LV-0Y Olmaw 6 BJL&.\: AK 093 Ay ‘Q‘J._ﬂ d}\,&}:ﬁ*ﬁ}‘ J“""’d A.L>u

9 (v Skl JES! a0l 809 9 il Sy T He owiy
9 5 3g5 AL lo Wl 1Y-1A Ollggi 18 OT » Jao Jolgs

1P b 50 Oy ye0 Olg> g

T ARG H15,8 S RGP 9y wG T O ¢ il Lo koo w93 3 I e ¢ (S5 guut s 3B g1
Ot 0l 87 (ST p ke ol8tils bty 00Tl (5 gkl 5 (a5 5T 03,87 (55 pmarky] 81 pliyS

Ol el S (S psle o83 cmadln 53 ps s T (50aSims Dl 3 (g5 lodole Slidiond 5 ¢85 )kl sl

gl el S (S psle okl (Bl 53 g s et T (50uSiins s edho 53 (S 5ludibe Dl 55 n ¢t 5 ST bl |

Ol 0l 57 il g ol ¢ Ll sl 5 Dot sy ¢ golazl ol 05 8 ¢ golitianale L2l

Ol 0l S (S p e oKty (bl 00Tl (65 g senrgl 5 5T 03,8 3 5enlS” ke A3l ol lS

Ol el S (S psde o815 cmuadla 53 a5 50T otSiin g Dl 53 (53ludie Slidos S e (853l Skl

f.zolala@kmu.ac.ir s S G .55 s 5 o3 ST 058 (bl 00Sils Ol S (S ool oils 1 Sl ¢ ol g5 @l 5 Lol o 5

A/ /Y150 ANV 13l 55 )

Sl dn azgi Ly el slaizl (58lgmong] 10 e Jibuos 31 sslaiz] @bl )l CIB 5o Sledbl o jils Jols 1Bas g doude
Fio Jslse g (ommayd Sledol Jlal glaaSids gusyp Ban b pol> saalllas iyl (llzgi 5 (Ulsz Sledlol Jliil sloasiss
s ol elozl GloaSd s g,y b o) e Olazsi 5 5055 sloails (Slo (il o o)

FS=25 ol S 8 lsrsi 9 S0 slaails (Sl Al WYIA llozgs ooled |, fol> (alabe — hrosi (Agh diges U (R
5o BaSed (ndge JLiSlu ool 5 (5 )leds o b9 5l o0liinsl b o235 10 (slaasli gl ocial g WoaSied 0515 (s 5l g 130
A ow,pindegree Lasls p Jiiue slo aie sla Sl mixed model (sla U 5l 6,80 00 b oo 28,5 15 )y

Sl mma 6kl gl andl aS g VY g +/FY il 5 al s g ail s slaails o g IV Slbls )l oST5 JS oSSl sl
5ol oo ialidl (639,5 lobls,l jasls (P=1/w ¢ V) eass Jlo cp 3T Jome g (P<e/+ V) cpu Sial33l b .(P=1/Y) ol
P=21F) 551 (b 5l 5YL (g )lo sinn jobo ay taisils gy 5 aslllae a5 (g0l 3l o asli cpl .Sk

aomi ) 5 bl (o515 g game ;5 wivg ol (53,9 Slablal slas e Jolse (cuyd é adlllas g Jone ¢ 36 yuS A0S
s Ol e 55 05mga 5 0131l o 5o Sledlbl JI Cae pes 45 S o5 oo 5 0092 o Lt a5 (5,5l plovans]

205 o0 ol Gl s Gl (e 5o SIS oL 9l s sl el Slacsyaelin ey nlnli oo

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

ezl glaasls ol coledlbl JUisl oLl g5 ¢ seloiz] (59l gmoin! :goudS” (4 5'5lg

L by sloygst Jobs anlllae & elozr! ot Julo
O oyt g (pleizl Coles (Dledbl (g lowy Jio-dles
@ oleee Ghey ol SIS (Y) Sy ee leaSil sl
Hals o508 5 by daslug, sl ceosi 5 souger
5 &by 5l L5 LSl 5 XSG a5 (6 ek sl cows S
ol She e Soke 4yl eald oaiSTy glasls
slagl glaShy g o3l 5l azg gil5 a5 woanl (al 0,80,

yodhe (F) o200 o bl e slabls )l g ol 3 cax
Slp LB Sl laghg, 5l eloiz! aSl Judod gy oo

-

400
ol w9 Cdle 5o me Jelse 5l slaizl Glabls )l
g L S 63b) Sl g 0og o (sboaisS s
alosls Hlas 29,5 w0 rasdllas (V) 5)ls 5925 Cdlw p ]
5 )l gl oS (6,5 in Sl szl Lalg, il a5
A V¥ saits sapte olal i o ol S ok &
Olwgs b s igke slablsyl as ol 8 ol 5 5 e
Jo plad 1 Spe shad (oyme o (Wb glaizl 5 (005

ooy 3l exSere b sleixl igdemennl iy ol o


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

OLen 5 (6 g, /£Y

oS Slgm g casls JUatl ol oo o ek 435S o 3
bYo by o Sllsg b oS o (S5 095 cpilly JLS 5o
4 $59,8bd (6l ST 5o g wlowds laz eolgils I alie
Dol rasd Sla Sy g )L, 5l 6ol 3 1 poe
Ol 53 13 & (659,0l8 ()l 3150 (Y1) wial axsls
45 Qg oo ookl Awd A 4 1395 o Dbl €AY Loyl 4
g S0g5 il il oo (lgzei g ST als deails pl 5l (SO
g Sy g QU355 (GP alby Gl oS Cunl (SBG (s o
bl &ype 4 (S VAL (208 ol 5l 1) Sanp iy
IR an g Sl 990 dsslr b odlgls a4 mals b se
L)) slaasos sl 5 oI gloles jslaie 4y wcales o
L yol> canllas doaSeds ol 5o @35 e 5 50 ol clis
Sl llsrg 5o oMbl JEsl clodSed cwyy Bun
el sy 3l eolital b oo 4 olyzss 5 Sos (slals
o yd MLl JE! bly ol 5 g e plnil elazal aSs
28,5 18 oy sl

