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is included.
Original research papers represent the largest publication catego-
r  ollo ed b  editorials  and re ie  papers. hree uarters o  
the publications ocus on hu an health  the rest is on eterinar  
applications. eographic ocus as initiall  largel  on rica 
and sia. his re ained up to around  a ter hich a strong 
decline in rican studies  and a a or increase o  sian studies 
is obser ed. nitiall  ocus as on schistoso iasis and alaria  
but the scope idened to  di erent diseases  in uries and ris  
actors. O er ti e there is gro ing attention or non-co uni-

cable disease such as cancer and obesit . patial and statistical 
anal tical techni ues used are di erse and e hibit increasing so-
phistication o er ti e.

caling up the anal sis to include related ournals is straight or-
ard. his ould enable a solid understanding o  the te poral 

de elop ent o  the scienti c discipline eospatial ealth as a 
hole.
Keywords: geospatial health  biblio etric anal sis
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Abstract
he de elop ent o  ne  se i- auto ated s ste  or the diag-

nosis in parasitolog  o ers potential solutions to o erco e gaps 
and li itations i.e. hu an errors and ti e or anal sis  o  ae-

cal gg ount  techni ues in eterinar  and hu an elds. 
or this reason  ro  a collaboration a ong ept. o  eterinar  
edicine and ni al roduction  ept. o  lectrical ngineer-

ing and n or ation echnolog  and a co pan  o  echanical 
ngineering a ne  auto ated s ste  or diagnosis o  hel inth 

eggs in ani als and hu ans as de eloped the ubic O  
icroscope . he  is a co pact  lo -cost digital i-

croscope that co bines the high sensiti it  accurac  and preci-
sion o  the ini- O O  techni ues ith a reliable 
s ste  based on rti cial ntelligence  predicti e odel  
that a ter capturing high resolution pictures  is able to recogni e 
and count the parasitic ele ents in the anal sed sa ples. his 
s ste  can be re otel  controlled ia so t are b  s artphone  
tablet or  and ia internet it is possible to trans er the captured 
pictures to other laboratories  that could be er  use ul to create 
a net or  or to support operators directl  in the eld.  dataset 

ith ore than  ob ects or each anal sed parasite as used. 
he ac uired i ages are rst seg ented into bac ground and 

ob ects  hich can be either i purities or pseudo-parasites ith 
the ain goal o  being able to characteri e the parasite species 
and to auto aticall  count eggs. he  s ste  is able to recog-
ni e the .  o  the parasitic ele ents anal sed. here ore  the 

 is a pro ising auto ated s ste  or a rapid and accurate 
assess ent o   to i pro e the diagnosis o  parasitic in ections 
in eterinar  and hu an elds.
This study was supported by EU funding within the 
NextGenerationEU-MUR PNRR Extended Partnership initiative 
on Future Artificial Intelligence Research (Project no. PE00000013, 
FAIR)
Keywords: rti cial ntelligence  igital icroscope  ubic 

O  icroscope  aecal gg ount
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Geospatial tools and digital health for sustainable 
strategies to control cystic echinococcosis in 
endemic areas
Martina Nocerino, Paola Pepe, Antonio Bosco, Elena Ciccone, 
Nicola Lattero, Laura Rinaldi
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Abstract
stic echinococcosis  caused b  the lar al stage o  the 

cestode Echinococcus granulosus  is one o  the ost idespread 
oonoses in editerranean countries. n this area  the traditional 

actions ta en to control  are still ine cient  because sur eil-
lance and treat ent strategies ail to reach inaccessible gra ing 
areas accessible to stra  canids  and are usuall  designed or ide 
geographical areas ithout considering that the pre alence o   
can di er idel  in di erent locations o  the sa e region. he 
ai  o  this stud  is to sho  the potential o  geographical in or-

ation s ste s -based inno ati e tools to support control 
strategies against c stic echinococcosis in highl  ende ic areas.

he use o   de ices a es it possible to trac  the o e ents 
o  ani als sheep and dogs  and identi  the ost re uented 
locations ithin the gra ing areas. urther ore  the application 
o  anthel intic baits laced ith pra i uantel  using un anned 
aerial ehicles s  allo s the de elop ent o  treat ent strate-
gies speci call  designed or capillar  and auto atic distribution 
o  anthel intics in the stud  areas  ini i ing aste o  ti e and 
resources. Other inno ati e de ices to i ple ent the control o  

 include ca era traps to continuousl  onitor the stra  canids 
or pra i uantel-laced baits.
hese inno ati e tools and technologies ha e been success ull  

used to control  in southern tal  as part o  the nternational 
chino- a e- ed pro ect.

