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Abstract

Introduction: Hypertension is a major global public health challenge, closely linked
to serious complications such as stroke and heart attack. Spatial analysis, as a modern
tool in health geography, provides insights into disease distribution and its relationship
with environmental and demographic factors. This study aimed to investigate the spatial
distribution of hypertension patients in the Abotaleb neighborhood of Ardabil city and
to offer spatially informed recommendations for improving access to healthcare
services.

Method: This descriptive-analytical study utilized secondary data from medical
records of 600 patients diagnosed with hypertension, aged 36 to 87, between 2018 and
2022. Patients’ addresses were geocoded using Google Maps and OpenStreetMap and
analyzed in ArcGIS. Analytical techniques included Kernel Density Estimation, Hot
Spot Analysis, Shortest Distance to Facilities, Average Nearest Neighbor Index, Global
and Local Moran’s I, Buffer Analysis, Service Area Network, and the Operational
Radius Method. To reduce geolocation errors, ambiguous or incomplete records were
reviewed and removed. A consistent coordinate system was maintained throughout the
analysis.

Results: The findings revealed that the spatial pattern of hypertension was clustered.
Initially, clusters were concentrated in the central and northern parts of the
neighborhood but later spread to the southern and western areas. Higher densities were
linked to proximity to healthcare centers and population concentration. The disease was
more prevalent among women (62.7%), with most cases occurring in the 56—65 age
group. Additionally, 68% of patients had at least one comorbid condition, such as
diabetes or obesity. The highest number of cases was recorded in 2021, possibly due to
enhanced screening and lifestyle changes during the COVID-19 pandemic. These
findings align with global reports, including those from the World Health Organization.

Conclusion: This study highlights the need for optimized healthcare facility locations,
targeted screening for high-risk groups, and integrated interventions in vulnerable
areas. Despite limitations related to clinical data and geographic scope, the results
provide a valuable foundation for localized health planning and reducing inequalities
in healthcare access.

Keywords: Hypertension, Geographic Information Systems (GIS), Spatial Analysis

© 2025 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 Yo


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2025.09&domain=pdf&date_stamp=2025-06-21
https://dx.doi.org/10.34172/jhbmi.2025.09
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs r

doi: 10.34172/jhbmi.2025.09
OlesS S35 pole oS K35y Syl Ui 350

®

CrossMark tS"‘"b 9).? Ao

990 Al WU (95 JLid (5 5low 4 Y Mino (TS 3 (LS Sl
T blio bgy ey ygane *T Sz Lo e o1 abls

Ol e Jurs sl e Jurs sl Gimee o823l 548 (6 3 y4al 2 5 LBl i il Ll 187

Ol e Jos sl e Jws sl Gims o8l (5 ,ed & saal 5 Wl a0 5 .Y

Alis 048> e OleWb!

oS 1l g (o)l b 4l sagas codls plls pae sl Sl (o Y (3L (g)lan tdono Wlio adsl
oj9> > (g Syl Jl (S plyear (alas Sl ol gedy aldlie g (il diejls g 0392 olyen (gjhe g (8
Sloss (gilodingy ) Wlige 5 S o el ) ol 2 e Jelis 5 lon (S clasSIl (ol ISl oDl
Abgl ale 3 Vb (13 )L & (b (2aS @jg ilod Baa b Glaggy cul wles Wl (3% (35 Sl

Gl o plol Sloyd lodd dy o yiand dgupn s Sl &) o )l o

VYAV el
VECEIVYY i 5k
VECEITIYY clas s Lol

d)L"-.“.‘. & uLMM )'] )_o; S uwl.w 0359 5 )’l Oi ‘slbb)l.) 9 Ed] L;L.lx—u.m..oy &9 )'] adllas Ot’.l :,lS U;?)

51 oozl b baodl sl 0 sl VE4) B YAV sla Lo b o Jlo AY B Y5 i odgiome 3 Y o5 Lid Uy orbes 8
o lagSl Ly sl 05 s g (gjlwJie ATCGIS l3sle 5 o )3 9 10K Geocoding 3, gazxe Lo ple
olad 0y 335 Sle (aSLs «pme o ,30lisS alols Hot Spot Kernel Density oo I (s )los
A 3Ll leds 03550 4l 5 (60, Slos glad Julos ¢ oo 9 Slex oflyse a3l i
a.mohammadi@uma.a
Sl 13 83S o soym (MBsS g5l 1 ddllao 3y90 dloxs 13 (5ikow mjs5 & sl o 1 LSl Laiily sldaidly c.ir

9> Bble G 4 ilow slaadsd (loj yope 4 Lol 39 Jlod 9 (3550 (2l 3 yidi (lilew 35505 (ol
YU Comer o515 g (bl Se jl a8 alolb b (ol (255 )0 (gyles YL o815 Al (528 0% 5 hae cdablh o3 85 i£ls
Oty Jlo PO B OP (s 09,5 5 (AFVIV) aaly o3l pwd (65 )0 Vb 03 5L cowimen ) (Stesed | | Ll gaie ian) iple
YU JoydS b Bl ol wile ()50 jlad Jole G Jols 4l lews 5] YAZN oyl g8l lails 1y Mol 5 Sl olad Lbss Lo,
S hen I 3L (S8 Sy 5 (6,58 Sgsts b Ylotnl 4 0 €l Ml 5,lgo it Vo v Jluo slawitls W 593)lid g lew 4 S
ol 0391 Lo yo Ug S Slojsail dove (5390 adlllas

AFY (Sbj Cawj g codlw
2 sebin )N laasliy (b s oMl Sl ainge 2biolSe & aade (L5 adllas (pl 26 5 A X0V ()WY
ladzsly 438 (KaS ogar Cuiligy o (sl85) 5 CeaMus (slas b LnlS &) Ll o ol (ela o ol
8 15 ey gblie 5 e e (6 )i ks (sl alise Al oo

(GIS) il el bl VU (153 Lz (g ybons ¢l Joloos 1051505

) Journal of Health and Biomedical Informatics 2025; 12(1): 30-51



https://dx.doi.org/10.34172/jhbmi.2025.09
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2025.09&domain=pdf&date_stamp=2025-06-21
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

B ohen g odlj Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod
dodo

SO 4 jaseio @Me uils cleay o8 V] sl (5 Glaggslon 9 Spe sl shad Jelos cnpare o YL g5 )Lt
0)l523 4 ool el g WSl rbo o 51 SYL S 13 (8 L oS amd 0 &) o olem ol Y] el 0 g o € igals
@ STYT 235 prie (g2 ML 1503 9 (S50 a8 (ld Slargjlon & Wi e & D900 LS (s Sl oS
s g osibs) Gl 8 & Wl e (153 Ui (VL ok polts Ll s o0 g e Se,aild Jobo )0 b jsbar (g5 jLid
g Cul Gloa Codl oo (sba il 51 (S (00 o) YU (193 )Li3 (glow [F] o> ialjal]) (Bgpe (B (slas)low 4 M
S5 VeV Jo U &S 0 o0 03) opmess [0] 3y 8 S5 Jelos g cawliol apdss o S5 S dilo  Loloe ),;b Cod
Ol 3l ol ol )3 585 0,ldee VAT Sl G il Jlo 3 a5 Jo 3 [F] 58 Mise g)lows cnl & ooz oY WS 5o ) s YUY
Rl ol Jalge (S80S g 02 lie Bras (S5 Sew Sl ey Jlo 53 (6laygiS )3 V] S 55 obow
Aloo Rl Jl 53 (loaisS IS5 psbods 98 (il g Col 20 )3 VY 3905 Vb (155 )Lt £90d o3 ol 53 st (g ilow o 9
Vb G jlid [A] ol o aBlid )9S )3 r09S pe Jalse cnSimten (S Ol Vb (g3 5Lt g ol 4 V77 ans 1A
D90 Yo iz 93 g2 3 (Gl lagslon Jleinl 5 (G4 035 (adld o I L 9 )1 (il £9ud (e D31
2bion (i 3905 J )3 g2 > Jalge I b basipo (slacnglis g 55,05 3B (5lows ol G Jleil 2 3155 5 Copaiz cpiman
$22 BB SRy (oorp (Joonlt e golae Vb (3 JUi oy (ol (oS e (lgicdr (S5 S g aee Jelge [VY]
DIV] a8 wald (ghlony ol 0 Ml Jlaznl 0)l)d (gatad ;) SleMbl Wlgi oo 35 (S 855 Suw g bamo I L

e 333l > Vgana g 398 g0 Sl pasuie e gt adg) g5 Ui D9 e (saizeid 4 5 gl g5 g0 0 Wl g L
Caypdo g sl Ded o dbul (oS cba g low b cubd aile (dlaiw) sl gylom cle 4y 49l o5 Lid a5 o yd a0 &)
ly oS 2 e Jolos a4 argi g £95 93 (nl lacglis <Al Y] 3l (2VL cuenl (155 )L 55 9 (nl plee slacglis
s3> 0o)ls= 9y oles B M 51 (g ylban el WMo g0 el (g low ol 45 ool el (55908 camlio loyd g pasuis
(5> Lt Cope (ol gl 5 (S DF] azn 5 0 ol 3529 31 g5elS slacslons b 5320 4w (ol ooyl aile
9> slagdyy il edlatul 5 Lisu o dge |y lonr (S5 CudsS (Silow oyl Sl Ky peud & Canl (LBl jedg3 (S5
Wied )8 gyl laieas (Geographic Information Systems) Lélzs SleMbl piuwws [V0] 25d o0 duogs 295000 o
WS o S i 4 GIS oDl 5 cudiligs 0jg> 43 .05 oo palyd |y baosssy oo olad balgy o Sl slaosly Lo Sl
5] 3l S i )85 o 5l codlos p oS 1y Lolge g 03,5 olulid |y baslon (SuSlyy slagS]