A 9

S @ WO L o Ll - osi orhie adlas oyl
oSl Lo VYOVA ol 3l Lelss gy sansls s ool oS
SR nl (ooles 9 992 (le)S el Olsz s 9 SogS slaals o
als Ve olasd ggamme ;o a0l adllas o)ly (g ey Do @
S9zg 0diSly Ojge 4 lo)S el mhae (o (lszg g SosS
S0 als 0 g i et il B wlass ol 5l as wcdls
392 Ol 4 gy

oboilw SBS 25 (lszg g S90S sbeals aSenl 4 axg L
L b5 (Sialon plxl gasdllas 5l iy wiBlioe (o e
ol 5o 85 0 (Sl Glo S bl g Gl et (G (ol
29 8 O barye Yok b ouste slaand> Liul,
4295 b aslsl ;o000 5 331 gy planil slp p3Y oo ol
Oz 9 o WA nj ) addllas Bas 09 S ol Ll b
slogs 4 aslllas BB L5l Wb (il Favp e pos
iz b onlple wsid )ly (Ul 4y ol 45 055 &5
o500 5 lulid 5 (gl Blad & oty anlllae Gilaal aul>
S )3 Ood 9 5l 3590 350 3 9 00D g a5 (ol
] Soawd iz 5 LalE )0 gk bl og

o lns 51 ooliiul b a5 wil a5t o oLl 4K opeas
Sl ol plelid @ cu3S e el ohs 4 g Al

Coods b Lo loolas, ales 5l Sledlbl 5 zils Jla!
Cladllas 0 5,5 o Oyg0 cloix] glaasil o a5 col
5 LodiS ey Glaie 4 i 4 claix] sloaSl waxs
5 byws Gloie a4 g asLouibs Jll 0 S5 Julge
(F-2) wlowds 7 ,lae Sledlbl 5 il JEl gl ool pmasSe

Jase 51 5o g ezl Lolg, gk 51 s Jols
bl ¢ ils Jols asl ol 3l ceds il o e
25 58 o 09, Sy 5l e o] (b &5 Cedl ol
JES! o o5 ploog 5 Coddee Glime 5955 (o0 518 500 i
O V) wibiee bog)S o 5 5t s Sllg uls
ol Jsle 5 s IS sla Sis aiile gousie sla S
O calud daaSis pl jo bbls)l @08 4 Ly, cuale
JUsl » clacl 03 o Shy (wizpee g )15 990 Sl
OV e S slan! aslls SO o il

SladSed e sl SRy 5l 990 90 S x5
adyle Sledsl § uils Jtl [0 soge L a5 ditied  cloix|
Adiobisel lres S (nypee Sl QUlszs (e 095 0D
o1 (hsel lp e slagsiyaeliyy b &5 s daal>
0,99 Sdlage Sl plojle s elul p 08 Sjee
OV0) 058 g0 MBI S VoV 09,5 4 Slezss

Ol iS5 CueS  bLSI 6518 50 plope 5 b ()b
975 bl m cilize sbhacs I ool 5 osgs (LS
Ladboe g ol 5 (K28 clam! Jolge 51 iU oS o)ls
et 0902 B ol il ploje g U (sleaSied aS ol 92
(OV8) ail oo glaie po b oS 5yl 51 Ll caizias oo &

Gk 3 G Ul 51 oS s5ise ol sl gyama o
S 5l a8 09d plnil g3l 3l lawgi Sike 4 b plops slaog S
LS)“Af)"‘ ‘..\......JLJ RV 05; d.vLm.A LQ‘;)Jj )iaé 9 U= O
YY) 04 ..\.cc|5:’> e Q—l

30 6oulS g e odlgils lare ¢ Julge Q—.’.‘ LLS 0
v | S5 s oy ezl Ly, 5 U
O wles ol 09,0 | 055 Olazg &5 col (plaaoye
Sy Sl S yme S b cnlly LS 0 o cnl b
M58 5588, 5 et sla Sy Soke ol s ol


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

£Y/.. Ol S 2 Ol s 5 Sa8 sladls S L VYA Ol 5 s QTJ..)J}A Jolse 5 s DDl Jlasl as (633 5 (olle o S5s ows

ol slaysiw g s, jo a5 & jae ol 4 .0l o,lg Ucinetéd
obl slabls )l g sas cud ol 3l 4 by e slaas b WS e
See @0 Sl cnl gladshe ;3 (V50 Sse @)
. o Y e oy o) .
Sype baSes | asge Ll ol 5 g lad e 5l oolil
onghe ol plxl Ggte (owyn 0 85 IE (ow)p
Jelos o (IS ek a Lol cais 2l 1515 asls (gl sadti
Sl Sy 9 (egi Bus 4 a5 b Vess claial glaass
(YY-Y0) 09 o0 gaimaiws axls ol csllas 050 oo
Lo o9 w4 429 b ol addlhae o (lel cal
oS dles cnl G285 a5 5 by plazs 5 Sag5 slaals
)'3)4.1:.& )| 60[9.)’ sleels L5|)._v [EYHES Q,g.‘ B ufl...q Qli‘?_?y’
o2 b ool slabls,l as og) oo Jlaml g s o2 LS o
5 oslae bli | 1ST5 lae 4 3V 5 < /F (515 sl ails
ol o 488 a5 50 b o515 Glgie 4 0T 5l Sl
ol 085 B o by adllae I 5 Sloal 4 a2 b s
50 ailg o 09 oo axxl e oyl 4 S s 4T (g0l 3l a5 WSS
Wbl atily ad 4 Cad el i oledbl !
ol 5y g oad 485 L 0 g Ojge 4 slabls)
g incloseness dndegree oS 0 adls 4w (g9, Ul
oo Oyl 4 4 L Bk 5l .cd )5 |3 betweenness
zlpinl s asls aSpl glp s als o, Sl ol 8l slaws
b asls pl wilb awlie B bal 4o 0 ol
o o, luiliwl loasls ol juss acels Lol (g3lws lastiw
i dbee oS gop FYL Sole Bl SSuey
LQUT me 0970 g il ey Oy90 6L&>ua>l»: 9 SlMasl
S| OMT \ o)l.o.:) J9A> L
oads 3 luliwl sla ol of ooy ol 81 L8\ F g00 el
Ul Glp g ob Yo ass SPSS l38le 5 5ly CoiS e
By ..bb; oolawl )L..po g_B‘)JUI 9 wiul...a )I Wy
53 syl 30 ot 3 il (slaasls nl s | (Kivuron

Cohesion
Density "