This research was funded as part of the project “New sustainable tools 
and innovative actions to control cystic ECHINOcoccosis in sheep 
farms in the MEDiterranean area: improvement of diagnosis and 
SAFEty in response to climatic changes - ECHINO-SAFE-MED”, 
supported by PRIMA (Partnership for research and innovation in the 
Mediterranean area).
Keywords: Echinococcus granulosus  geospatial tools  aps  
drones  
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Abstract
O -  as one o  the biggest public health proble s in the 
orld. t also had an i pact on people s ental health  both as a 

direct result of the viral infection and because of the social and 
econo ic transfor ations largel  caused b  the decisions ade to 
contain the global spread of the virus. n this conte t  it is essen-
tial to understand ho  O -  easures affected senti ent in 

ortugal. or this  e used senti ent anal sis utili ing a le icon 
of senti ents and e otions  and data fro  the social net or  

itter actual . everal studies have e tracted signi cant in-
for ation fro  itter databases over the ears. lthough indi-
vidual and fa il  circu stances  including age  inco e  arital 
status  econo ic situation  genetics  and sub ective indicators of 
each person  have a signi cant i pact on the sub ective feelings 
of residents  environ ental factors are also deter ining. apid 
urbani ation has led to an increasing nu ber of challenges  such 
as unhappiness  air pollution  irrational land use  traf c  and envi-
ron ental degradation. o ever  the loc do n proved bene cial 
for the environ ent. ositive i pacts ere evident in large cities  

here pollution levels decreased. evertheless  there ere also 
adverse effects  including an increase in bio edical and plastic 

aste. o e of the easures adopted b  ortugal during the loc -
do n ere the andator  adoption of re ote or  and the prohi-
bition of ove ent bet een unicipalities. hese easures ere 
responsible for increasing the ti e people spent indoors or in their 
neighborhood. ue to the potential of social edia data  it sought 
to deter ine hich aspects of the urban environ ent e perience 
affected senti ent. or this  a achine-learning odel as used 
along ith an agnostic odel  to increase the understanding of the 
factors in the urban environ ent that affected senti ent during 
the O -  pande ic.
Keywords: senti ent anal sis  t itter data  achine learning  

ovid-  agnostic odel
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Analysis of spatial determinants of community-
acquired pneumonia incidence in Portugal 
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Abstract
o unit -ac uired pneu onia  is a co on and serious 

infectious disease ith various causative agents. nderstanding 
the ris  factors associated ith different pathogens is crucial for 
effective treat ent and anage ent strategies. he incidence of 

 increases ith age  ith the highest rates seen in individ-
uals over  ears old. nviron ental factors pla  a role in the 
develop ent of . posure to tobacco s o e  air pollution  
and overcro ded living conditions increase the ris  of ac uir-
ing pneu onia. achine learning  odels  particularl  
the oost algorith  have sho n effectiveness in predicting 
adverse outco es in  patients  such as hospital ad ission 
and ortalit . hese odels outperfor ed traditional clinical 
strati cation tools  li e the neu onia everit  nde   in 
ter s of prediction accurac . o ever  li itations of using  
for CAP diagnosis include the need for reliable and balanced da-
tasets  potential biases in training data  and the blac -bo  nature 
of arti cial intelligence odels. As such  e anal ed a set of 

ore than  spatial deter inants at a unicipalit  level for Por-
tugal ainland chosen through bibliographic revie  and after 
eli inating ulticollinearit  proble s using ariance n ation 

actor  e tested eographical ando  orest  hich 
is a spatial e tension of the rando  forest algorith  to address 
spatial heterogeneit  in population odelling  raditional  

upport vector achines  and e tre e radient oost-
ing oost . n the end   perfor ed better and e used 
e plainable Arti cial ntelligence A  i.e.  an agnostic odel  
for evaluating the i portance of each variable  na el  riplot  
that consider the hierarchical correlation structure of variables. 
Overall  a co prehensive understanding of the driving factors of 
CAP is essential for i proving public health.
Keywords: Co unit -ac uired pneu onia  achine 
learning  e plainable Arti cial ntelligence  agnostic odels
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Abstract
Cryptosporidium and Giardia are i portant parasitic proto oa due 
to their oonotic potential and i pact on hu an health  often 
causing aterborne outbrea s of disease. everal atte pts have 
been ade to investigate the association bet een the presence of 
those proto oa in aters ith other biotic or abiotic factors  ith 
inconclusive ndings. he ai  of this stud  as to develop an ho-
listic approach leveraging Machine Learning  and eXplainable
Artificial Intelligence A  techni ues  to provide evidence related 
to the presence and prediction of Cryptosporidium and Giardia oo
c sts in ater sa ples. or this  e  initiall  odel the co ple  
relationship bet een Cryptosporidium and Giardia oo c sts and a 
set of parasitological  icrobiological  ph sicoche ical  and e-
teorological para eters via a odel-agnostic eta-learner algo-
rith . ased on this approach  a set of four ell- no n  can-
didates ere  evaluated in ter s of their predictive capabilities. 

he best-perfor ed algorith s ere further e a ined through 
A  techni ues. indings reveal that the ando  orest achieves 

the highest prediction perfor ance hen the ob ective is the pre-
diction of both conta ination and conta ination intensit  ith 
Cryptosporidium ooc sts in ater sa ples  ith eteorological
ph sicoche ical and icrobiological ar ers being infor ative  
respectivel . or the prediction of conta ination ith Giardia  
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