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Aglomerados no Espaco-
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Modelo Discreto de
Poisson




ESTATISTICA DE VARREDURA NO ESPACO-TEMPO

v  Agregacao Espaco-Temporal de Doencas =2
expressao de processos contagiosos. Utilizadas
prioritariamente na investigacao de doencas
transmissiveis ou infecciosas de etiologia
desconhecida.

v  Agregacao Espaco-Temporal = tem sido
aplicada também no estudo de algumas
neoplasias.

v Qutros Usos = avaliar o impacto de programas
de prevencao, sugerir padroes de disseminacao
de doencas transmissiveis, monitorar a ocorréncia
de doencas infecciosas em ambiente hospitalar.




ESTATISTICA DE VARREDURA NO ESPACO-TEMPO

v Janela de Varredura =2 cilindro com uma base
geografica circular ou eliptica, e com altura
correspondente ao tempo.

v A base é definida exatamente como para a
estatistica de varredura espacial, e as alturas
refletem o periodo de tempo dos aglomerados
potenciais.

v Janela Cilindrica = movida no espaco e no tempo
para cada possivel localizacdo e tamanho
geografico. Cada possivel periodo de tempo também
e visitado.

v Andlises Espaco-Temporais = n° de casos deve
ser estratificado pelo tempo (data do diagnostico).



ESTATISTICA DE VARREDURA NO ESPACO-TEMPO

v' Sao criados infinitos nimero de cilindros
sobrepostos de diferentes tamanhos e
formatos, cobrindo a regiao de estudo.

v Cada cilindro reflete um possivel
aglomerado.

v' Usada para a analise retrospectiva
simples (dados historicos) ou para a
vigilancia prospectiva: as analises sao
repetidas, por exemplo, todos os dias,
semanas, meses ou anos.




MODELO DISCRETO DE POISSON

v" Usado quando a populacao de base
reflete uma certa massa em risco: por
exemplo, pessoas-tempo vivendo em
uma area.

v' Os casos sao it e Do
- , tett et s pocee
Incluidos como bh 8 ST
parte da contagem 4 444 n\ ——

da populacéo. ¥



ESTATISTICA DE VARREDURA NO ESPACO-TEMPO

Abrir o SaTScan e importar os arquivos de casos, de
populacao e\de coordenadas.
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Importar o
arquivo de
casos:
‘cancer_mex_ca
s.xls’

Clicar no botao:
“Case File”
(Import File
Wizard).

Selecionar as
colunas,
conforme figura
- agora iremos
incluir o tempo
(ano)!

Escolher o
diretorio e
Importar.

Tab “Input”

& Import File Wizar E

Display SaTScan Variables For: :discrete Poisson model

w

SaTScan Variable Source File Variable Clear |
Location ID Local -
Number of Cases CASO =
Date/Time (optional) v |ano =
Covariatel (optional) /  |gr_idade
Covariate2 (optional) SEXD
Covariate3 (option unassigned b
Genepafed Id #  One Count #  Local Cas0 ano gr_idade
ation2 1 Grant 1 1977 2 »
location3 1 SanJuan 1 1974 8 =i
locationd 1 Bernalillo |1 1977 13 =
location> 1 DonaAna 1 1977 14
location6 1 Union 1 1977 16
location? 1 Sandoval |1 1977 11 v
< I | ;
# = Column is not actually defined in file but can be used as SaTScan variable.
< Previous | | Mext =




Tab “Input”
Definir o_ |# o
“T_ $ Sis Dutput|
ime
5 5 LL) Case File: Time Precision
PreC I S I 0 n SATSCAN\SaTScan_EspacoTemporal\bancos_aula_14\Cases.cas | | ... MNoh q Year
em An O e Control File: (Bernoulli Model) E (") Month (7) Day
flxar O Study Period
(411 Year Mcnth  Day Year Mcnth  Day
St u dy ,/Start Date: |1973 1 1 End Date: (1991 12 31
3 3
Period
Fopulation File: (Poisson Model)
entre 1973 (=]

e 199 1 " Coordinates File: Coordinates
E () Cartesian

Grid File: (optional) (@) Lat/Long

(-]

I Generic

Advanced ==




Tab “Input”

Importacao [ —
do arquivo | Analysis| Output

d e Case File:
SATSCAN\SaT Scan_EspacoTemporal\bancos_aula_14\Cases.cas E ) None (@) Year
! Maonth Day

p O p u I a(; éo : Control File: (Bernoulli Model) B Ceneric
‘cancer_me~ Study Period
x_pOPIXIs, . Start Date.

