (I = I)

e Othervariables (e.g., climate)

UNIVERSITY OF NOTRE DAME



Beyond the system perspective

How much of this complexity do models need to account for?
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