Triad census ©
Local structure ¢
Correlation °

Al ool of 81 cpl slaolpiins ¢ bl
59y <SG ranil alily jgas dsdllas o ol Bl eles aS ol gl
Jos @y Saolen ol (Yohao b als 2 4 axzlpe ) L3
Oygo dr addllae 5l Boa g SLIS ol asslie 5l e el o
Sold) S 5l g Mb(oe 00l medes (Ulsz g sl (xem
alas G904 blad So @allhs o S5 glp ol
ﬁo;‘&aﬁbsﬁbjb@&)doﬁ4.30).9336&)5
Gy 3 )5 (o0 JooSS G0 jea> p3 il g (Ulsz o8
Soye ond Ghisel () Ry 99 5 0p0 [R50 lawgs
Sole) dacad So oSS 5 (6 Ry oo ol (oS
SR nl 4 ad g0 (b5l 3550 Sl ple g S sl
Sl 5 OUlez g (oll (ile aile e po3) 4y azgi L ool 4l
adllas 5l ool (6 glans lp oolitul 3y50 Cand S
ALl oy Ol Cow e 5 sede bawgi oals alodl
Jo o laea i Glezgs olygel zils yo &gl wledlbl Jlas!
adlbe o ol iles lastisl ol a5 an wladl «1Ya-
oS gloglas 4 azgi by (YY) 09 aid )3 sloul (4500
S L Olsrs g Soss glaals o (Sle Uz sla S
S Glojle Hlulid )5 hawg Cand S )ls 3524 ol 8
S oblszg ul ogas )3 poe Sl (S g 00t 6,55k
5 Py ooy Oler e 9 o5 slaals o Bpdy cle abex
Sype j5 Zaled j0 g wd 0038l T Llesl g plgdl b bLs)|
Ceslage 0aSiils (hglomenl 5 () Hlol 09,8 lobial wwls

8,5 18 e, (S pele oRuils
Sledbl glls Jol Lisu g jidu 90 Jeld cand S oyl
Ol g Je  bgye Sl (S Grizer 5 Sl S e
35 p9d GBS )3 g Olergs g S355 slaals yo ol 3l B pdy
GaSs 4 bape Sledbl (asie g SOl eolaisl b
Gl 3 55 2 o Sy cal & abm 5915 o3 ol
@ Sy 08 plS I 0g cwys Ylgr e 4
VL oe ojes ting Sle a0 a5 5,550 llsrg SO
0 uY‘}w &9 FLy 09 (S U"‘ O o)o.; .b‘é‘s‘o uol..a..}‘
Sy 09 Slgn (e Voo ped g ey od LIS )90 3,8 511 995
Shgo o o8l Glabls ) 4y bgspe (gloosls s sy oo ol
J5dle s jo (bl Gl wSo sl LB s suls (g la50S


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

OLen 5 (g g, /88

ood 55 Dleass ole s U asye OFIY o e
olly S g (aeys FOIY) cpally ogd cils
sals o Ul el ol Jle iy 4 (ao, YOIA)
31 Ot 913l pl s yo YAIY ol o LSS 1) le> g 9 SagS
sl 1) (ded als o cwldl ale Jlo S
ERRRPC
30 oSk ol alolaws 1. Sloe a5 a2 o HLES Y o,lels Jgu
Sldiss sl jlae Blyil £,.50e 5 ,a5 VP als S
Eoeoze ,0 g VEIOEF lagl o ead JSas bls))
O IV Y o ol )l (ST S Lee Bl £l
St AY 55 ol gSTas g N8 o] JBlas 4 sel o
sob a4 wliss gbhdls o Jgam ol Sledbl ulel
o515 e Byl FSila 5 00y Sl S WY uSiles
Oeilbe 50 gaw 5l og /FYEY il (pl o Sl
Syl £ ko g 588 VA ail sy slaasls o STLe ol 31 slass
el s VYR laals ) g ol 15T L
al ey g @l 2o slaals )0 Glabls,l o515 Sl (e 4!
P=+/¥) aid oamlie (5,0 cxe (g,le] gl
ol 5 gylodsjw @
ailyizs S1he jo as oy lis baSll roge Lol vy
Oyl 092 (0 V) zo oL YT wezge oL, YIVYE S 5l
0,8 dw G bl me ol 5l ass VWY o by
YY) ol FAr ued Cudlad 0gzg ol 5 casms JSis
i S gy Skl e a5 W0 Y gl g (a0
(Vo) Jols ol 5 YV slaws B,k 5l 0gd oo gases 0l )3
e, MY (o daad olo oo lis a5 clils 0>y asis
ol 48 )b g0 0l 5 9,0 sl )l des ol 5 S £aemme
YAYD 5l e o)l pe Sledb! Jlas! aSss S50 (ggm )
5 g9 (Mo, YYIV) ol YA slaws (o ol jo a5 0g 0l
Jlae jo cdls 5929 Y g9 5l (o, YOIT) oL 5 YOVF
il 09z g Sl o JelS(aus,o /e ) oL 5 Y Laad
Comd oy Sledbl Jasl gleass o ggamma o
ool 4 332 e (slooly 5 5 5V ST oS 5 S slasly 5
I ol JS as,e PYIY Y g+ oY sleol 5 a5 &jee
25 Ve v gg 5l ool 5 ao,0 Y/F Laid g wols oo JSCis
Oledbl JUml aud j0 oS po s pslls (owyp @

w)°
L YV/YEYAY Indegree ozl Sl a5 ols oylis gl

sheslatwl Lo ol o albls )l sl jule slp

30 A e A e bl slaloges Netdraw l38ls 5
. . ) e - : .

Lot ools ialed 0,08 bghas 5l eslianul b b)) o | LS|
aS (ol (g0l 8l slass 5oLy Indegree azli a5 pl & axg
ol Bl slass Jile a b ouS o 1,85 bl L Jai 0j00 0,8 1
AByge 98 4 093 (pw)d VB Ol ZdL) 6l &
50 Gols il asdllas cpl o jasll pl wiled o dasxlye
g ojlail bl b oy (635 0 9 &z e o8 Slulis
sbals o 5l il e 0,8 2 Indegree oyei L el
S obdals o bli)l aSl s jloges ailpwy 5 ail im0
el ool ) e (ol jo saszdls 1) ol 81 slaws cp 5 s

wsllas ol jo Indegree osls cowal 4 azgi b LU o
ool 4.0 ,8 eolaw! mixed model analysis g, 5l 15 o)
sl i oles bl opate G 3JUT o ol a5 &40
3 plaS e e g QD ow, e Indegree asli L Jae
o pusin diz LT (gl saxiils /Y 5l 56S p-value S la e
A sdustiw ua.’>|.w U"‘ » LbuT ULA)‘»\,JB u‘).:‘ 9 W) ul?w‘
Wby IR o3 ey lapl 3l A Jis (sla it
(el deass ahaie (G fi30) Sz 1l Wog O)le
OHl0) owye e dsdllas il (YL dhwgie o olesnl,
CogSis o (o) 0,05) (LlisT g plgdl b bLs | cyils o(s,ls
25 Slse) yole gy Dheass (lnwg, s xed) (LS
5o b (leold s iy o((pRiils OMams (ol wlas
EUR S EO S Iy || SRR VORGUR G PR I H ES O W H P
Jdee (s Qs o0 oy g0d) alS o Sl Llg>gi 5l 8
a5, wilgls Iy s slaw wad (b deass Jlo 5]
b Slsz s 5 S5 B 3 iy oloj 5 38 35
LasL

