Olen 9 300 S5 slow I (5 T4 909 4 (29 (595595 ¢ )90 GRSy (5 g5 i g0

\ - . T
s AL 95,/

EEVAY)

4 sy glajls ) als s 4 1) arelr Cadl &7 1o 60l Caadl b s OT Slas gz slolid jghats & Covwn oo s b 5 Ol SCumar 335 anlllae 1doddo

.C,...-:JX‘J.;Q&.A‘d}\wﬁ‘ﬁé;fdﬁéhj})&k}"3:5:s_')}?)l?yl«U}hQTQ:xOLﬂﬁbs‘aM&yéqCA‘}?dlj‘éﬂfdﬂcdba”.:.:j‘x‘de,buw

5 sl s BOT o &7 ooz b (55 1 5 o5 b ssome Simaly (5,5 6505 sy 1l 53 SIS SIS 5 (53,8 punlin iy 4 lis ol 53 S 95

A asls (Ll HIV o gde Sl 5 oy 55 slael i o 5 (slayb, [ b3 Olgsy

. o T . T - & .. . & o e -8
5090 Slasolen 4O ot (5 e 5 el g 53 52550 a2l 3557 5 6l LT 5 sl slaassT s A 5 s egdle ) somn SSnaly (6,5 4503 iy sl e 51 i AL

25 55 T Gl e 53 68 W5 s 2l 605 T 5 A e 5 (Sl sl sl (6 18 6 503 Sl s) plo 40 S Oy

5 g0 g canalr Sl 5 Cublitg Sl o teli 5 Olgis 5 90 Moo f o 5 I 5 5553551 5 st 4y e Sy S 303 gy 3l e3lizul 15 S 4o

,L;,;,,du,wﬂﬁuclk‘o%@tf‘éuﬁajC\,,Mﬁf«;,.;‘,w,iswgsﬁfc,«;:éagréuejlg

YOY=VEY :(F) V) OYAF ool pllas liios alomo oyt 9 300 (S5 ko 31 (55 diged 33 (w199 (605509 ¢ 950 95Buuwly (§ S diged .5, ()3l igls )l

WAR/A/YY alin 5y

O T & 4abdl )3 455,55 42 g5 3)90 (Bo) cnl 3 dliiul 390
Dy e a3y L]

4 el (Initial sample) aJsl cLad g :(Seeds) Ladun
5 28 o oLl (Bolai 1t jgbo 4y g )lel amsle 1) o (ol gl Sitingy
3 9o JET T 1 gme S5l 55 iyl s eSpie Johelo o
Gl 30 5 Al VO LY p o lel Lo Olis (6 S dg0d gy opl
() ewyoo 35 At YA &y 2l ol e ouw yiand b molgs

3l Jb 4 el Ladss ((Formative assessment) ool b))l
Sz 3 (oloinl GladSed g9 gy p 900 pbsl (o5 25k (2]
o Bun Cpmer leS Gliee (S Slodiarad 300 3 Sin
higel S e (slmo i oy (sl s (3L )b )3 €Lt
2)50 33 S el g 395 il guae jl dnlias plodl pslaie 4 S gas
£k iy 10 45 UKo dagsite ) odlitul a5l 5,85 s
sl o o3k gyl Blaal [l 05 plol baslas o toles]

39 L S b 48l o8 slonal 5L s slonal (sla s
(Fgd ae dlge dny Sltel LS g9 ¢ quin baly) aile (Siacly Jale
el sl aSid wlond basye ob 4 g aliie B2 (I (gl s>
538 bLl 4 (Peers) plokion (gySg-de 5 (5545908 gy ol
Dyl (S T elozal oS3