)3 gy S ) Cuwl 0ad plowl Cilisee (slayguiS )3 basiye Jelge 9 YL (193 jUid (olad oS diej )3 (iliske s
3y 4y (g iend ALy 1 (B CeoMlus dogy B3y o 5305 g olid slagSII Yl (5 )Li8 j58 &S A5 aseite
s S @ig > (o G5 (Jame 9 (2Ll Jelge a5 ol LS @l 55 g 53 IV Cul w5 adgl Closs 5 (ilagg
GV 5 L 0 5] ol gblia 33 cymma Ll s 3 LBl g lags pl b & 315 lis slalllas dUIS 55 [VA] A8 o i) Yl 05
Sy slinl s olilps Jelge @ dng wid Goin )0 [PNA] W5)b ohy (oldlus OMlae 4 L 5 cunl olpen YU o5 HLid
51 olad o [T+ ] 455 o S8 Mabii Mt 4 YU pon b gblio olulis 5 45 4slid (695 SMlte (s ydely
355 35T jas oy 3 (Slacimen 5 YU o Jlid llis gl bl e Cunnl gl )] (peliie @l 5 (ol
g3 3 IV 255 Vb oyss 5L @i p VU b (oolaibl-elainl  oldlyie Jolge 45 3l (lis gls aibls ) [Y]
[YV] ol Bl slows g slogSl ) i g (Bl g SN pde Bpan L VL (53 Lid Jolge oS 5 o (300 3 5503
IVF] 3,38 o b Y 8 )b @i (oobabl-olaia] Jalge 45 b jasutio Migw )3 (olingy 3 (pizen

Vi o8 Ltd &S b asetio deue 5 «Jlie yobods sl 0 plosl ol s 9 Y (53 JLid aie 3 ol 53 5 (s3axt0 Sllllas
E96 <05 ) {VO] 85,05 1) omd o pdir o 350 9 (b Jloud 3blio 5 ol 4Bl o ol 3blie 5 lads )50 &

P AL 8 ol 098 ol sl 6800y g (objgal (slaaslyy 4 5l g b oanlia Jlo ¥O (VL (b5 )5 s YU p95 5L
Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 Y


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlaS (S e ol S35y Syl i 5o

D

S5 S 2ol 3 b0l Catl 2 g Canl 039 S50 8 Ltd J S 55 el ygl (58 e (ool Alslie ol
5 S5 S JB ol L il Gl 2 ol 3 YL (8 L8 e o A5 pasetie o)l 50 Sl (g o (Y] 0, 25T
Ol 5l ol g )3 )03 (sladlllan )3 [TV] 2515 (glons gl Slojlas Jelge (hal38l g coods ) sagen 5 (63,8 Sloyanal
L33l 5o 05200 (ilor ol (6 )Ty 3500 anogi W 125 05 (ST Yl 5 L8 4 Mol | oiMe 395 9 (6,501 pas b &
(s ol JpuS b lagye sl ey (ilig JShe )3 eitmen [VA] 3,5 ©jg0 (JSI Gpas g (Sl plai jlad gla s
Ohles (2Bl o355 (Sl85] (sl (mdlige U8 (g3loriadlss o (bisel ot )3 sl 0nd (515 o ¢ 59 5 485 dinej )3 0S50
4o sleial g (Jae Jolgs & Ad jasuie ()03 (gw)p ) V] 4S9 drele Codl g (53 5L J S b 395 00 dpoys
Loog S )543 & Cod (Stdir (Bl 5 £300 L oS 5 5 )5 YL (353 )Lt a0 50 (3b5 8l cog sl b gblio 52 o3
2 ol bsye lacslon 5 YU s JLid goed &5 aimd o ot cilies Slagiod cplplly Y- 25,15 )18 gy Jlad (oyme
() ©)9ps Sl cpl cunl dnly (oo Lulyd 5 (Bl iz o dloa I (i Jelge 4 lea LB plo 5 ol
iz A8 o du s lon ool Eon SRS g mdliedgs (la)lid (ol polaieds |y il I (gileieils g sl
2SS SeS i he idhigy Ll (ghayaeliy 3 Wl oo il (ST SlagSl plolid (l (olad Gladidos ) 6550 e
oMl k@)l sl o0l il ) ilige Mlae g (B0l b olper (a5 (sloial Julge 4 dngi (S 5l 3L
Gl 050

o)l e gl dloe > St oS Cunl ably ooy oo g (alelid 4 (BUSTdvog (63509, byl Glagh
VEY BAYRY ela b, as) cdlbgl e culigy 55 y0 oMbl i 5| Lingls ol (slmodly 1A S5 15 sy 390
Jols (tmgdy o)lel anale sl 23l S Jomo 0y0] 5 Vb (18 JLih £ iz (o yulS SleMb] ol g 00 ] el
0% Ui & Moo hyley 3l dmodls (g pslaer (gl adlise Jls AV B Y i b cudlagy 500 4 pBaiS a5 5
odlitl b )lows g8 blis Julos .l 033,5 (g3lw Jae ATCGIS 5815 5 )3 s 5 005 <5 Google Map jl solasl b YL
atd Ohge (Smran (a3lS 5 (Soluor (5035 HOt Spot Ll  olad (sunades sloadis 5 oud pbsl )il ol
skl Gty sl Sy gl b )3 Y g 5Ltd 4 (b Mie (1S5 olad (logSUl Jlow Jhmghy ol ol Ban ayd S
Al oo dlomo cpl VL (9 LS (ilew (Sloj g (2ldd @i Cundy oy 8 agR

PRy

Tl ol sl sl B it o Col oy 42 sl S5 & 500 olisay ol (BLST Lo 5 (o €95 5] o 0]
ol )|y 53 Albgl dlowo ¢ imgfy cnl (il gy0l8 sl 005 Pl )y 3)50 03950 13 () 3)90 40 (gl g 00t
wldhas gla Job g Jlous ad8d ¥R 5 an )0 YA L 4y ¥ 9 4> 0 YV oldlas sl oy o olpl oy Jlad o Jud)l j
IVl Jly8 8,5 iy B g axd FA L aads ¥v g a0 ¥V

vy Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 ]

‘B oWl g 03y (& Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod

wlat 58 Jud )l Gl Cdiye coliert 30 Jaid g1y g iy onid o iy pg 3 dalllng & 396 03 guine Cutd ge
47°0.000'E 48°0.000°E  49°0.000°E m:umt 4r3{:||.|:m15 43‘11I-JW'E ¢8“19].2W‘£
(A [ '

= = g g
£ 8 &1 E

4 £ & Rz
: = g
i g X
g |2 &
& gz i E
; | £ g1 8
] il 8 B |
E ATOD00E 48°0.000E 49°0.000°F = AR*0.000°F AE°30.000°F

] 100 200 km 0 25 km

L 1 I L I L I

H‘]Eiﬁm‘li 48“].9..2M'E

35°15.000'N
38°15.000'N

) Ao Cullings 55 0
® UL Gy LSS 4 e Ol
D Mlhi);,nn;’m

(@e30 0skS 13 i) Cantasr 0515 |

C1€rres-
CAPFEEY = PY1IE
B rYIIY =TT

387 14.400°N
38°14.400°'N

0 50 km Bl PP - PUAFY
L J | AL TEN
H“iﬁl.m'i 48“1']11[!‘.?‘!

Ju gl e il dloes ;5 YU (g9 L ay Wie () jlows (ST 9 Camon o515 bl pi Cudge 1) UKW

dgd curen b g Cawl i @dlg (Byb 42y 1 g ax 0 FA 9 Jled ddBd V0 5 4 0 YA Claises (0 38> jsbay Clbgl dle
W 50 V0V 5050 525 30,V ¢ olas pl gy e sledd & Jod)l s 05155 g Cares p slaalxe 51 S5 e VSV
ol ey giye aghS 50 4 ¥V, e & (Sile yboay Tme oS15 o 4 g b g sl ye askS VYO Abre ol
9 Culigg dige )3 o294 ¢ BBte Glad Wl oo &S Wm0 )18 w515 Bblie 005 )3 |y gl dles ¢ ner (oS15 (VL (e
Coyguo 33 g dgui oo yo0e (& b 5 (uiligy Clodd &y Lo yiolidl & Y,w 3 sumes wSTy5 bl Al ol jo 4y ¢ oges Sloss
255 ezl 5 itligg (slo il lodise) Canl S connlin (538002 pae

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 ye


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlaS (S e ol S35y Syl i 5o

D

i Cpl Canl oad 03y Linled Sal S 4 res ST Sl g Jud)l b 0 Lol dlee edgame ) S 4 an g b
29 YU sl (e oS5 Sol Sl (3 3 oS 5oty a3 0 (LS ) (Smen o515 @ el (oLl CusBge p 0gMle
YA v 5l G men o515 b oSl 0l basye iS5l £93 9 (o) )l 4 Sl o0 gl cpl &S sl ol 503 (S
lodd pastie Sipbe) S5y 4 HE YVV el iaS o815 L (slacSsh g yoys SO, 4 @ye ploglS yo p3 )

oriman 3 e i |y Canar o515 b ol B 5 olass 55505 o blES b YU o5 )L lags (ST 4 e 09Dl
iy slacdlys &l g Sluycleas (0 Wlg o a5 Canl 0dd astine ) jo)8 Cute Cuodle b dlore cudliny 40 Cusdge
w |y (dligy gcdloy Gl)) g 35 00 Sloss 4y jl s )5 (il g5 9 Camex (YL o515 AL ALl bl i85
i Sent |y Sl S5 S g 03l ials 1) dlagy coMSe Wl oo 45 45 o

ol 0 gl el Jud,l (S5 pole oSl 4 diusly (b gyl dloee cuilagy 35 00 leMbl i 3 aado idgh opl (sodld
5Y5 ko b Cudlige 3 p0 & gBasSamlye 51585 Foe 2laes i g8 L8 (s lowr & 0bDbiss A Jol 30 5l el
500)S dsxlye Sh0 a4 Vo) JIIWYAY gla Jlo oy Sloj o3L 50 ¢ Jud)l joid odgame 43 5 Ll dlee (o &S Wil o Jlw AV
(igSaw OleMbl ol jornay (ailod)S" dxnlpo Cubligy S50 4 YU o5 [Lid (glow cledy a5 (00],8]  olod Cund LlALE] 0059y
5 Jsb lwl Open Street Map 4 Google map ;> Geocoding s jl eslitwl b g cusl oas 381 b 5 81,5 500
b cadllas 390 alomo o )3 Vb 53 5Ls 4 e hlew aldlin i bales 5 paseio Cutlige 550 ool bilis o25s
0236 e il olyen slalhs b ol Koo Geocoding unlys (Jls ol b .l oais (g5l Jao ATCGIS jéls 5 5l oslizul
> Sygo d oyl clages dalled oyl ialS clp b cloass 8y clacodgize b cpleo pb el s ool 39
259 olal g & Yl bolls ol 4,51 eolatwl eSS Glaitte i S5 3l 5 0,5 Bls i 3)lge b )y p
o] Ollas ,3 gd 41,8 jai 1 Cudgiome ol Wb S slaadl i ;5 bl wlansly s 5 Solotumn pb 5 Llosd
D oo dlpiuduy B> iuli8l ¢l Geocoding pab iy sla s, L GPS jl solacl