3 aS 09 a5 V0 asdllas ol Jo sy 9,90 0,8 IS Sl

1. She g Chge doyd FY/Y (Sde a0 OV dayl o
J 50 ao,s AFIY 0e VFIOEVA LT s Jlae Il
Lo gy (owyd mé anlllas slyls (LT o ys AY 4 Jeass
Og ki )y OMeass (ao,s 04/9) o3l pl 51 e o

Node '
Tie "


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

£0/... Olo S 2 Olsr s 5 Sa8 ladls S L VYA Ol 55 s QTJ..)J}A Jolse 5 s DDl Jlasl as (633 5 (olle o S5s ows

Jogxe Indegree ol b Joass alaie poie o bLS)|
sheazs ahaie 28 YU L oS Ojeo opl 4 (P<e/e)) oy
S &S sk 4 dl o )l Indegree oy (Sl
Ao 5 (VOIOEVY/A) planl alais o Indegree 5
Al odalin (FAAEA/D) alhwgis 5l YL ablis o QT Slode
ol b ez Jlo 03T Jame 5 e Sl ez
AL Oyso ol 4 il (gl pme g)lel LLI | a3l
@ VA Jare Gl oyed So 2 big O i Rl Sl G
g Oeass (B 5l ad e 0438l Indegree o
Sapdy oley cizmen g (P=+/YY) jole &Dass «(P=+/YY)
byl gime kel LL I (P=+/+A) (ad a5 jo \Lls>gs
Y oleds Jgaz) auiles ezl
o puitto Wiz sla Julxd O

Al G @b bl opiie wr ladl o
Ll (P=+\Y) aid onys Jluaxs ghis .2 4 Indegree
ol Sl g 09 o dme owyd pé adlas b ool bLs))
sob 4 il sy 8 dsllas a5 (ool o asls
(P=0/04) sgs o1,81 plus 51 5 jim MO o3lail &y (g ,ls sme
Jlo 5231 Jare 5 (P<O/00T) oo (slayuiite (ruizped
Mo gae 5kl bLs,l Indegree L 5.5 (P=0/002)  Loaxs
L5 DY s 33l Sl S 58 L oS 590 szl
A oo 09938 Indegree oo a4 Y/T Jase (ioli8l 0y08 SO
(Y o )lels Jguz)

Lol (FIV=Ye o) Ol pess asels L YA/FEYA/A dncloseness
als b Y/YEF 55 ol,8l Betweenness Sl pizo2
oS o gLt lh (o (Kwaen o
JUESIaSs 0 Cu3S e sl atld (S (o) 59
L Indegree axli a5 Wi atie owy Sledbl
g P<+/+2\ gr=+/AD) 598 § puins o Incloseness
I8 s 5 paliws  Siwopd Betweenness a>Lli L
g Incloseness jaz>li g0 po iz (P=</+) 4 r=+/Y)
A oaslie (aas 5 pelias Swwpd 3 Betweenness
.(P:’/’ 0 9 r:~/\’)
30 ey oledbl il asl gba,loges @
Indegree _asLi 4 d> 95 L Netdraw
Gl ol o8l cwjs Sledbl Jlasl gasis Voojled loges
6LQ..\.|5...' Slows 45....» U"‘ B | o..\...».».S )99.@ LY I\ 44‘).400
bl ol o515 5 YA oy aledbsl Jll gl bls)
Indegree o,05 'y 505 a5 ol odslice als (pl jo 09 +/Y
o b 608 et a5 wilige B) 5 00 ojlad o3l 4 Ly
..\45...: & L1ags LQQT )l ln‘..\s R 9 g OQ)S_; )‘)5)4 LS“)Q JoLu)‘
o ooVl azitls OY 5 ¥ oldl L s 4 bl
30 05 PO 9 Y FY BA oleds ol 8l & b e 5 Indegree
ol Sy add g (Lol 5 wo )0 YY) zgs ol VYO aslls (ol
A oaud (ol 5 JS wsyo /- A) JolS
OS Lo ol 3l o Oledlbl Jlasl aslils 5.5 Y o lads jloged 4o
6&&5..4 Slows 4\5&......: U"‘ o RGP PR p.u.u).‘ i 44‘;..»; FHES o
Sl )|l w515 9 VPO gy Oledlbl Jll gl bls)
ol,8l a4y Loy e Indegree o,0s o 505 Al (pl jo g +/VY
oyl 3,8 4 bgipe 5 0ped (nFb 9 VTA 5 VYO o)led
Y laad g (0o )0 YF) zg oL 5 VOVY asil () o 090 VFA
Al oud (o +f+ F) JulS ol 5
s esls p Jwe b Olpl owyp @
35 g
0SS s Ld>s O
Ll «P=+/YY) s sayd (5,l0 sre 5,Ll bL3,l Indegree


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

Q‘)K&A}d-\.‘v%}/i-\

baaxls 5 SbMasl Ciy,xi =) ojled J g

o wals iy 2 s Lol Mol
B3 op 20 Lol o bl &5 slazzl slacyse
ooty b bplols wlil ably oo o588 o5 (Node) Kius
Ol Ned co RS Cax S e g Sl a5 YL
g Sl ¢ by molis JEnl gg5 3 aslys, oo lbols | '
9 L) gl Jisl gg 5l aiilys oo S (Tiey s ige,
bbby gyl %5 b somy lblsl o wgs slasisn ‘
L ool,8l Slbls )l as ans Hlis ol 5Soop ) a4 as
P o P ARF N oSae Slbl | S 4 39250 slobls ) ol s (Density) o515

ol YL A plondl g 009 5 i o2

#
.'/ -
j : EN
//: ﬂ/ / \'- ~ \‘l
‘ T a2 1T o2
o AN A
- 111D e 111U }. { o30T .’/OSOC X
21 IIIZQD 12uu /l'_'UL

Sy 8y sla T 45l eloiz] Jlsle o 5 SasS
Sy oo JuSis KiuS aw jl g 0,00 1) anel>

(Triad) sl 5

gl ol )0 &5 el ndge Sl gy slp (o3,
Dgon 3l S 90 aSel 3 el 3

Qyls alizee 895 V8 ool 5 oy lalg, L asias G o
Byl ol b ce ols Hlis o8 A slaaS L
S dibgs glabls )l slaws Sl oo S 5l S
(i JS2) st RS 50 G bl pos 5 43,k
e @b 0 Ll S (Fe +) JalS ol