Time Precision

Year Manth  Day Year Manth  Day
End Date: (1991 12 31

Fopulation File: (Poisson Model)

(-]

Coordinates
E (") Cartesian

Grid File: (optional) (@) Lat/Long

(-]

Coordinates File:

Advanced ==




Definir os
campos
necessarios.
Depois, clicar
em “Next >”

(Usar os
botoes
“Next>" e
“<Previus”

para navegar).

Escolher o
diretorio onde
seracriado o
arquivo e
Importar.

& Import File Wizard

Risplay SaTScan Variables For:

discrete Poisson model

SaTScan Variable
Location ID

Source File Variable
Local

Date/Time (optional)

Ano

Fopulation

Fop

Covariatel (optional)

gr_idade

Covariate2 (optional)

Sexn

Covariate3 (optional)

unassigned

Generated Id #
location2

Local
Bernalillo

Ano Fop
73 15537

location3

Bernalillo

73 14931

locationd

Bernalillo

73 16733

locations

Bernalillo

73 16192

locations

Bernalillo

73 19458

location?

Bernalillo

73 18827

|

Ul

# = Column is not actually defined in file but can be used as SaTScan variable.

< Previous | |




Importacao do
arquivo de
coordenadas:
‘cancer_mex g

eo.xls’. \

Escolher o tipo
de
coordenadas

Tab “Input”

= B8 5
Input Analysisl Dutput|
Case File: Time Precision
SATSCAN\SaTScan_EspacoTemporal\bancos_aula_14'Cases.cas B ("I None (@) Year
Control File: (Bernoulli Model) () Month (7) Day
[E (7)) Generic

Study Period
ear

Start Date: 1973

Year

End Date: |1991

Month  Day
12 31

Month  Day
1 1

Population File:

\TSCAN\SaTScan_EspacoTempora os_aula_14\Population.pop E]

Coordinates

g_'ﬂ Cartesian

Coordinates File:

Grid File:

(no caso, —
cartesianas)
adequado.

Lat/Long
-]

Advanced ==




Tab “Input”

Im PO I"[a(; ao do & Import File Wizard m
arquivo de
Display SaTScan Variables For: | Cartesian (x, y) Coordinates v
coordenadas:
p SaTScan Variable Source File Variable | Clear
cance r_m ex_g Location ID Local a
y coordx =
eO.X|S . coordy ; =
unassigned
unassigned
- 3 (optional) unassigned 7
Definir os
cam p 0OS Generated Id # Local coordx coordy
;o location2 Bernalillo 66 102 -
necessarios. location3 Catron 3 57 =
locationd Chaves 126 47 =
locations Colfax 123 162
locationd Curry 161 79
Escolher o location? DeBaca 132 82 X
_ o < | 1 b
d I reto ro e # = Column is not actually defined in file but can be used as SaTScan variable.

Importar. <previous | [ tet> |




Tab “Input” LAYOUT FINAL
E o -

Input Analysisl Dutput|
T e EEEmm——— Npgmmmm—————— S
j Case File: Time Precision \I
: SATSCAN\SaT Scan_EspacoTemporal\bancos_aula_14YCases.cas E] () None (@) Year :
N N R R RN N RN N RN SN NN SN NN SN RN SN RN SN RN SN N SN N SN NN SN N S N S —I - -
Control File: (Bernoulli Model) 1 '/ Month () Day :
E] : () Generic :
\\ —————————— —I
O TN M N N R NN RN RN S N R RN NN RN SN SN N N RN NN NN M S N R RN RN M M M N N R M M M N
Il Study Period :
: Year Month  Day Yaar Month Day |
I Start Date: |1973 1 1 End Date: 1991 12 31 :
e e e e e e e e e e e e e e e e e o o o e e e e e e e e e e e e o e e -
{— ———————————————————————————————————————— —\
: Population File: (Poisson Model) :
I ATSCAN\SaTScan_EspacoTemporal\bancos_aula_14\Population.pop E] :
S e /
{— ——————————————————————————————————————— R ) N
I Coordinates File: Coordinates :
: {CAN\SaT Scan_EspacoTemporalibancos_aula_14\Coordinates.geo E] (@) Cartesian :
‘h——————————————— ———————————————————————— - -; —————— -I
irid File: [optional) Lat/Long
Advanced ==