23 Ghop bl ojlal cnl (Degree) elol aSd ol b a2
g dilawd zyb 3 a8l baylyd daly a5 (ool)8 dlawi 3)90 )3 0aLS €Sy

AAA 7A VA PV PRI RN

doudo

20 gl sl VAT Jlw 3 4 j9500 55ely (5 S 0903 B,
JLs 3 3 )8 eolisul 3590 15 40l 55 juee dlge ybline 5l (6 pS diges
9 2L slagsbon ooy )3 @elg Sl xS 690 sl bd pulipw 3 5l
sbagbyy 095525 b9y ol (N F) 3,5 (e J8 o3kl )50
g cins ¢ (Adaptive sampling methods) ,lgjluw (s ,.Sdsges
S ag0s sla by, &S Jaslyd j> & ol (Link-tracing methods)
(Conventional probability sampling methods) Jglie JLes!
325 )95 sLaarid b diajls (pizmen D900 S WMl (6208 pé
la ey b s boyye (slbd b canl s lidansls cleMbl 5l 4,8,
Ao gae) odigd guae (g pSgas byl 1 4 loyos; gl )l (o pS e
&0 (RECIUILEN) dsges ab guie b pSgie lawgs (RECIUIL) (4505
elei] &b (6595 5l 6 S 4905 =) 3 () s LS |y 0,5 o
odlai ol wul slainl pgle il lasLs oS (Socia network theory)
aolyr oaimsy S5 laog S slasl g bulyy (55501 6595l 0950
Lgl)-? ul).f}_.‘a.c L;cl.c.ol sl 4 o)'IJ.S‘ SleMb )‘ 9 o.:)f (o 55 ‘) ULQ(J
Lm.))gi).g 2 4as A_Jl.o.)wﬁ oalawl ASged ) guac & ubw‘ Jl.o...>| S
Uil dy s omie bayie ol g oo yolaie Y leis! pl b Cuslite glaysg

335 P 095 S Jl (658905 i b g o5 ) Jols o)
94279 9 S g Pl Gisu 93 Jeld (S diged g o
pealie 5 iyl b (S Wgad B3 cnl ploxl ) 18 ol bn adlge o

Al 0l «83,)8 Jlal )9S Camer (sanast g goly o pite g Sldllae duwshe ( wlidicures )3 (lel (gjlwJde g b bg) 09,5 )bkl -

Email: abagheri_000@yahoo.com

6 AL 55,1 1930 o0umns g5

vov

WA linoj /¥ 0plads V) Jls /oMo pllss ol dleo

WWW.mui.ac.ir


www.SID.ir

(Respondent driven sampling method)  ses Kswuly (6,84 50 35,

poaSle dny (S Lazge (ol dlaws sl bdiws Sluogad j e
Slags S atses | (B 3 (V) ) 028 (S Vb )3 lagge Sl
yob 4 a8 Cuil d g Wb iy o w2 Vo 4 zge (ol Bl (g Sl
el ) Ky o by 45 b s s s o sl Koy )
9m5 st 235on o3l (6 S eiges o Jgo 1 Hges
Sl a0ge0 03l ol delE ol duwlee diged o3l S L b (g5 Wiges
sladsep Cpodols Gl | Jos 3 e sl (65 g0 s )b
dwlxe (Design effect) 7, b 51 ojlisil )5 (o, Saiges sl by, plo
S y5eg05 gyl ol 25l by sl jlie )b S 05 00
s len L odle B3las dige 5 5l Juols 3905 uilylg 4 6las 590
ages 03ll dlass gl 1355 ab Sl o5l e jds 8 LAl oo diges
3y90 diged ol dnslone sl oo p3 0 a2l 5555 )b sl s 390
1B 28d o oo (D) ook slejlul ool Cawd 4 dges 03l iz )b Lo
o3l (B3l (g S Wiged ) 5l et 4 xS Uged sla B plo I eolil
L lp s oSSl (65 diged gy sl ok 1 ojll jlade 39 (e ]
(/\) J}u)L;o & god b)“AJ] UM )g‘).g 90 wb &S el ¥

2950 955l (65 Wiged ik sl ged ojlil dnsle (29 £45 9
01 s ey Jl e (lsl  Chio S g 251 & Sloj 205 292
el Gloj 5500 g Canl Jlai 3590 (Sl alais o 45 bzl ) 590 B>
slanylidy 58 Gl sobite 4 ol Jobo )3 Wadyglyy lyis (g0l &S
Al Ban o] sladig) 5