3 392y RS A (b5 i 0T gy oL 5
gy SAS A abyb S LLS)I G i VY oL s

PN

Laol 5 (g 5bot s
(Triad Census)

4 S 28l 1y ol bl gbaisy S S S

L ol Ses s b 5l a5 blsyl slhaisy sl

59959 C)UoL..l)l

Dlie 4 500 Sile 4 g e g Az SIS S e -) .
N T ) - Dedbse sl B 590 SauS Indegree
Ded o aimlid ol YL jlael aS 6 Kuss
closeness) asl ooy asis slacl plo 4 0,3 Sl
widly b 4 slacl 5l a8 o 4 ey gl (O RS ) RS K Jelss o y5obsS pled e
e)- Incloseness

Dozl saxmslis closeness Lasls cplpls og salgss
DSl oo 4D p0 2,5

Al 5o Llai 500

Sgo ol @ el 55 51 6 Lxe betweenness asli
olgys Gleie 4 Wil o YL betweenness L o a5
JUsl ol JS 5 w5 s (gatekeepen) (bLs)
e ped 4y b alils caws (ol oldl chs e o il

s 1y Syl 2l L g 08,8 gl a8 o3l ol

o2 ) oldl cax Ko (RS S a5 Sl olaws

s e el L Gl oj0e KasS A5 Jjge 0 aiS e Jeate

sl o3l cam ol b3 )

sl oS e
Betweenness



https://irje.tums.ac.ir/article-1-5289-fa.html

EV/. Ol S gl Ol s 5 Sa8 sladls S L VYA Ol 5 s JJ..)J}A Jolse 5 s DDl Jlasl as (633 5 (olle o S5s ows

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

s> DSl Jlaml et s Dbl oS15 5 shias 4 b e oo 5 SNl =Y o lad J gk

o guy Slazs
SEE Obls )l oS, 31,81 olas
Ly
YY/E (YY) SIEY (+1Y) \Y Gl Glymil) eSilos
Y VA a oS Al s glal>
Yo < IAY Y. Alion
YOIt (0F) SIYY (1N VA Ol Bl 2 Kke
d NE A S 0l s sl
\$0 N g Aoy
Y&IO (F+) SIYE (1Y) V& Gl Gl nKiles
VY NiYs A oS leal> 5
Yo </AY AR A
|ndegreeua}ul{w)ﬂé)jﬁéu)@wuwx%jnw&Lgu&l;ﬁéu -Y'e)l.q..f&d‘g.\?
o g S s i
P SE 3 (Sl P SE 3 il
- - - IYY YAFY (V/VA) "
_ £V (V- IVE) o o
VY YY/AS (V¥ ) P<./e 4y VO/f4 (Y Y/AY) IR
YY) (MSA) TAIVY (AYE) b,
YYINO (\Y/EE) FOIA (VVIAF) alagie e
YAIYA (ASY) FAIVA (AFR) S
o YOIY (A/Y) N Yo IYS (MDY e
S e andlao
YYIVE AFA) YAIRA (VIYA) 5o i
_ _ A YO/f (AYY) 5yl
ALt 4 losl b LLs |
} YVIAS (VITA) s ORI
_ - <IAY TYION (VIE5) S
sol5es
_ YANE (V) i, o e
_ - IVY YY/IAN (A 0) Slyms st
_ YO/IAY (V/OY) ks
BRYRSHUNEES
_ Ya/F0 (MYA) olso
_ fYIYe /) s"‘@b
_ - - IVY FANE (AYY) Sy s
_ YENY (YIBY) ks 5
).)Lo Q)L.a?u
_ TYIYY (ASO) olso
- \ NG alEls



https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

OLen 5 (6 sy /EA

/%) YVIYY (VIb)

- - RJIRY
_ Ya/8A (YY) s OH575 Rl b (sl s
AvE YA/ A1) NIy YY) (VAY) g 1 ity i 3 o eyt
Yelo) (S YAIVE (VYY) oo BB oSle llsrys
P</--\ DIV (VYD) P<-/--\ BI+A (-IAY) o
ey YIF (-IV0) JJeY VIAS (+A¥) Jose
_ _ I _AIVY (-1AD) gl 5,5 s
_ _ - IOY DY (+A¥) i 45,
A0 18 (-I5F) oA VIYY (- IYY) e s s ol
VY ICC

£l S Sl Ul g g ys ST ST 4K =Y ojled s 0


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

£4/... 0l S 2 Olsr s 5 Sa8 el Sl L VYA Ol 5 s QTJ..)J}A Jolse 5 s DDl Jlasl as (633 5 (olle o S5s ows

Llsy bl & oliss bles 31 30 wlsie ol ol 45 o5
O PS03 g Fsed (bl sladigy 4 o g alleses
D55 o e (s 5lel Yl il Sl cpl 45T wiz o il U]

Colom (@51 ke slaaSlils slacl a5 0l ascine slasllas yo
olis Hirsch all aoS oo cdl o asils slacl 51, (65 i
e ]y Glas BB slcoles oLy Yl a5 ol
adlae ;o (YY) aiS oo cidlyo 58 o515 oS slasiis
9 &ob Sledlbl Jlanl alls pasd Ban b a5 K g o>
Jlo 5o plaee b Gliseltils elaszl aSll 5o 550k
Olygalmils bl | aslis a5 o )8 ascin Wb aleil VY4
cnl 4 sl QBT Gl oSt 5l 55 iz 90 o 5
JEsl gl bLs | oyligel stils ol b3, g9 b aS ixe
(YY) sl by T e Jsome DLl 51 505 (65)k sloaals