Rodar a
analise

espaco-
temporal

Para o
modelo
discreto de
Poisson e

Areas com
Altas Taxas.

Tab “Analysis™

\\

= — =

Input| Analysis Output|

Scan For Areas With:
(@) High Rates

Probability Model
Discrete Scan Statistics:

Type of Analysis

Retrospective Analyses:

() Purely Spatial '@/ Poisson (") Low Rates

= () Bernoulli i
) Purely Temporal (" High or Low Rates

'@ Space-Time
Time Aggregation

_ Units: 0 Year
o -patial Variation
in Temporal Trends * Normal Month
Frospective Analyses: _ - Day
) Continuous Scan Statistics:
() Purely Tempaoral ENEEnn Length: |1 Years

() Space-Time

Advanced ==




Tab “Analysis”™

& Advanced Analysis Features

Na aba

Space and Time Adjustments | Inference | Border Analysis | Fower Evaluation
‘Te m p O ral Spatial Windoy, Temporal Window | Cluster Restrictions
— Maximum Temporal Cluster Size

Window’, g N

j ©@is |50.0 [:Iercent of the study period (<= 90%, default = 50%)

definir o A :i e

Minimum Temporal Cluster Size

‘Tamanho L |yeas
M éX I m O d O || nclude Purely Spatial Clusters (Temporal Size = 100%)
Flexible Temporal Window Definition
Cluster -
| Include only windows with:
T I
em pOra . Start time in range: | 2000 1 1 to |2000 12 | |31

End time in range: (2000 1 1 to |2000 12 |31

Close

LN
it
—
=2
m
o
m




Tab “Output”

Escolher um
nome e um
diretorio para
incluir o arquivo
do resultado.

Selecionar as
opcoes “HTM
file...”, “Cluster

/|

2
Output

Text Output Format

| Main Results File: I
N:ASATSCAN\SaT Scan_EspacoTemporal\bancos_aula_14\cancer_mex.tut

_____________________________________________
Geographical Output
HTML file for Google Map
KML file for Google Earth

Shapefile for GIS software

v | HTML file for Cartesian map

Column Output Format

ASCI dBase
luster Information v
Stratified Cluster Information

v

information™—
e “Location— |

C

Location Information

Rj ’ S tor Each Location

Simulated Log Likelihood Ratig ics
pu

Advanced ==

Information”, em
extensao .dbf
(dBase).

® SaTScan - Software for the Spatial an

File Session Windows Help

NEE DR




Tab “Output” (=== oo rene
Em ‘Advanced’,

: | Produce Temporal Graphs

escolher a aba ),,

1 most likely clusters, one graph for each

‘Tem poral | < LA sgnficant clusters one greph for sach, vith palue essthan: 005 _ | _s
Output’ para
Produzir

LT 14

Graficos
Temporais,
conforme a
figura.

Cllca‘r em Close @ SaTScan - Software for the Spatial an
e depO|S rOdar :'eliesson Windows Help
no botédo ‘Run’. 5 ﬂ@ﬂ || @




Resultados
obtidos: sao
diferentes em
relacao aos
obtidos com o
uso da opcao
“analise
puramente
espacial” ???

No que
diferem??