() Al SeBliS 903 SMI (392 JoSS 5 5)lr Slop> oSS bl 2 (8 s)Lidn (b (et Jald 3959 (sl line
Sl S 90> oMbl 4 ks liime qwyiod b pbsl gl slaodls b p iagh cpl 4 el oy (oS Joe g i
Kernel Judoo b oYU 95 jlid 4 Mo 53l cogSis bls pums L5395 (o yiwd )3 Sloyd 9 (b (sl puiio polos 5 13,5 3950
hlow Sless Glol o i b olbadiss 9 35,5 (cavddigs e aid b «ed)S 1,3 3JU1 5,90 ArcGIS jéle 5 ;> density
el opl by dy sl ArcGIS lsle 5 53,k 5 HOt Spot oo ol (sadded 4l (g9 0 -Bgu ololid YU o5 ,Lud
loadss ol Bolas & ygods By b Wlodgs )3 e (o )lol Ll 4y LT ebilodds iz L8 dls yo 13 45 laddes a5 XS o asuie
D FS0P Sl (a3lE (B)lge o Aol 5elisS Ll | alad o llos g il aien ul sl S04,
ool 01 02latul (63 Slos Elad (B9) 9 (Sladd 0390000 aSud oS i > IS (e 9 (Sl (yge a3 ((Sobon

s2Lad (oNI Jalos (sl 0

KDE (Kernel Density Estimation) Ji 5 o515 cyo83 (w9,

M Qlfwl Cfl; Qﬂl A;Tuo )Lo.,.fBQ U.:L.el)» Sle ML LSL“W Lz.m 20 pheo G»La_e J.J?u L;Lm)])’;" )’I GSJ J))f pfl)S @U
2B g 395 oo odliiul cilizee (glasjyanly )3 by ol S (oo wal)8 ol adhaie S 3 1) (aldlie oy S WST5 lad
P9y ol el pogMe )UK aled 4y dilate )3 1) dlwgy (v g lgen digg S e £55 9 Colue (18)S Yl ) L
Sl [TV ] 29 0 A Atgy &0ty (slalais (glaodls ofg4 5 (Jas slaodly (toled (sl caslie slagygeil 1 (So lsieas
Wb By Sl )90 039400 (lgis &y dloxe (slajye g @iy ek 12 )3 Ve ey (293 M5 sl Job ol

Yo Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
B ohen g odlj Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod

(Shortest Line between Features) (o ,lge oy dlaold o 55098 3,919 Julodi W9,

o lolid Ban b (gl b (5laSid (pwin slalne Sl o3litl L alols duslme (sl (g, olgiods Cdluns oy oligS 345
oS & cwl GIS (e (oi)sS €o)lgs (o b3 (3 30B9» (yboy [YV] 90 iyl (2ldlyin (2)lse (o st
PSP 1y Te @Y 53 (Shg ya gy cnl S e dswlime |y (Male g 1as) (olad 0315 degema 93 (sla Shy o Alols
S wipss ol (e il (lodin b lab (ad slaosly Jold Wl oo datie Y 5 4S5 oo Jate daie Y 3 (Sho
Lslg) Jelos (sl (b9 ool w3 s gl alol olyan 4 1) daaie (Soluas (25035 9 Taso (sla Sy oS Canl s Y
AFF] 050 0,08 ¢ JBgJox laeSud b (6300 slajlislo ile ¢ oldlir (sla Sy (S35 9 (2lad

(Buffer analysis) ps,» Jalos o,

N4 oume (slabolb L oS oy g cbglas bl wile olélyie o Shy Bkl g Lo olp GIS )5 € Juloo o)
pe S e et S0 s ell bl el g sl (losix b it «sloply g0t Wl bame > cnl 900
s el Gk > g podl e bolas SLLI S5 (gl (oS o (2l b SLLI sy o gy (slabais
Slosd 4y (o yiod (py 2 9 SR Sl e S ddod 13 () cnl 298 e o3kl S )L wile (565 b sblie SIibI
[¥0] a8 oslisol yig (6 S a1yt 9 st |y bl g oo Sl b S o S8 oln)lS 42 5 300 318" ogas
(Network Analysis: Service Area) ((g3,Slos 0595 ) & loud 03gu50 1aSuwd Juloxi W9,

el 5l (ot g sl 003 (Shb g L Sl e ulil gy (g yiod JB blis (ololis sl QGIS Jldle s 3 (o) ol
ey (1ol ] b ULy 5Le) oo Lol g 395 cn 35lg (i o> Lokt b Lnodlss 155La) Ui puums 45id 45Y 1l o] 48
O)ygods (295 Ngd M (o ped BB (295 U295 oo drwlo b pe (5 50lisS g iy pai Cdluns (laodgate (e g oo
Siloding 5 (2lad cdlie Lbd wloss a4y (guyind 2L Glp yl3l cnl e QLS 1) (g id gaw & sl olasS
3 (oliwgy 5 e Sakaee > bedle

ANN(Average Nearest Neighbor) . SKsluwod (w5035 ouile Jukodi (g,

ol il gy cpl 3 cal dilaio Sy 3 3)lgs SSe (ST G5 Sl el )l dlued (5S35 (1 Sle a3 LS
23 48 (glalols (:Sile L g 00 dpule oalols ol (ke upms D500 Aslone o Ailuad (3550055 5 4 )le o 3 50 (o
o) ylid il Bolal mje5 5o Hlaml 590 Hlade j ieS sudduwlte dlold 1 Kile (51040 0 duslie gy oo Hlaml Bolad & 598
02)lse (SSTy el il (Bolad @i (pSbe Iyt Aol (ke ST Jlie )3 sl (2)los (g sladgs 4 files
b ladgs o (Bolad @0t adlate S )3 (o)lge & @S patuie A8 (0 SaS Loy el (pl S0 ©)ledy el Lad
[Y5] losss g oSl

(Global Moran's I) Sla oly90 (obad Swmod 395 sl

S 1S o anlyd 1y oSl ol g 305 o)Ll jglme (sl slaisly S canlud phe b cnlud oy dlaly o olib | Siumsandgs
laab glassly clacia S ©oli b calsd i porde cpl Wgd (saaib (Solas b oaiSy (slades wiile oLaS (slagSl
lad (Sirandgs Wgd (b))l (2lad lagSl sl aod joba beglis g bieald (ol & (ol 5 w230 (L3 1) yslome
Sy 4 Bl e odelcandds ol g 3)b loj Job 55 oliab clagSl yus adllas jd ete slad )l I3l cpl bl e cand 4
sne Sy ol olainly Blgie olib  Steamdgs oopl p ogdle S SoS b b 4238 1 olds (sl lymsis 51 syt
5,13 g3 olmo el g U il ¢ olib  Stumad (55081 (gl otmd 4l ol slodls Jaboos 3 (g lel (slacKis 51 oslizal
T¥V] 55 o ool | (sl (slimisly) UnygS o b bl poliia 15 laosls o 1Sl &8

o 290 oy 5 (2lad bl (gilupgrie sl caslie B9y Gl 4 Konearest neighbors g, b Sobuer Jilos (ol
Uo (Soluon Jlod slue plgis & bagluos Sl g W98 00 Jlod 3)ly JS0u0 4 03)le n FSud5 ) ol 53 b oalisl
yie 35S )bkl (gl Lol b9y lee 4 (Row Standardization) (s lew (gjlos bl ig) uiored 3505 o )8
Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 1


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlaS (S e ol S35y Syl i 5o

L

odnldie (o) p 390 0 @i > (2UdS GuAdeS 5 (xS (595 ) &S 9 e odlatul Sloj (Bg) cnl g o eoliul olaS
b Jlod 50 dyluad i lgie a4y A dde ¢ awyp 3y50 (5)les dlaxi g dles ol 4y as gl b lod o Sl plodil (gly g o
85 )8 L

(Local Moran's I) Jxe olad Suwwod 395 Juo

gV jalie 503 bl op &5 5,5 bl (i iz 9 S e LBl a4 B (g0 e & bl ]

o1d (230)jg il ad)le (ol oS (155 S Al e L )3 laosy ()bl s Siled gl e Sl sloyl3) S ol
Oexed g Llodd xje8 (gladed Cyswds Lad o oy oS b g ol polie (sl plas (5 aS e e LS Jde ol qeudl aily
I¥A] did 365 sl (2 los 51 oglite sluns yuolie (s 5 lse plaS

(Hot Spot Analysis) &l> bl Julo

b gladgs g0 4 o5 puite S polis gl )3 45 39,00 S 4 iblie plulid (gl oS sl (glol gy S gl (slaasd
b 13 ol 58 o s bodls asgazme 55 Sle el S syt sl Getis-Ord Gi ) o Lol b Ligliil Lag,S
N5 ol bzl gass ol b Yl poolie b oliad cloadss ol 3 4 1S oo Laseda |y Loly P-value o Z oo awsl
S92 Slize & Log ) Lol il iUl a5 ol Sae YU Jlaie by (Sag 6 S oo b)) O polans (IS0 8L o 1) (S 2
Lo Yl o (12l 1 0gMle sl 09 wBlid o gne Slulols plsie 4 (Shy S aSh) (ly Cans )bl Slslle K
a5 IS gm0l oSt 5 (Sizg o pslie oo Egnne sihay (ol 9 2l o0 ablol YL ol b 5,50 (sla Ss
& Solis ) 5 2l bl gl Ml 3,50 sk b S B s e gseme 51 93 sn dusli 03 oL 55 o S
[¥A] 348 00 8 I3 e o)lol Jas 5l ames o8 ol by s il b il 4 1y ] g a8 asl S5 glojll