09 Vb Gl o )0 @a oLy gend pol> el o
odpd S5 585 dw G Lol 5l (ol )0 5 (e Cnv
Oyl lgen el gadlhe b a5 wlas 04y b3yl ]
o tele Gla Sy owyp 4 @D Voo f Il jo cld
ol 5 a5 0,5 cdnlin g col,y alite clax! gasis O)
g8 nl g ol Bld Blozgs Ol (Sugd sloaSd o g
) basl 5 oee (25 (55,8l ST (Sl Gl p3 0L 5
(YA) a2 o JoSis

392 ol Sl S0d S50 oS slasl 5 i ((S51
i oSS 3,5 s 3 o L, 45 ol 50l LIS sl
by g ol oog o kel Jle ) alpls ol a8yl 5 o
OleMbl sl gaSas jo aS vge5 o,lil 4S5 ol 4 lei o
] 5598 oy i il aS 60,8 51, g5 IVIGL o8l Lw o
ol et g B2 0 7y Sy Sl uSe Lol iy oo
cow ohdl oy adb g ey labla)l sl 5l &l
Wl iz gladils o JolS ol olaws adl el ool dsllae
a4 ol Sk bl 53 olyiee 1) of e oS 0 s
lasdllae ;3 305 gt a8k 93 5 Sy Ly, JoSas
J& e 30 5 55 Ol (b3l Al a5 00 5 aseie
$Bb 0,8 90 Oyse A s ol x50 slabls )l g el poas
5 95,5 wadlas 0 uzae (V) col 58S Lol cile o
Ly 4 G 230 labls )| aS ool ools lis o, Sen
S ol plae b (> 5 b odSen o 5 duyie 0
(Vo) el J gopono g Sailings

o

Gladlas ponss pol> asdlas wals pll o owyp b
30 She llszgs jo Sledol JBl gy a5 aS cnl ol ! 5o
izl ol Ll (hg), @ ol 5 Soss sbeals
5 /Y S5yl gasdlas o aS pl 4 azg Lol aizloyy
ol oa 435, 5 5 gl il o515 olyze < SVl
Al 0 Olbla,l o515 asdlas ol jo a5 ciS Glg o YY)
iz, 31 ot 3 33 Oy o (smyd oS i
@l lolp ogs Jl8n Gllszg G j0 (See (bLS)
Lol g aulis guyo Sledol Jll aSils jo (¢ +F) zgob
a5 009 Hmlb sl a8 5 50 (Ve ) oS slaol 5 s
SIS wyp S MBoe odd OyN & Glaey ()3 ol
(o &S Al ouslive i Indegree asli o ddllas slo e
Ll oy e addllae 23l g (leams Jlo 03T Jare
Syl el ol b gl sme s ]

JEl aSis jo bl )l (S15 a5 ols lis asdllae oyl ol
bl slosisn 5 6 ks 5 Sl b Tns cw s Sl
Gloyuw Hlado I ko o515 i 185 llgzgs o 0 (S
3 W ST L sloes S 5o e sla il o Gl S o
Gy Bl YL ALl (ST Az e el Sglite o8 L ol
G bl bl s, wl bhles ol 8l as el soe
ol 5o aldlbl Jasl cepw S jeb 4 g W A STyl
oid Cusli g aud S5 S B ojlasl ey o8l pl s DL ]
JUSh Ce s Gized 5 (tloizl dloyw a3 5 ol
ool Gl s T o Sl

OSen S8l cnl e (b)) slaasel (T (6505 USS poe
Cows 3l alex 5l LT aLidS @ by e slaslag, 5l o6 ol
(oply o olge B ran squw wolgls 5l olas (pally yols
g My p a5 wdl ae glacewl 5 e o olralr
leizl - Sl Plas 590 czge g 035 F5e 33 ol JolSS
(V9) Conl oas oyl o

Al 51 VL s s Slbls,l o515 goas L 5l azl


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

OLen 5 (6 s, /00

o delos nee 3l o 8 OSes 5 penle addllas s
chio ;% adllae o andl by oS slogasly
Wb (Byme ot Julge 5l 5 (a4l g S ((Jraxs
5 03 po o Lol T ls gime (glel LSl ol 81 o oass
YY) ais oy blajl ol ¢

OLiss 5 Incloseness ¢ Indegree o YL Siwcon ol
aigled axxlie i 0550 08 4y (65w o8l ST aS ey
s P, a5 s o 5,5 a5 e 5 55 ol
MCL} u.cl.v ).o‘ u.!‘ 9 asS =U.‘>|J.A K9 & 6JJOL55 Sl yO
Dgdge aSel ;5 08 YL LS g S e Ja

Sledbl ¢ juils siedan 5 caslie Jols aSopl 4y axgi b
bals cnl o oSbe (Ulsrss ohs 4 g Qllsrss Gm )o oo
e Sy @iz gleacs 25 ¢ o5 Gyl jo goge L1
&lp caslin slasy,ael p pll o3l ols oyl Cudls alos
O 3 ey Oledlbl alex 5l aae uils Jols auyl 3 ol
sl ol 38 e bl d9250 &lse &) 5 llsze
sgaaly Gl g suals sl alulid Gyl 5l Wlgs e
2 oSl Wz o Slbls)| S sl lag] bl
5 Ole (slaog S lyie 4 gadlS o3l 5l (g F0 e daails
ol 3 peallS lailel) dap)l SaS L on b 4 S5
L ohigt (ouyd ;b g (omyd GLS L o] gz g laails
sl cole gl parads (llszs slp Sl slagssse
L 295 slacon @by 398 slapdlS )15 » sl
5 OUlzg Gm Gl 9 Gn laandz ollg Cuojemme
oo Wiy (nl j3 JUd ol 8 5925 5 LS00 5 GLulid )8
20,8

slaglbanl g gl oo o wline glraslllas plxl b oo o
on & dlize Gble )3 @S amlie (od (g o HoiS
JLS g ,9aS laglinl o s 5o o alive sbhaslllas plxl
9 OBl Jobd 5l el o580l &y plg s s (pols 15 oo
590 Sledbl JBsl swyp Gaa b gleasdlas plxl (8,0
JEsl o saunlie gl Wilgs oo (g Sledbl 51 2 )
pldl b andl asl ade llaz gl cpl w0 @l Sledlbl

