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• Anthropogen ica l ly  

dr iven  

⚬ Biod ivers i ty↓

⚬ Carbon  storage  ↓

⚬ Infect ious  d i sease  ↑ 

￭ Pathways?

(MacDonald & Mordecai, 2019)
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• Prev ious  theor ies

⚬ Entomolog ica l  r i sk  and  f ront ier  sett lements

⚬ Direct  l ink?

• Should  we expect  increased  t ransmiss ion  as  a  resu l t  o f  human 

expans ion?

(MacDonald & Mordecai, 2019)



• 2003-2015 dataset  

• 795 munic ipa l i t ies  in  9  states

• HYPOTHESIS :  b id i rect iona l  feedback  mechanism

(MacDonald & Mordecai, 2019)



• S IVEP  - Malar ia  moni tor ing  system

⚬ Al l  munic ipa l i t ies  in  9  state  Braz i l ian  Amazon reg ion

￭ Inc idence  rates  by  month  

• GFC dataset  - munic ipa l i ty  by  year  measures

⚬ Annual  forest  loss

⚬ Tota l  forest  cover

(MacDonald & Mordecai, 2019)



• Approx imate  the  go ld  standard  for  obser vat iona l  data

• Overcomes  two causa l  l imi tat ions

• Omitted  var iab le  b ias  (confounding)

• S imul tanei ty  b ias  

(MacDonald & Mordecai, 2019)



• Model  eva luat ion

⚬ Account  for  heterogenei ty  o f  MI  and  FL

￭ Pop dens i ty  c r i ter ia

⚬ Changes  in  dens i ty  over  t ime 

⚬ Effects  o f  poverty/economic  deve lopment

(MacDonald & Mordecai, 2019)



• T ime- invar iant  var iab les

⚬ E levat ion ,  perenn ia l  

bod ies  of  water,  etc .

(MacDonald & Mordecai, 2019)



• Abiot ic  and  env i ronmenta l  

character i st i cs

⚬ Opt imal  temperature  for  

t ransmiss ion

⚬ Average  prec ip i tat ion  by  

munic ipa l i ty

⚬ Aeroso l  po l lut ion  

(MacDonald & Mordecai, 2019)



• 1.  Ef fects  o f  deforestat ion  on  malar ia?

• 2.  Ef fects  of  malar ia  on  deforestat ion?

(MacDonald & Mordecai, 2019)
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• Sub  models  by :

⚬ Tota l  malar ia  vs  spec ies  types  

￭ Vivax  re lapse  ef fects  

⚬ Inter ior  vs  outer  states

￭ Malar ia  burden +  sett lement  

ef fects

(MacDonald & Mordecai, 2019)
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• Sub  models  by :

⚬ Fu l l  Amazon

⚬ Inter ior  vs  ex ter ior

(MacDonald & Mordecai, 2019)



• ↑Deforestat ion  =           

↑  Malar ia

⚬ β=0.327,  p=0.024*

• S ign i f i cant  in  inner  

Amazon states

(MacDonald & Mordecai, 2019)



• Malar ia  inc idence  in  the  dry  season

⚬ Prec ip i tat ion  and  Opt imal  temp

• Populat ion  dens i ty,  GDP per  cap i ta  

• P.  fa lc iparum vs  P.  v ivax

⚬ Relapse  ef fects

(MacDonald & Mordecai, 2019)



• ↑Malar ia  =                        

↓  Forest  Loss

⚬ β= -1 .410,  p=0.031*

• Cons istent  in  inter ior  

states

(MacDonald & Mordecai, 2019)



• Strengths

⚬ Sca le  of  ana lys i s  

• L imitat ions

⚬ Ag gregate  data  

⚬ Obser vat iona l  stud ies  and  confounding

• Moving  for ward:  loca l  mechan ist i c  stud ies

(MacDonald & Mordecai, 2019)



• Ear ly  vs  late  stage  deforestat ion  ef fects

• Soc io -eco log ica l  feedback  of  Malar ia  inc idence

• Under ly ing  mechan isms  of  these  re lat ionsh ips?

• Pol i cy  impl icat ions

(MacDonald & Mordecai, 2019)
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1. Given the demonstrated inhibition of deforestation via malaria burden, what 
implications does this have on the new era of economic development (given the 
historical role of land use changes in economic growth)?

2. At the policy level, what measures do you think could or should be taken to 
address this complex phenomenon?

3. What other infectious diseases do you hypothesize may exhibit a similar feedback 
mechanism to an anthropogenically-driven event?