=W

JW AY B YF w0l ) ccdlbgsl dlore cudling 3850 4 S daxnlpo 51,05 £o v goamme 0 &S M2 0 i Loy slaaidl

3oy YYIY) 325 YV olaws ol 51 (Y 5) Blodgs Mo YU 49> JLid (glow 4 VF) B IVAY la Jlo jd a5 wiloss  olwliss
J > S ) bd (Sl V] J J «

(YYAY=1£4Y) oo 239050 g Commir (wlw! 398 JWid &1 LMo a2395 1) Jou

KW 9o O ob; RSO RE O
70 Y. ) 4 Yo LYo
YA VoA £\ 50 00 b ¥
VAN YYD AR Y. S0 L o5
73 Y FY y- Yo i ss
¥ Y¥ \e i AY b vs
ARE Iz YYvY \n’d [TIC

B+ 5l yeS LMo 1 ao )0 VO pizren )5 )13 JLw PO LA ww 09,5 10 3la0 oy yiidis g Cawl Sl £V Mo dw (:Sko
Sl FA by leMbl olwl y ol ouds samlie V¥ Jlo 3o Mol 3)lge o o o Sloj Mgy Hlas 5l lacily pw Jlo

lodgs 55 (Solgls sl b YU JgymadS ¢ Bl oy wile) K05 jlas ole Sy el S8l ollogs

v Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

B ohen g odlj Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod

Jadyl e Al oo )3 YU (g3 jLid 4 Mie ) lony sy
s (s0g)S 5 o S 4y WWAV-VF L) dlu Jlos 0y90 by

B oG Wl
250

206

200

150

100

50

G Yo
G ¥&
\§24
G vs
AY

<
<

b oF

e < aQ
P ' =

YE4Y JIITAY Aol 0,95 (b Jud,l paed cdlbgsl dleo 13 W (g8 L8 a4y Wine (o Sy o¥ JSu5
(VE+Y) o0, 155 claaidly 1islo ¢ i gog )T g Comia SUSET 4y

s gl sl ord oamliie 3blo (B )3 6yl o515 g 0395 CEI9SG aloee aw )3 Ml 3)lge @jg cadgl (alas Jooo )
ool 0ad &) ol 4 dlie (gan slayisn )3 olad anadss g o515

o slaaisly

e Alogl e waw 1> Vb g3 JLid sbgilon (2lad oS Jdod 9 5o oy sl (elod ol cond ol 5
s YL (9 5Lid @ sl Gyl 5l o sbaaisl, isu cpl 3 oS 0ad 4y VYN BATAY gloj ojl )5 Jod)
(B)lss (mt Ahold (2 508 3512 el (558 w515 o) s o g sy Gl g (slagyglS g Yy (8 LS g5 b
3 os glad by (Slasd 03900 dSud o e > Jlodi ¢ Joe 9 Slex (9o padld ((Noluwod (9 5S35 (1ke a3 L
Cawl 0030,5 )] (el sladses oo 4

B o515 (e R,

B w515 w35 Uho) jl gy ©ygods (Jud)) b gl Al gaw )3 Vb (193 5Lid (Lo (slvodls (13038 gl & 4l
23 oo HLiS g S o gl d diwgm Sygods |y hlen S (SaSTy lsen pdaw S ool b By Jlow sl ouds ool
4y b b (iblie ;S0ly Kl oo oS (29,0 9 j0)8 o 5p )5 oSS ) Cunl 5VL (il o515 el Sl ol isu 5> &S
9 Sl srpteln sl 2lue Blg o & Cusl 03,5 Wbl 1) ()3 gime Sloadiss by, cnl 5l oalatal Bl (ubligy wleas
g 3 Yl g3 5Lid Glilen o515 il ele s> l)] 5 (slabais glaosly Sl (sl cuslio ()1l il ol a3l plie Jagass
Ll dlxe

BAYAY cela b 3 o 090 3 gl e peans 1 |y Y (355 Ui (6 lons o Lyt ¥ S 55 o0dh o0l s aki
GA ) g it YU g b 4 Miee ylon LS5 e okind gL S5y 3o, blis ki ol > Amd e i 1y VE-)
(o)) e Abgl ale )3 Vb (8 JLid (S)lo o815 4t bl w3 aled Alre g 1 1y o] o515 cinejm
Bblie ()5 o515 @b 5l eslatl b ¢ olad Jllow cpl )3 canl 3208 103 (B 53 9 piir e 9 (2l (B 5> Solow (DS
o pasuie juw 935 Wile 535w oSSy b jieS w515 b 3ble 5 (28U g joy8 WSlo Sp ) S, b ol i o515 L

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 YA


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 ]

Foob) o OFF o gl o)led qndjles 0)00 (S 3 Coannd § g CooVow S lo 581 dloes

doi: 10.34172/jhbmi.2025.09
Ola)S (S pole olSils ¢ (S5 Ssla)gis] wlasios S 50

ﬂ-'lllm A9, 200

3T 15.000°N
i

T
3EM5.000N

......

Bre gl g3 ls Sged N
- 2 o

oy W

I 4L A00°N

B HA00N

T T
A2°LBE00E AB"19.200°E

Jud )l s Albogl oo 13 YU (95 HLid a1 Mo (ol slows ¢ J5 55 05155 (puodd Jore Y JSWS

& ool s wle Jalge e @ Wl on yol ol l3 1y hlowr w515 3Vl ol S s g dlows (63550 (o ise
Obles | (ki JB o515 s j aloxe (08 9 o9 lahsu )3 comimen a8l 3ble cpl ) Cumer (VL o515 L Ul
U 5 1 ol 31 555 5135 alomo Jlad 5 By (sl i ol om0 (5 ot (e oA S o ot
@ S (o pod g Cublitg yigy Candg b iy Cupmod (ST (oS Cume (o2 (Jelgs 0t Lt Canl (Siae ol ] 31>
5 ke (199 9 (S35 30 Slociams & (Slon Syt o Sy o Jlai & it bl ol bl cl > (gler S e o
03,5 35 yo3 3V o515 L blio (55, b 418 S8 iz oo 4 Wl o il () il 208 (Bl 9 (o (slaciows 4,
LAarasS S90Sl e (hlew w515 4 i b el (pl .S (ilwodly (g cnl o 1 6550 Sloy g Ky slaaeliy
S ) e i phasyy sblie o &l Sty ol a2l ale

0?3195 ot dbold o ToUsS 34510 (Mg, (Sl

@l o Shy o alolh (ol (3,5 Ly pslaieas o Cunl Gl o il 3 3, 0 G SESS ) (S b,
Cosl Ao sy 2l (3 )lge (0355 gyt 9 ol sl QGIS wiile ool )3 05154 b9 (ol 2948 0 03litul Cilizeo
S oo wal8 1) o SoSume S5 g (iligy S1ye wile o B (i Jeolsh 385 s S ojlul (Sl

4 Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

‘B OhlSen 5 03 (B Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod

TR B0IE BT I9.00E
f I

s 5 3 Sadiligs 35 pe g jiews ol 80l
e b

100N
i

b E ]
i

b D ]

T T
#5718 G00E &5 1900

(50> a0 50055 g, ool 1) o g 550 4 (5395 SBT3l o s s (0,3 28 1 I

ol 005 oo Cubligg 350 (S5 41 Sl o alols (s ol 31 oolizal b oF US5) gl alomo & Ligyye a2
S5 gt dlols pl il o SO+ dgan dle pl )3 Cudligy 30 A o yiwd Alold 1SSl 4 A o LS oe] Cand s ol

Lasyh s il Gleds 4 awyiwd lp Jstre (glodgazme pd dlore LSl (el a8 ad o )l g 0 obj)l calio Hlade

ly ohag4 (ol k] @Blge ) Wil o dlins (pl 45 )1 (Sils & Cod (it Chlus (b 4 b5 Sl Sl By (b )
b s bl aSsh (S Sl o glalold o 5uily g2 g0 sloosly bl o bl 0 81 s Yl (8 5Lt 4 Mie o
c s ywd dold > g LB slacgles pl bl o o VAL i alold o 5olsS 5 Caunl yio ATYA Dgds vy Cudiligy 38 50 &
CBMS! pl 3885 Sy agy ol 51wl Shoo bulud b hles gl o3gas ( Slopd Glodd a4 Jm (o yiawd Canod] onind )L
Sbacsiytebp ly b Glpiear 5 15 Ll Abgl aloxe )3 dlige Glosd CudsS Giall g (o yiwd d9s2 53 (st LA Sl oo
235 )y8 odlaswl 5yge adlaio (pl ) (Sloyd i luy; drwgl 5 cblige

Cudlagg Slosd (63,Sos glad (bl 2 o2 5> (09 el

AsE iy o ol alais G Blbl sy > SUISel g less a4y i s 4 ARCGIS PRO s (3 Sles gleis g,
ol 0wl (Culigy 8 50) g po dai jl dlols yolwl p cudling 3 40 a4 dlore LSl o yiwd sniad lis B S5 53 00 s
ot & ogiud b osis oy (53,8l plad 5 ey S gy S oot b 385 sty cublige 50 Bl oy i
23,8 Jlow calises Sl (gl Sloyd

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 L


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
ol (S psle oKl o K5y Kilosgil Slados 55

AR 18.600E AETLLI00E
M

g £
: :
] ]
) ala ctlags J5
ol
Y-
[ Y T
- T
E E
EEY---A--
?_- 80 km | FOrEa f
B ]

. e
S 18.600T 19300

(Lo ywd dliold (4 570l gS (Wigy (! y) Aloee Ciligy 35 50 &) (FoSmo SRS (o piwd Cdlune (1 47 0l 10 JSUS

SHokel g gy (o yiand Gblio pl Wilosd pasetie o S5y L iyl )15 cublig 5 50 3l (s yte ¥ov glad 3 4 oSl danl 5
Slg o e o yuwd pl MG Iap o yiand Culligy 35 0 4 e o oy ieS 0 Wilg o byl LS 9 Wyls Sloys wlesd 4
Al (ple opl o g loss culie m595 odiamd oyl