JoLS ¥l g (o 3 (Ll g ple (rm 50 lie sl sy

Indegree  a>ls 5 addllas glo e SISL gwyp o
adllan 28l 5 Leams Jlo 3T Joe i 5 05 oanlie
S STl pasls (ol b s loigine el bl (g po e
PSSy Gl a s cdlys ) ook oLl Sass
g kel a5 6 RaS plare 4 03 O)le g pie g A
oS Ko S o e aSlis wls oYL Cugoe
Slgoe cnl s Wyl 65 b el bl )80 4 bles
O YL bl (M) Sl 590 RS Coonl (gonamslis
5 asdly sl ol 3l elozal o3l sz lyss Jsb o oo
Algice ol cnl g wbioo il GUT jo bLSI )18, a8
Ol 53 o Gl el ogdle 00,5 (T a3 se Sl ey
a5 g3l 5 Canl oo a4l g alake 25, YL L 90
AV oo soaly 5 ablie ;3 Ypens 5)ls VL
@ 258 ln oz Wles e (e 45 Wt
NS PIRA S SR PWIRLA |-

che Sobe Wgie e Jlo 5o 3T Joaxe (b
(sl VG T Jane a5 Sllgzgs 5 il ol 3l olaws 5 cale
e T B 3 VN s N EE
S e axzl e Ul 093 SVYIGL Al (8L sl b

b gasllae a5 (gol,8l s Indegree Kl og SYL
3 ol Ygome 45wl el cpl 51 280 wule sauals ow)o
Yo 9 35,18 (pple 4 el 8 G P (ow S Slaadllls
Y5 (5558l wiilsi o0 5wt a1 se8 (oo S
il el any yad dnllan oyl il axdly Ses sy
Sl g 098 o0 s lisee slaasie; po o3l 5T g sl
a0 wasl adly o8 jlie e slacoy jo ailles
lae alox 5l Koo loare; o lagl bls)l (5508, @08
b os Gl 5 (o)

g 4y VL Jaxe 5 G a5 sz gs (392 s ulel
5 g yYlIndegree asli | «aiogs gwyo pf asllas lyls
O Ol ol @ g 10,03 (R CaS pe azl
A A jo g St kel Gl oge 1) ol
Sl aalllae Glaal 5l Sy a5 ol 51y Cendls ol
A w0g bl glagaialy o 5 gads ol 3l Lol
3 rSeste 5 chlise glaate) ;o ol ol Ghisel b dws oo
IS el g a ol Lol (Bl glagaialss
ORIl slisly 50 5 00,8 Jiie o ple 1) S5 8550 (o55a]
s pl8 anlllas s Ulaz g5 o0l 5 duie SlbLS|


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

0/ Ol S 2 Olsr s 5 Sa8 sladls Sl L VYA Ol 55 s QTJ..)J}A Jolse 5 s DDl Jlasl as (633 5 (olle o S5s ows

slase ) Omﬁ?ﬁj Q.:‘ 45@‘ 39> L AR 0 QL...J aS ol

59y slacels 5t ;0 g oS o (S o5k Luws g atn
IS5 b o5 6s ol gl e (bl aSs Lol s oo
It cal (Ses ol ol ol ot Cusl g i8S
&S abb Sy, - 79y 5 hble bluw 5 S sl plral>

losss 5,409, o1 b (blez s !

S18y8 9 LS

b, 5 alaie gemmadls aalinbl 5l ad )3, allas oyl
5 Obl (e Hlojle o) Sen 5l by oy bl co o)l
5 SosS claals o Soae 5 Hlelis,lS lo,S oliw g
addllas cpl )0 oS &8,0 (Ulyz gl ase (izes 5 Olszy
23,5 g0 S5

1. Herrman H, Saxena S, Moodie R. Promoting mental health:
concepts, emerging evidence, practice: a report of the
World Health Organization, Department of Mental Health
and Substance Abuse in collaboration with the Victorian
Health Promotion Foundation and the University of
Melbourne: World Health Organization; 2005.

2. Eng PM, Rimm EB, Fitzmaurice G, Kawachi I. Social ties and
change in social ties in relation to subsequent total and
cause-specific mortality and coronary heart disease
incidence in men. American Journal of Epidemiology. 2002;
155: 700-9.

3. El-Sayed AM, Scarborough P, Seemann L, Galea S. Social
network analysis and agent-based modeling in social
epidemiology. Epidemiologic Perspectives & Innovations.
2012; 9: 1.

4. Butts CT. Social network analysiss A methodological
intfroduction. Asian Journal of Social Psychology. 2008; 11:
13-41.

5. Christley RM, Pinchbeck G, Bowers R, Clancy D, French N,
Bennett R, et al. Infection in social networks: using network
analysis to identify high-risk individuals. American journal of
epidemiology. 2005; 162: 1024-31.

6. Sales AE, Estabrooks CA, Valente TW. Study protocol The
impact of social networks on knowledge transfer in long-term
care facilities: Protocol for a study. 2010.

7. Balkundi P, Kilduff M, Barsness ZI, Michael JH. Demographic
antecedents and performance consequences of structural
holes in work teams. Journal of Organizational Behavior.
2007; 28: 241-60.

8. Cummings JN, Cross R. Structural properties of work groups
and their consequences for performance. Social Networks.
2003; 25: 197-210.

9. Borgatti SP, Foster PC. The network paradigm in
organizational research: A review and typology. Journal of
Management. 2003; 29: 991-1013.

10. Kane AA, Argote L, Levine JM. Knowledge transfer between
groups via personnel rotation: Effects of social identity and

5 S5 sbals Sl llszg o o Sledbl 5 idls
g dmlie GUlsz g plu L) sz g
s Olorss 5 Sos8 slaals o G Conles @y azgi
e Y semme S (i losle (Yohens (510 352
Sl arg b Bk ol g oe pole addlas el
lax 095 oolgils 51 Saiy Jol sl Jlo 3l axlllae coi \llg> o
S asdS 3l B Sldbl olae S 0 taiog oo
bl lals L Boae ¢ Hlols,l5 oS L Lol ol

...\,Jso Cawd dy LHlai 560

S 5 Ao
JUisl ases js g bl plendl 4 45 5 bl o515
bl nl g 00m o Land addllas cov Ulszg Sledlbl
u...»l.; o|)5| Q_".‘ O o Sl JLa...J i s aS cas Q‘Bs«s"

&b

knowledge quality. Organizational Behavior and Human
Decision Processes. 2005; 96: 56-71.

11. Nissen ME. An extended model of knowledge-flow dynamics.
Communications of the Association for Information Systems.
2002; 8: 251-66.

12. Tang F, Xi Y, Ma J. Estimating the effect of organizational
structure on knowledge transfer: a neural network approach.
Expert Systems with Applications. 2006; 30: 796-800.