E N\SATSCAN\SaTScan_EspacoTemporal\bancos_aula_14\cancer_mex.txt = e |t

b
SUMMARY OF DATR
Study period_ . .. _ ... ._._._._....2 187375171 to 1891712731
Number of loecations. .. _____._.._._.....: 32
Bopulation, awveraged over time.._._.: 1344288
Total number of cases. . ... _..._.....: 1175
Annual cases 100000, . . ... __...: 4.4
CLUSTERS DETECTED 1
1. Location IDs included.: Bernalillo, Sandowval, Valencia, Torrance, SantaFe, Losila
Socorro, SanMiguel
Coordinates radius : ge&,102) 4z _05
Time frame.._._._._.._.2 13857171 to 19B839/12/31
Population. . _.__._._._._._._.: &70455
Number of cases.___._.__.: Z32
Expected cases_ ... _._.: T5.14
Annual cases 100000.: &.1
Chaerved / expected._.: 1.3Z
Relative risk..._._.....:z 1.40
Log likelihood ratio..: 10.01&70&
P-value._ __.___._.__._.: 0_030
2 _Loecation IDs included.: Chawes
Coordinates / radius._.: (1Ze,47) 7 0
Time frame 13885171 to 19839/12/731
Population 52758
Number 1&
Expected cases. . _._....: &.03
Annual cases 100000.: 12_2
Cbaerved / expected...: Z_.E&5
Relative risk.........: Z.68
Log likelihood ratio. 5.884828
P-value._ __.___._.._._._.: 0_83%
3_Location IDs included.:
Coordinates / radius. . :
Time frame_ ... ._.___...:
Population. ... _.__.__._.:
Number of cases.__..__:
Expected cases. ... __.__: 5_37 r
4 1 I
Warnings/Errors:
No Warnings or Errors. :‘




COMPARACAO DOS RESULTADOS OBTIDOS - OPCOES:

“PURAMENTE ESPACIAL"” e “ESPACO-TEMPORAL”"

~
SUMMARY OF DRTZ
Study perdiod. . ___.________.__2 1373/1/1 to 1331712731 b
Humber of locations.._...._....: 32
Total population. . ... .._.__...2 1344288
Total number of cases.........: 11758
Ennual cases / 100000.........: 4.8 E
MOST LIEKELY CLUSTER
1_Location IDs included.: Bernalillo, Sandowvsl, Valencia, b
Torrance, SazntzFe, LosAlamos, Socorro,
SanMiguel

Coordinates / radius..: (8€,102) / 42.05

Population............: 870485

HNumber of cases.. @42

Expected cases 581.8¢

Annual cases / 100000.: 5.1

Observed / expected...: 1.10

Belative risk...._....z 1.23

Log likelihood ratio..: &€.163801

P-value...............z 0.0Z3
SECONDRRY CLUSTERS
Z.Location IDs included.: Chaves

Coordinates / radius..: (126,47) /7 0

Population............: 5Z75&

Hurmber of cases.......: &4

Expected ecases. ... ....: 5Z.Z&

Annual cases / 100000.: 5.&

Cbserved / expected...: 1.22 &
1| m
Warnings,Errars:

~

No Warnings or Errors.

Email

B4 NA\SATSCAN\SaTScan_EspacoTemporal\bancos_aula_l4\c..| — | [= .

SUMMARY OF DATR

EBopulation, averaged over
Total number of cases
Ennual cases / 100000

Study period. ... .. .. ...
Nurber of locations.......

ceeeemeaa: 1373/1/1 to 1551/12/31

cemeemn--2 32
time.....: 1344288
1175

CLUSTERS DETECIED

1.Location IDs included.:

Coordinates / radius..:
Time frame............:
Population............ZI
Number of cases. . .....:
Expected cases. .. _....:
Annual cases / 100000.:
Obhserved / expected...:
Relstive risk. ... _....:
Log likelihood ratio..:

P-velue. ... .. ... ...:

Z _Location IDs included.:
Coordinates / radius..:
Time frame. .. ... ......:

Bernalillo, Sandowval, Valencia,
Socorro, SanMiguel

(8&,102) 7 42.05

1385/1/1 to 1989/12/31

&70435

175.14

10.01e708
0.030

Chawves
(1Z&,47) 7 0O
1388/1/1 to 1989/12/31

Population............: 52758

Number of cagses._.....: l&

Expected cases. ... ....: €.03

Ennual cases J 100000.: 1z2.Z2

Ohserved / expected...: Z_.&5
4| 1]

Torrance,

Sants

Warnings/Errors:

‘No Warnings or Errors.

Email
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