Q& omlo awyiwd jen Slo cpl lodd 0l LS juw S0y L e Be e B Y v odgaoe ;0 Sl (590 (oS slralold )
Oloss 4y (55 oamd g yod 3l jgim 3blio ) )l 3 p0 5l (gl dlold (il ble 4 Cuns d2 ST il cutligy Sy
i calold GBI A3k 515 Sloys 30 & ey sl 65 oloj sl aBloe > el (o Ll oy bl
A (6 yieS o yiwd Slodd asuie 3)5 Ky L aS jio Voo B Aee dlold o oSl ad o i pva |y o yiwd Ol
Slgs oo Alie (pl a8 S Iy cw i Sloys Closs 4 b uiis” b 1) gy cdluwe LU gblo opl (Sle )l culags 355
Dty By )5 Catligg 550 5l o Ve B A Aol 135 o (slaSl coles 2.8 sbrl (ISe e edlse
Slosd cdlyd clp bl (LSl g dun avlge ilige Slosd 4y gwyiand o yieS b bl ol )l Sloyd 3550 511 alols
2 o piawd DguaS oI LS adgds (Sloyd Gledd & awyiwd dold > Gy pl S bl sy BB célue L Sy
S ey 429 ojls Bblio (B g Cong CEIGSH Ao )3 (Uilige Glodd @jg5 w30 LS oS oyl ol Al (2lg (S
Gl (g yiusd (sl (slolio e po Alai | alol Lo s g (ol 095 wmlp oy Sloss 4y ol g s (e sd b Az
ol 03y oLl 1) il dg0eS g

Sloas 839300 Julo g, (sWaidly

£y Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

‘B u‘)&.a.b 9 b.)‘)' u_w

Juyl 53 g3 ) Wid (g 5lewr 4 uMine (ST (o lad oo

Culige 35 po dy (g pind (g5 (Lol polatods sl 0uds plol aSd o (gl Il 1 ool L a8 loss o900 Jlowi b,
Aols ool pr o 1y laalold o (15) o> oS B 395000 S & baodls 2 b 5l (oly abold ol oo
bl 1) nalold dmosls 4Sd g b pone (528,57 Jla3 53 b g 3200 000 S o Sl (g S (o0 Ao il 5 (cweld]
5 o iod (oBly Cmdg ATz idly 5ie2,0)8 5 5580 ebelundds gl 39 o0 el (Shy ol S oo S (ly (s piand
S50 3 i yind (Pl (siloBlad b g cnl bl (s abiold B & S o uSiata Ty oxa plao 5 noly 25
pglise ol Slods il 390 9 Siy%ely sl

Sl e (S5, bl (S Gilises clacS) 5l odlil b gy 35 50 5l Aol Lolul s yied slmodgies & ki
loss ) blod 1 g 428l |y usyiasd 5cSe35 blio cpl 5yl 8 cudligr 550 5l coyte Vor alols s oSl Liblio
(o yiand 3ol ol 15,13 )13 yt0 8o e B ¥ ey (slold )3 &S Canl aibolio oimd i o] OS5, it Jlo) Lol )5 zlag,
yo Aee GO o dlold )0 aS dgi 0 Ml bl 4 (26,0 S5y )l gyt dlold s 4l b duglio jd Lol W)l ol
CutS 5 Cpuw p Conl (S yiddiy aliold Lol )ld o yiwd gy losd 4y lieen 3blie (pl .lond z8lg cuilagy 355
2 Cublage 3550 b ok Alols o 4 bl ol 9o Jald |y o Veor b Aee o (g Se 8 Sy bl IS8 gt
gl 8l g Jes blSel dgute b Alols L2l gl (630,406 dojls el Ses 5 5,13 45 ossllaol Tans Cmdy
o o3 (25208 b g5 s 33 9 5513 ol il 350 ) e Ve Sl iyl 8 (S5 slaosgion (ol gl o b
Niajls 5 1S sl gblie iyl Sl 4 bl lels Gl 3 sds SIS Wl oo g B Aol ] 15,8 oo ,y5 lods &,
Bl gyt d9m0 slp Syl g 0fg d2 g

45718 BOCE 4B 15.200°E
f L

2 12
B &
y NS 0 50 4 '
] 1 I E
(o yinsd Aol 5150058 (B, (ool ) omo Cadlin 350 &3 (SigSeome SBT3l o yias Cdlins (30 30bisS 1 JSU5
Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 £y


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlesS S35 pole oS K35y Syl Ui 350

L

038ly93 (195 U S35 slos (2198 5 (295 Sl idlige Slods 4y gy g jlad ] aloes L &S and o (Lt oo
() 03930 Jl )5 (g g 50,8 lio 392 Lol it dlomo I glb 15 )3 et cslio i Sl (o g s Bblis
lolid > Gyl g 50 e & Sl oo Jelod cpl ol A8 (o Atz (lige Slosd &y (pwjid ) placins
S S (g pand Sgat sl @lie anaSS )3 MCaglyl g )0 S (s

(ANN)(Sslmod (31,5355 bawgio pad b L YU (g9 JUid (g ko (&S5 (o) 2

635031l 1) o (Solwan (55550 abaii 03 5S35 g 4 le o (635 50 Ao (e Aliold Ll (Sylnon Al 2 5S35 (ko Juo
@ bl (0858 (Blal @iy (eSle Sl peS edddumlone alold (1Sile 5105 o dnalre |y aalols (ol 5650k (g 9 A5 o0
28 (Blal @i ke ) i eddanuloe Aol (Sile ST Ll el (ladgd ©jgon oy (LS mjs 4 Cuslias )
Abgl dowo 3 Vb 1153 )L (g)lon @iy Jolow gl Wload @ je Las 13 08Ty ©jgods (15)lse 45 295 00 (6 pS ot MLy
S o Noluod Alols o 335 (1Kle Joo Bk sl Jblias jobay LIS (anadsd oamaplis V' JSB) Jod)l e
3 5208 o bl e sidornlive 3:5lo alols 45 umd_o Lt g 03g1 ) | yaS 45 sl </EVED b s drluad o 5cSy0 5
srdodnlio 5Sile Alold ¢ pioman S o Aol 1) BB (g (sladios yol ) & el Lokt mji yo lasl 390 (:Sile dlols
b bla xess samd s @gls pl g o)l a9 BB @glas (e Yo AV el 550 ke dlold s s &S Cunl o VA/VA
25 5 dog L Gl snimd )i g sl (£88 s Lo e (S 4 035 —VVDFA s Z e el _dolas SuiST,,
p-value luis .cul y93 (33lai mje5 5l doe ol 3 YU oo JUid (s)lan @i &5 S o Aol 0S50 jgbody a5 ] _bolias
V5l 208 modly (gladigs LSy el 4 sl 1 ,Sily zuls ol il YU Jloas ()l sino g 013 L5 45 039 yio byl
Solow @355 (09 sldded o )3 e oyl Holize 2030 Cjgods g il Bdlai b il 5L oS o)l st as
g bady 219 alolid (gl b Cupte g (RBlaae Siytaliyn 50 Wil oo @IS ol g Cunl Jloliae (g)lol s IV (g5 Lt
igd gBly S dl Sty Lol Sl

MNearest Neighbor Ratio 0.624458 Significance Level Criclcal Value
z-score -17.596065 (pun) {zscaru)
001l mm <-2.58
p-value 0.000000 0.05 8 258 - 1.9
00 3 -1.96--1.63
----- 3 -1.85-1.85
010 1.65 - 1,96
o005 Bl 1.96- 258
o001 HEE 258
b Ta— (Random) e
Significant Significant
e
- i
P
Clusterad Random Dispersed
_&w alold PSS C,:S’.itﬁ.o Jae U Jud )l lbgl dlowo 3 YL (98 )L..'Zé Olylows LS ‘_59§J! R/
£y Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
B ohen g odlj Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod

S Olyge (2Lad (Kinod 395 ad L L YL (458 LS (g low 2595 0959 (o) 52

4 K05 e .l Slea S50 (Stumed Julod 0 oo (asli sl yuite +Y B I IS jobay o Moran’s I asls
e ol |y 658 e b e (SSe (Staen N — )

YI0A> 3| Sl Jade b Z oy « LISA(Local Indicators of Spatial Association) e  Siwed slajasls )
2 5 by il 3 el B Ve D e b (6 ine i g ((slagS s (555) VIO <U (08T, o 5550) -
)8 prads wd e 4 lyie |y BL) 65X X90 g0 s Pyl ol

ol (2)lse b & e (@YU 35)) s 58 pBLeen 5 40l :High-High (HH)

s Gl 055 Gl ol gl 0 lss g 09 03 e s & s (VL 3] gyl 4o )le ‘High-low (HL)
gl el o Boluan Lol (sl o390 S 53 565 bt ) Conmd 65505 Jloms 3] gl 4l low-low (LL)
At YU sla 55,0 s o led Js sl (o5 slajb5,] yls as)le :Low-High (LH)

Moran’s Index: 0.026097
Z-score: 1,995778 3

Significonce Level Critlcal Value
(prvalue) (z-score)

001 mm <-2.58

p-value: 0.045958 0.05 -2.58 ~~1.96
.10 [ -1.96-+1.65

------ CJ -1.65-1.65
010 [E3 1.65-1.96
0,05 [ 1.96-258
0.01 EE = 2.58
] (Rundom) fr—
Significant /] I\ Significant

L 3
& L
SN
i ‘
am | I
Dispersoed Rondom Clugtared

o bl g lig0 (lad (S 355 Jols 51 o3l b Wb gl dloes gebans 43 YU (98 ,LWi8 (g lom (WiiST (5oSI1 A U

Z-SCOTe )lsdo .Cawlmodld > Ciund 2055 (695 S5 3939 oaimd i a5 Canl +/+YE L ply lyg0 adls A S5 4 4 g5 L
o VEVF gl alold g8 0 4ol Cuto lyse (asls b odls opl 3 roos olad oS sl 1oy5 0 51 208 S ) o390
039) )] odlésiuw! L: LY odg U9> )L-AJB LY )'Lwo ul)‘.wq O (£99)9 )»M ) L)"?S"’a dold wluu‘ 2 RY0)9 L)"9) 9 ol ol
ssbds zezd (pl Lol i8S alold  olai clls jl ooly olad (o) ax ST as" s o ol gl ol ol oad Judod cwa 8l
Abgl e 3 VL g3 Ui (gilowr (ST (654 a0 00 (L5 9o (2LdS (Stsan 395 Julod gl Cons Atz 2 9 (53
Slgs o gols cpl dloads olulis sble S50 (glew YU polio b oladdss g5l aols Bolay clbs I (o)b bxe joba
S K8 loyd Glosd 38 405 g ydon bligy O e 4 o L e olelid o