13. Xuan Z, Xia H, Du Y. Adjustment of knowledge-connection
structure affects the performance of knowledge transfer.
Expert Systems with Applications. 2011; 38: 14935-44,

14. Cornwell B, Schumm LP, Laumann EO, Graber J. Social
networks in the NSHAP study: rationale, measurement, and
preliminary findings. The Journals of Gerontology Series B:
Psychological Sciences and Social Sciences. 2009; 64: i47-i55.

15. Russel V, Robert B. ABC of adolescence. BMJ. 2005; 330:
411-4.

16. Bastani S, Salehi Hikooei M. The social capital of networks
and gender: review of structural, interactive and functional
features of social network of women and men in Tehran.
Letter of Social Sciences. 2007; 30: 64-95.

17. Valente TW, Hoffman BR, Ritt-Olson A, Lichtman K, Johnson
CA. Effects of a social-network method for group assignment
strategies on peer-led tobacco prevention programs in
schools. Journal Information. 2003; 93.

18. Medley A, Kennedy C, O'Reilly K, Sweat M. Effectiveness of
peer education interventions for HIV prevention in
developing countries: a systematic review and meta-analysis.
AIDS Education and Prevention. 2009; 21: 181-206.

19. Ellis BH, Fisher PA, Zaharie S. Predictors of disruptive
behavior, developmental delays, anxiety, and affective
symptomatology among institutionally reared Romanian
children. Journal of the American Academy of Child &
Adolescent Psychiatry. 2004; 43: 1283-92.

20. Nouri A, Makaremi A, Ebrahimi M. The comparison of
attitude styles between orphanage and non-orphanage
teenagers of Shiraz city. Knowledge and Research. 2000;
4:1-16.


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

SLer 5 (g, /0Y

21.

22.

23.

24.

25.

26.

Special instructions for care and training the children Under
the supervision of Welfare Organization: Welfare
Organization.

Halimi L. The survey of network transferring about puberty
among Hamedanian pupils in 2011 [Dissertation]. [Kerman]:
Kerman University of Medical Sciences; 2011. 90p.

Easley D, Kleinberg J. Networks, Crowds, and Markets:
Reasoning about a highly connected world. Cambridge
University Press; 2010.

Dozier M, Harris M, Bergman H. Social Network Density
Hospitalization Among Young Adult. Hospital and Cpmmunity
Psychiatry. 1987; 38: 61-5.

Hanneman RA, Riddle M. Introduction to Social Network
Methods 2005. Available from:
http://faculty.ucr.edu/hanneman/nettext /.

Bayat M, Nazari M, Shahsavari A, Miri M, Naderifar M.
Frequency of Physical Problem among 7-11 Years Old
Children in Foster Care Centers. Iran Journal of Nursing.
2010; 23: 8-17.

27.

28.

29.

30.

31.

32.

El-Bassel N, Chen D-R, Cooper D. Social support and social
network profiles among women on methadone. Social
Service Review. 1998; 72: 379-491.

Faust K. Comparing social networks: size, density, and local
structure. Metodolodki zvezki. 2006; 3: 185-216.

Bj rkqvist K, Lagerspetz KM, Kaukiainen A. Do girls
manipulate and boys fight? Developmental trends in regard
to direct and indirect aggression. Aggressive behavior.
1992; 18: 117-27.

Cerezo F, Ato M. Social status, gender, classroom climate
and bullying among adolescents pupils. Anales de
psicologia. 2010; 26: 137-44.

Hanneman RA, Riddle M. Introduction to social network
methods. University of California Riverside; 2005.

Klein KJ, Lim B-C, Saltz JL, Mayer DM. How do they get
there? An examination of the antecedents of centrality in
team networks. Academy of Management Journal. 2004;
47:952-63.


https://irje.tums.ac.ir/article-1-5289-fa.html

[ Downloaded from irjetums.ac.ir on 2026-05-11 ]

Iranian Journal of Epidemiology 2015; 10(4): 41-53.

Survey of Structural and Individual Characteristics of

Educational Knowledge Transition Network and
Factors Affecting It among Teenagers Aged 12-18
Residing in Orphanages in Kerman, 2012

Raeisvandi A', Haghdoost AA?, Baneshi MR3, Garousi S* Farvahari S°, Zolala F°

1- MSc in Epidemiology, Department of Biostatistics & Epidemiology, School of Public Health, Kerman University of Medical Sciences,
Kerman, Iran

2- Professor of Epidemiology, Research Center for Modeling in Health, Institute of Futures Studies in Health, Kerman University of Medical
Sciences, Kerman, Iran

3- PhD in Biostatistics, Research Center for Modeling in Health, Institute of Futures Studies in Health, Kerman University of Me dical Sciences,
Kerman, Iran

4- PhD in Sociology, Department of Social Sciences, ShahidBahonar University, Kerman, Iran

5- MSc in Computer Science, Department of Biostatistics & Epidemiology, School of Public Health, Kerman University of Medical Sciences,
Kerman, Iran

6- PhD in Epidemiology, Research Center for Modeling in Health, Institute of Futures Studies in Health, Kerman University of Medical
Sciences, Kerman, Iran

Corresponding author: Zolala F, zolalafarzaneh@gmail.com

Background and Objectives: Knowledge transition is an important issue in social epidemiology. Taking into
account the importance of knowledge translation network among vulnerable young people in closed
environments, this study was conducted to recognize and survey knowledge transition in school lessons. The study
aimed at teenagers residing in orphanages in the city of Kerman, using social network analysis.

Methods: The study samples of this cross-sectional study were all teenagers aged 12-18 years old residing in
orphanages. Data was collected via a checklist. In order to study the structural cohesion of social networks and
the position of teenagers, density and centrality indices were calculated. Local structure of networks was studied
using the triad census method. Finally, the effects of independent variables on indegree index were investigated
using a mixed model.

Results: The mean density in knowledge transition was 0.34 (0.42 and 0.27 in girls and boys, respectively.
(P=0.2)). Completely null and completely mutual triads were 17.1% and 11.2% in girls and 33.7% and 0.09%
in boys, respectively. Indegree increased with an increase in age (P<0.001), the average of the scores in school
exams (P=0.002), and studying non school materials (P=0.04).

Conclusion: Age, average score of school exams, and studying non school materials were important factors in
indegree. In general, density of social network was rather low. The rate of knowledge transition was small.
Therefore, activities are required to enhance knowledge sharing and transition.

Keywords: Social Epidemiology, Teenagers, Knowledge Transition, Orphanages, Social Network Analysis
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