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 £g


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlesS S35 pole oS K35y Syl Ui 350

sbd p Bble £ syl Jolos

M s g Lilin wle > olid Jaboo (slacSuSs I (S & sl 00b odlizial 3y g £ld (slaas) boy 51 Jabos ol
L oot 255 LT 45 K5 oo aseio g 351500 150 clmodl 3 (glags (closSIl lolids & be) ol sl (GIS) Lldlyio
(303 A% 9 103 A0 o )d A+ ) (g )lo] lisobs] o 3 b ol a1 jase (B3l pue o jguody (ol bl 1 L5 3590 0oy
e Iy slow 259 9 o b yusio bls,l b .\.;SL;O SaS b 4 9 ol o guddigs C)?-l 30 Cazlad O‘}ﬂ‘ o) L
V) e 35 505 ol v ol Jloin] & Las ) a4 eiloss 4B 0y A% lisabol peas b il 3l ol il blE5 b ]
Lol duoyd

4B 18600 E “‘"Z!-'I HFE

F T
2| |8
i k
Il 3:3 4 x-:}'-’z:-* .
— 't»u? ”"r “a m,?;_" by 3 g3 sla 45

v _l_;_r& ot ol g % ® Cold Spot with 99% Confidence

_ A & E ) # Cold Spot with 95% Confidence

& b Vo &= @ Cold Spot with 90% Confidence

» ‘?'-’f} oy i o Mot Significant
- e T, @ Hot Spot with 0% Confidence .
g & ] EPJ 4 # Hot Spot with 95% Confidence | B
= T = « 30km | ® Hot Spot with 99% Confidence | =
i 0 P, At J E
..... ! B )
AR*15.M0T AFTLRHE

Jud )l Albogl dloee 13 cpw (il 19 YU (93 JWiS ol lowr £l (gbdasd Juloo 1A UG

badss pl Cusl (Blaipe 5 (ladss ©jgod (bl 2 Vb (98 JUid )l @jg &5 W30 (LS 4l oS e 5
Lulyd o Conl (laigSay dlome L g WIS (0 (S5 S (e o &S (2l o S pele dle (8 3blie ;3 Ldas
oS wmd o i 1y bl (COld SPOLS)s s (slaasy ¢ blio ;3 03l 4l L2 6)loss Eand 1 Conl S0 selain] g lase
it sl Jold piin 5 15l )5 dloee asl 1> Yoors 45 (3blin ) cCusl oS (6 bline yobody byl )3 lylogs Sl
o3 i b yisu oyl 50 dpw (slaaS) dg3g . blodds asuie (10,0 A g loyd WD o )3 A+ ) ailiie (g )lol el prdaws b chiiunn
Vb g9 jlid 4 M ol @jes & w300 GUiS Jelod ol sl Bblie cul 53 (6)low 3208 90 9 (s Cume Fiaml o515
paimd it (6 ol jebdy 1 ST s il sblie lib (oo Shs 5 (xS Lo Caman oy b cdly b (S5 bls)|

€0 Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

‘ r, o g ol 5

Jud,yl 53 (98 W (5 low  bMne (ST y (olad oo

Lylys dgut s Dy grasd &S Jbs 3 c5)ld (golow 1 (R 5 abilig lodd die) > iy dogi 4 Lo &S win ablie

AF*18.500°E AF L I0E
f

3 15.000N

J
IET S 200N

3 e g3 5la 45J
Bl Cold Spot - 99% Canfidence
I Cold Spot - 95% Canfidence

1 Mot Significant
] Hot Spot - %% Confidence
71 Hot Spot - 95% Confidence
B Hot Spot - 9% Confidence

AN

BETLA ADOCN

¥ - .
AR IB.E00E AR BH0E

Jurs )l Abogyl aloe )3 (Ssluaod 5 U0 LTy wleol 12 YU (98 Ui ol ylows £15 (SaSI Juloos 1Y+ JSUWS

Sy 52T o 35105 5 05 48,5 a5 3 (s il ok JS5 DSy ol s o ¢l (sloaS) g, b 45 )+ 4t 3
2l Golow 3lge G @igi Bro 5 038 Jos J5)S w15 alie gy ) sl 0392 VU (93 58 (5ilom 3)lge (Sobuon
T 55 1 hlass J 35250 Soises ooles Jubs ul 13 Conl 03,5 gy o o135 5SS & (S35 5 Spslre ol

losd 3)ly Sl 3 ] oy 4y 4298
St YU 5 L a4 Mie ol (Y o515 0iimd i el Laseiie (jo,8) jp)S eSS, b a8 Els slaasd Ve S5
Slgi e 45 Wlord gily doee Cgin 5 535 yo bty 5 bdas Bl ol Uad oo Jolis | adigas JS 5 doyd YO 3gis 53
i xloss asie dilise gl oo b baS) ol sl 5Ky (S85) Som b Cunon w5157 julss lelos 1 30
Eb slaasl .Slosds yasuie (i) 30,8 SOy b add (3 g Lad o Sl 1y ladiges JS 51 doy VO 39dn oy A lebl L gl
A laebl b gl slaasd  wlosds 0ald (L lawgie 30,8 S0y b g Mg o Jold |y badiges 5l doyd VY dgds cdioyd A0 jlebs! b
Ohles 35 o3 oy i odimd lis sble oyl lodalin L 6y 50,8 S5yl g 858 s0y0)d |y diges JS 5l duopd A dgis s
Lo Ve Loy g a5y )5 dloee 5,0 5 Jlad o yiu 1 Yoame cidd oo (b |y Shlow sl w515 45 3 (slodS) ppioman
baiye Conor (FuS1n b olite (S5 S e 5l e bl @ oo E5d90 il S o |) Leised IS
2 bdSses 5l oy Ve Loy cod A el b oy (glaaSd tiilonds yasuiie calises luebs] (slado)d b 56 5 (sloas .ail

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 £


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlaS (S e ol S35y Syl i 5o

L

b g 05,5 opyd |y baiges 5l o> ¥ o055 1oy A% lisebol b 3y (slaaS) ailons 03> (L bawgio ol S5y b g Sgus o0
Iy adiges S 5 dop> ¥ dgds chilodds asuie S5y g b (6 S S5, b oS aiis 5l ola jisu Kb 0 0k 05 ol S,
gl Lol (sl 3o )l (i ol @l aimdod L5 e w515 )3 (g oline Soglis (g )lel Jlai ) g g oo Sl
Qlirabl b 3blie 08" 63k (lopd 9 (St sl diedin (Sloasliyy (b 3 |y (bl Glie Sl oo g Consl 5)lon (LSl
@ Slg oo D slaS) oy a5 Jb 50 it 1S M 5 Sloyd less &) (gly s dx g5 Aol (1o A1) SYL
Sl 5 sy golin 3 itligg (sladeliyy 5 oo (6 lotings & (215 Lo (3] 5 a8 (lert 35 2l el (ol

AS 0 S8 Sl (S5 cuaS
Abgl dowe 13 Vb (95 )Lid ilon (2lad oSl Jow & 35 @l ©jg0 cpl ]y e ladidly (o sdngen S
b bl opl fcwl puin dore )2 5 09> (635 o sl i lhlew o515 &S ol las AFeY BYAY o s (b o)
Lol s 3y5l 5 oo P00 2515 Cablie 5530 3 5K005 b alols 5lis cieizpan s pasiie 5,5 o 13 5p5 (sl
aee > Sloyd Glodd g5 aS oy L 50 Sleds edgume g (60,Ses glad Jdov S b oo ol LU Sl Sy
gle panass 5 (Shydely dgue 4 g & olaabl tilirlge (639000 (cwpid b (2l Sy GUSLe g Cuns CBIgSy

(S 35 Aot 9 Sy
a3 o lis (GIS Calises (slanyl 5l 51 oalitl b ¢ Jwdy) yoid Ilogsl dleo 13 YU g8 JLid (6ylow (oldd @565 (59, p ddlllao oyl
5 2Vl 0515 el laJlo 3 o 55 st o515 S o ol (sl g0 & (s lost () (SIS 555 5
u»)...wf € 9 (29> @Jol.»o Coow & (S low L;Lhd...ﬁ9'> [E{Ly, L;UaJL» 5 Lol (s sdmlie o L;‘.o.w 9 6}5)-” d.‘ol.m 5 O‘)l“.‘?-
5 Sl (SN S e subligy ©lodd & wyiwd 0 yowi Al lolge 4 cunl (Seo olad oS olbals oyl sl

2l b ye (e I (mes Glaogas

U 0F (duw 09,5 3 Sl (e oyt 9 Ay (gpidin g (U 3 YU g3 JLid &5 a3 o (L5 adlllas (pl (o5 slaaidly
Caedl a8 Wlail 35 Sl b cobd asle (Ko Jlas Jole S Bl (LMo 5l do s FA ¢ piomen Conl 0l 55155 Jle £0
gee b ol (S 55 V¥ e e Jlu )3 Ml s jlge i Cd Sl m e o |y low ol Gloyd 9 i ) lelediz 5,509,
A8k basipo gy (5o 5l (iU Ll g 5 S0ye

Hedlope slad bl b pwyy 0590 Cumon jd YU o3 ,Li8 Egad 6ol as wad o i Sl slrodld L aslllas s A lde
World Health ) culiye She pljle bhwg YoV Jlo a8 YU 68 jLid Sha 5155 oelelp o)l Slgsen
3 o e 48 Sten Mie YU 63 5Lid 4 e ol 3 585 3)Lbe VY dgas il 0 e WHO (Organization
polo adlllae ;3 [Fo] S o (S5 bawgto g ol dol0 b (lay0uiS 5 o] oz S e g it o5T 355 (olews 3l Lol
)5S 5l (gyloms )3 oSN ol 48" W odmliie (o yd YVIY) o504y G (1o )d £YIV) 65 o 50 (xlows 51 55 YL goud 50
OsSbe (pzmed AL Ladpe (S5 S g9 (S9e)9n () Jelgs 4 Bl oo g 008 ()15 cdmng Sl 53 slyelS ohagds (o
(rlple 2y cdillae g (58) Y b gilow goed Gl 2 e Sl el L o5 g Jlo £Y adlllae ol 3 (bMie i
g B s feloe & dgi Gygps p Ny e g )b HIE Sl cuslig plojle Sle slabl slly o Bidss ol @ls
LS 08T ey 5 alpSin slace S culon

aS 0ol Lo laaidly )8 diwe s dloee Joalidlyed bl 0 1) Jloyd STy a4y pwyiwd 4 5L ((B)lae o dlold oy olisS Jdou
CppSenis Jdoes 3l odelcanda gulis Slysu &l 3 ohg 4 s ilieg Glodd ) s (o yiwd Mejls sblie Sy

£y Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
‘B ohen g odlj Jud)l )3 o9 WS (gl & (LMo (S8 Ty (aLad Jlod

olowr Vb o515 (shls (g5 (B0 8 (ygbes il A Oygots (ilon @ & 30,5 b 55 (90 (eSS g (Soluer
Db dlold  solas b 5l lad ool oyl g g

SrOYole L yiwd B Cunl dgup0 diojlo cbling 38Ty olad me5 a8 0l lid (60, Slas glads g 5 (Slodd 0390w aSuis Julow
S S8 mligy ©loas &)l dgue g Slopd jSTpe LbplSe (gilwaing: & Slgie g9S9e cnl D9 eal S (Sl eles (4l
B it Jloyd g (6 S Gleds die) 13 059 gl diojli Bblie Sy a8 ol Ll e g g sladades Julod (pisen
Wl gyt bl colons 4y iy awyiwd Jud 4 05 bl oS

oaals ) adol losd 5 subligg 310 4y wyiwd §0)l asuine lad slagSII YL od jLid xje5 aS oy Lis sy (sladllas
(i 335 5 A3y Gols blie 13 (6low slabsS @iF s 4 35 polo Baios (W] S e ) ore B (5lor £9d
05> Lid e g5 0 ae g Ll Jalge (8 (ylSan g Sly g 5 (dladlllan 53 S o a0l ]y (il wloss
Beiod VY] owl 0 aul YU goud b sblio ololis (lp oldlas o)l cenl o Kon g Faka oo ¢ 5l s (slasllas
Ao ) glaalas ol aidlsy dblie fpin ololid 4 ( olad sanades sla o 9 GIS sla)lpl 5l spuSo,me b 3o pols
g 8 (5 Jlod 9 (535 0 (3blio )3 0fg 4 (ol Bbla )3 (193 )Lid ()lon slade Eond 45 3 (Ui (e g (seee
9 a3 Hgled )3 (sladllae )3 ipizmen [YO] 315 o)Ll gl Al 13 (gilowy (ldly 39505 4 &S sl Sl s gl L
2 2l Jdow Cuenl 0,byn yols 3as claadl b Sloyd cledd & wyiwd (il g Ug)S (slades iiSTy oo ) Kan
D] el bl (s jlow 22595

0341 35 peite Mallw Caumes > B> Wile (odlaiBl- clais] Jolge g sl pb iy Cloutier s Leroux bl s (slasles
JbU jo ladlas jo .l ity jiaS Jolos cpl as g adly gyl oldls Jdov a Baes pob Gaios &S Jb o V]!
S 53 VY] ool asls dgmg YU o JUid mije ,d oobal—clois] Jolge 85 p (ot 28T o)) Kan 5 Siggs yulngsY
0l > laadlas (zman sl 03,55 (g it ol |y adia (pl g 0392 S jete (2ldd Jlow p jidin pSl 3ui0 &S
V8] ol aslyy (o ¥O YL U5 059 4 cpolb umes (slaog)S (ly u*")}"i sl 5 6, by @ o) Ken 5 Slowd
MR in 2990 Jwall 1) (e lpand § 30 1505 G)low Uil 5 2ldd @95 p il Sl G &S Jb
ol 0315

il gbaylojle (S (BB 6)San g l)low 385 5 mol> (claodld 4y dgume cwyiwd plai olacodgizne byl ingh
e (3 pges Gl Cupde ol ol ly eyl solio 0‘9‘;‘9‘\'3 ,\.,19;@ (30 (ﬁ-‘ Jb O‘l1 L.l 639 9329
o cpl ccudgize ;500 Al Al dsels  blagg Lol dgue )0 Phe (Wil g dgus 4B8)T LIS 4 wlie sble 5 Clbgl
Sy Jlainl ¢ Sloys slawssy g olped (clagylon (o5 HLid e dble eSS b slrodly 4 owyiwd pas 1l Wdg Ojle
Ly @l g pdipmens & old olélias ddlain G 4 adllas 09y Dgaore g drodly cud o Jleis] e Jdo 4 SleMbl (4,590
leha.))g)i 9 Jw.B)f )l)B u.:l;))l dy90 OleMb| cud MS ).IaJ )l L’bb.ﬁs){' d.aJS ‘meagm U"l u».hlf LS‘)" RS )‘)9 )JJL Cod
ol decudgae cpl dgg b ailais )3 )13 ds gl Dyge Cudgize (pl ol yudl (O puisred A Bl gl Juloo I 280
yles &) adllae 390 adlain )5y 5)lidy 4 Mive Ghilow (smer @jF oS ) sl pgas Ml oo adlllas

dxie ylad feloe Lo 3l (o 5YL Egad (S g (S oy S S > YL et Hlid &S e e ol adllae oyl (slaaidl
el L BB e s 53 (6low cnl Sl 6Ky 9 Cu e S9e sl sgreciusliw Sledidin (i (bl pl )l Slojen
oRlBl & Wlg e gilon laades Jdov g Se npin o edlitel b s il ST e pbKe s
Gag b Jw PO U Ay i slrog)S (dp diedin 6Ly sladoly pali pad A SaS sy sle 0 Gledd idg
Jolos YL ST b (25 53 comiomen 9 oo 350 Alblie 5 plindgj (el 4 Mlgi e 09)S el ) Ml 3)lge VL 3 5o
Saie 5l g o duogs plaie S Cullad 5 pllo LIS & w psd Do (oD dlgw (sl&5,1 Jols oS 5 M lae (gl ya] (jlas

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 A


http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs

doi: 10.34172/jhbmi.2025.09
OlaS (S e ol S35y Syl i 5o

L

L u.;L.a_'B (o™ pwd LY A.wl; L;;L{bd.bu 5 o)agdu cw‘.}.@a é;Lw Lg.h.:w}la] Lgl)é u.:Lwo .b]yun 0@9)4 CJLA ‘LS)'Q(“’ Lg)bgwlﬁ.w

&le oyl
el 0351 gilia L o5 55y 136 sl Alie S el 1 L

S colos

3l

R
ol 005 &8 )3 Ol)'?; LR ke ol ‘_55\“4).» pols 0aSily IR.SBU.REC.1399.076 0, louwd b axlllzo O?J L3M>1 s

oo Loyle sioe 4 2l alig 908 Cupde g Cwl 485 Ojgo (Bring (led CSilie 5 ()lSen b iagh ol
Ll 0dg (J?iuwo owy)

References

[1]. Stevens SL, Wood S, Koshiaris C, Law K, Glasziou P, Stevens RJ, et al. Blood pressure variability and cardiovascular
disease: systematic review and meta-analysis. BMJ. 2016 Aug 9;354. https://doi.org/10.1136/bmj.i4098

[2]. Poorhoseini HR, Shafiee A. A general Report of the National Plan for High Bood Pressure Control at Tehran Heart
Center in 2019. Community Health 2020; 7(3): 340—4. [In Persian]. https://doi.org/10.22037/ch.v7i3.30217

[3]. Shojaeifar S, Shojaeifar H, Sobhani A. The effect of educational intervention based on health belief model on blood
pressure control in patients with hypertension referring to the clinic of Shariati Hospital in Isfahan 2017-2018. Jundishapur
Scientific Medical Journal 2022;20(6):506-17. [In Persian]. doi:10.32598/JSMJ.20.6.1889

[4]. Babaei M, Karim H, Rostam Niakan S. Designing a Drug Delivery System for Regulation of Blood Pressure Using
Fuzzy Controller. Journal of Health and Biomedical Informatics 2017;4(2):132-41. [In Persian].

[5]. Setiani R, Wulandari SA. Hubungan Faktor Genetik dengan Kejadian Hipertensi: Scoping Review. Journal Integrasi
Kesehatan & Sains 2023;5(1):60-6.

[6]. Ghannadiasl F. Undiagnosed Hypertension among Youth (18-24 Years) Referred to the Nutrition Clinic in Ardabil
City, North West of Iran, from 2016 to 2018. J Community Health Research 2019; 8(4): 202-10.
doi: https://doi.org/10.18502/jchr.v8i4.2075

[71. World Health Organization (WHO). Hypertension; 2021 [cited 2024 Nov 25]. Available from:
https://www.who.int/news-room/fact-sheets/detail/hypertension

[8]. Chaturvedi A, Zhu A, Gadela NV, Prabhakaran D, Jafar TH. Social determinants of health and disparities in
hypertension and cardiovascular diseases. Hypertension 2024;81(3):387-
99. doi: 10.1161/HYPERTENSIONAHA.123.21354

[9]. Lak Salari S, Ashnavi S, Ayouqi V. The relationship between socioeconomic status and health outcomes in patients
with type 2 diabetes in Urmia County. Knowledge and Health in Basic Medical Sciences 2010; 5. [In Persian].
doi: https://doi.org/10.22100/jkh.v5i0.1027

[10]. Mostafaei A, Yaghmaei F. Predicting of the Amount of Blood Pressure from Documentary Styles, Lifestyle and
Age in Outpatient Patients in West Azarbaijan. Journal of Health Promotion Management 2019; 8(2) :9-15. [In Persian].
[11]. Sarafino E, Smith T. Health Psychology: Biopsychosocial Interactions. 9th ed. New York, NY: Wiley; 2014.

[12]. Ghaderi Niri A, Farajzadeh N, Baybordi E. A Case Study of the Impact of Parental Diseases on the Probability of
Hypertension Using Data Mining Techniques. Journal of Health and Biomedical Informatics 2021;7(4):354-67. [In
Persian]

[13]. Barnett R. Hypertension. The Lancet 2017; 389(10077): 133. https://doi.org/10.1016/S0140-6736(17)31570-2

£9 Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
https://doi.org/10.1136/bmj.i4098
https://doi.org/10.22037/ch.v7i3.30217
https://doi.org/10.18502/jchr.v8i4.2075
https://doi.org/10.1161/hypertensionaha.123.21354
https://doi.org/10.22100/jkh.v5i0.1027
https://doi.org/10.1016/S0140-6736\(17\)31570-2
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

L
r OhlSen 5 03lj (& Juyl )3 gh Ui (g 5lem a1 (Mo (S ST (LA Jalod

[14]. Mejia-Mejia E, May JM, Elgendi M, Kyriacou PA. Classification of blood pressure in critically ill patients using
photoplethysmography and machine learning. Comput Methods Programs Biomed 2021:208:106222. doi:
10.1016/j.cmpb.2021.106222

[15]. Movahedi E, Etminan A, Mirzaei M, Ershad Sarabi R. Investigating the Effect of Educational Text Messages on
Self-Care in Hypertensive Patients in a Hypertension Clinic in Kerman. Journal of Health and Biomedical Informatics
2021;8(3):260-9. [In Persian].

[16]. Mohammadi A, Nasiri P, Moghabeli R. Spatio-temporal Analysis of Asthma Prevalence in the Tehran Metropolis
Using Geographic Information Systems (GIS). Journal of Health and Biomedical Informatics 2024;11(1):14-25.
doi:10.34172/jhbmi.2024.10

[17]. Kamath R, Brand H, Ravandhur Arun H, Lakshmi V, Sharma N, D’souza RM. Spatial Patterns in the Distribution
of Hypertension among Men and Women in India and Its Relationship with Health Insurance Coverage. Healthcare
2023;11(11): 1630. doi:10.3390/healthcare1 1111630

[18]. Hernandez-Vasquez A, Carrillo Morote BN, Azurin Gonzales VD, Turpo Cayo EY, Azafiedo D. Analisis espacial
de la hipertension arterial en adultos peruanos, 2022. Arch Peru Cardiol Cir Cardiovasc 2023;4(2):48-54.
doi: 10.47487/apcycev.v4i2.296

[19]. Leroux D, Cloutier L. Geographical Analysis of Hypertension in Canadian Population. J Hypertens 2022;40(Suppl
1):€211. doi:10.1097/01.hjh.0000837600.51239.74

[20]. Kharat N, Sivanantham P, Kumar GD, Devasia JT, Kar SS. Spatial distribution and control status of hypertension
in urban field practice area of a tertiary medical care institution of South India: A cross-sectional analytical study.
Intrnational Journal of Noncommunicable Diseases 2021;6(3):115-21.

[21]. Faka A, Chalkias C, Magriplis E, Georgousopoulou EN, Tripitsidis A, Pitsavos C, et al. The influence of socio-
environmental determinants on hypertension. A spatial analysis in Athens metropolitan area, Greece. J Prev Med Hyg
2020;61(1):E76-E84. doi: 10.15167/2421-4248/jpmh2020.61.1.988

[22]. Laohasiriwong W, Puttanapong N, Singsalasang A. Prevalence of hypertension in Thailand: Hotspot clustering
detected by spatial analysis. Geospat Health 2018 May 7;13(1):608. doi: 10.4081/gh.2018.608

[23]. Du Q, Zhang M, Li Y, Luan H, Liang S, Ren F. Spatial patterns of ischemic heart disease in Shenzhen, China: A
Bayesian multi-disease modelling approach to inform health planning policies. Int J Environ Res Public Health
2016;13(4):436. doi: 10.3390/ijerph13040436

[24]. Haglund BJ. Geographical and socioeconomic distribution of high blood pressure and borderline high blood pressure
in a Swedish rural county. Scand J Soc Med1985;13(2):53-66. doi: 10.1177/140349488501300202

[25]. Mohammadi A, Nasiri P, Moghabeli R. Spatio-temporal and epidemiological geographic information system (GIS)-
based analysis of high blood pressure-related calls to emergency medical services (EMS) in Mashhad. Medical Journal
of Mashhad university of Medical Sciences 2024;67(4):1236-49. doi:10.22038/mjms.2024.78329.4535

[26]. Soleimani M, Jalilvand A, Ahangar H. Epidemiological Characteristic and Spatial Analysis of the Admission Rate
of Hypertension in Zanjan Province, Iran. J Adv Med Biomed Res 2022; 30(142):443-51. [In Persian].
doi:10.30699/jambs.30.142.443

[27]. Zia-Bakhsh Kolkhuran H, Sadeghie Ahari S, Samadzadeh R. Investigation of the relationship between the
distribution of hypertension prevalence in the rural population of Ardabil and temperature. In Proceedings of the First
International Conference on Geographic Sciences; 2016 Aug 5; Abadeh: Kharazmi Institute of Science and Technology;
2015. [In Persian]

[28]. Mojahedi MJ, Hami M, Shakeri MT, Hasani MH, Ahadi M. The Prevalence and related risk factors of hypertension
in young adults in Mashhad Hypertension in young adults. Medical Journal of Mashhad University of Medical Sciences
2015 ;58(5):252-7. [In Persian] doi:10.22038/mjms.2015.4742

[29]. Mehrabian F, Farmanbar R, Mahdavi Roshan M, Omidi S, Aghebati R. Investigation the effect of improving physical
activity based on the theory of preplanned behavior among patients with hypertension referred to rural healthcare centers
of Rasht in 2014. Iranian Journal of Health Education and Health Promotion 2018;6(1):53-62. [In Persian] doi:
10.30699/acadpub.ijhehp.6.1.53

[30]. Chaman R, Yunesian M, Hajimohamadi A, Taramsari MG. Investigating hypertension prevalence and some of its
influential factors in an ethnically variant rural sample. Knowledge and Health in Basic Medical Sciences 3(3-4): 39-42.
[In Persian]. doi: https://doi.org/10.22100/jkh.v313-4.224

[31]. Khayyam M, Amini HU, Samadzadeh R. New Insight to Geomorphological Evolution of the Structural Depression
of Ardebil by Employing Land Use Approach. Geography and Environmental Planning 2010;21(1):105-30. [In
Persian] doi: 20.1001.1.20085362.1389.21.1.7.1

[32]. Fazelniya G, Ahmadi G, Hakimdust Y. Application of Factor Analysis and Kernel Density Estimation Model in
Appraisal Studies of Place and Space Development of Rural Area of Rawansar Town. Geographical Planning of Space
2015;5(16):89-103. [In Persian]

[33]. De Smith MJ, Goodchild MF, Longley P. Geospatial Analysis: A Comprehensive Guide to Principles, Techniques,
and Software. 6th ed. Leicester, UK: Winchelsea Press; 2020.

Journal of Health and Biomedical Informatics 2025; 12(1): 30-51 0+



http://dx.doi.org/10.34172/jhbmi.2024.10
https://www.mdpi.com/2227-9032/11/11/1630
https://doi.org/10.47487/apcyccv.v4i2.296
http://dx.doi.org/10.1097/01.hjh.0000837600.51239.74
https://doi.org/10.15167/2421-4248/jpmh2020.61.1.988
https://doi.org/10.4081/gh.2018.608
https://doi.org/10.3390/ijerph13040436
https://doi.org/10.1177/140349488501300202
https://doi.org/10.22038/mjms.2024.78329.4535
http://dx.doi.org/10.30699/jambs.30.142.443
https://doi.org/10.22038/mjms.2015.4742
https://doi.org/10.22100/jkh.v3i3-4.224
https://dor.isc.ac/dor/20.1001.1.20085362.1389.21.1.7.1
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html

[ Downloaded from jhbmi.ir on 2025-12-28 ]

[ DOI: 10.34172/jhbmi.2025.09 |

@
Yoob) o VFF sl o)lad umild 0)sd oS 3 Comad 3 9 CaoMw Syilo 49431 dlzs t
doi: 10.34172/jhbmi.2025.09
Ole)S (S pole oKl ¢ K3 Sloygdil wlisios 55 e

[34]. QGIS. (3.34.). Documentation for QGIS. [cited 2024 Nov 25]. Available from: https://docs.qgis.org.

[35]. ESRI. ArcGIS Pro. In ArcGIS PRO Module 4 - Data Analysis; 2022. [cited 2024 Nov 25]. Available from:
https://www.esri.com/es-es/store/arcgis-pro.

[36]. Mohammadi A, Firouzi Majandeh E. Spatial Analysis of Mosque in Ardebil city in the Contemporary Era. Motaleate
Shahri 2016;5(17):55-66. [In Persian]

[37]. Kiani A, Kazemi AA. Analysis of the distribution of public services in Shiraz using spatial autocorrelation models
in ArcGIS and GeoDa. Journal of Urban Research and Planning 2015;6(22): 1-14. doi: 20.1001.1.22285229.1394.6.22.1.7
[38]. Mohammadi A, Firouzi Majandeh E. Spatial Analysis of Mosque in Ardebil city in the Contemporary Era. Motaleate
Shahri 2016;5(17):55-66. [In Persian]

[39]. Faridi Masouleh A. Analysis of hotspot provinces to medical tourism by gizscore (case study: I.R.Iran). Heritage
and Tourism 2016; 1(4): 105-20. [In Persian]

[40]. World Health Organization (WHO). Global report on hypertension: The race against a silent killer; 2023. [cited
2024 Nov 25]. Available from: https://www.who.int/teams/noncommunicable-diseases/hypertension-report

o) Journal of Health and Biomedical Informatics 2025; 12(1): 30-51


https://dx.doi.org/10.34172/jhbmi.2025.09
https://dorl.net/dor/20.1001.1.22285229.1394.6.22.1.7
http://dx.doi.org/10.34172/jhbmi.2025.09
http://jhbmi.ir/article-1-906-fa.html
http://www.tcpdf.org