2 4SS slaiges 03lul iciio S gond line (gly Mged ojlil (gl b,
s ool o lg5 e sl 5 (gt sb)lB) ik slagyb )2
slagbon g Ol 383 6 5 0jll sl s 3y90 GBS 85
el oyl iges 03] duloee Jgo b 3945 dulone ghlel dxolyd ols

b 20 &

2 _
n=DXx zi-q(1-p)p ()

dZ

b sl ape 1o 55 il 3590 diges ojlulin

2k S sln (o9sie Juis D

Jboy &g (s 209 (leebl ) (1 — @) Saix Jlide 21
(Olsebel 8o )3 A0 (el VAF puly lel) o)l

5 3)90 Cand (1595 ylAde 1P

(J..o).! [A lJ )JI)J u.LC‘) .!)9").3 Céy l.’ .!)9").3 ‘_{w.u dUa) :d

Job > cio S0 350 s yg0jl (sl e o)l pg3 59,
ol Sl (s byl il sk sl ) & laiged ojlul zple
L) b szl ol eygn 30 53 3l 3590 (S8 855 sl pulsl Wl o
4 o ik il adpe o o 1) o G s S B 0L (Jlo 2
Al 1 O yguo dy ddged 03ll hgy ol 53 led duwloee B axdd

Dyl g

% [Z1—a\/2(1—p)p+Z1—B\/2(1—P1)p1+2(1—P2)pz]2

=D
n (p2—P1)?

()

A0l Cwd d wlosd 1y 831 ol 25l 53 0 Lastdie e 0,90 y
sl 3 T a3 b cenlie 08 8,5 (ol Sl Jlas]

P e o Gl 358 50 dares @ly )3 (55 {COUPON) (68
2 (95 s il gy il 9 4 sl ok 53 053 lilien (3l
94229 splate 42 ol S pas (F) 2980 033 Jigo5 pS guae
2 SNl oS 3550 pslanr GrSuges Uiy onl sloaidly Jibs
5 5 S 9de (905 Laipo 655 el ol (80 5 ) s b 390
Alp dn S 0y baanie (Ll o)l arasS 3kl edisd
dlen I 1) Wi panass Copde g 5 xS gae

d yore 555l (S gl b 3 b Ggde (INCENLIVES) bn 350
Trb IS Sy o sl (Mg loj & plyal (gl (LEDL lgie
&9 92 Lo Bgie (il aimde (olaidl ik ) Sl 5 (6 S pae &
oSyl gl a5 By e (Primary incentive) a sl goce s wn
agl Gg—io 939 Seo cShpglay () SaSges )3 S5
3 e S eaedS coul 6555 3500 45 (Secondary incentive)
S o 8L )b 3 S )i sl hlien (5 pSgas

Bkoad 0,0 Jde | 45l ogrde Jols (Equilibrium) Jsbs
53 00l (g gl aen olas diges &5l ] Sl 4 48,8 < Liss Markov
g 30 Cml sl L s sy pE Ll 3gns bl
S 23k (S sladasiio I Hlul oS S 4 G (g S Aigeld
Sl i s zge ST g oS cunl (b ol dais ol Caenl 3l
S5 5 2o ¥ Calie (5,8 L) Wiged 3 (o8 Slpusis ] Cad &y )]
Oty 3 Jd (68 G505 &S Cansl 0 Ao gr (Y &) Al 55T Canol Agas
=t a8 pladaiun jlasses dads pl 0 a8 s (b 4l ol alads o
Do oo Jhuws ilosds lcsl dolas

Laghy,

il 25 b 4y Sl (xS diged b9y lial S

sl g Byme (6 )lol dmole Sl a0 plowl (3kty (b)) olsl 2
bl Galay oS G 5o b i Wga g0 OS] diged )3 Cuguae
Iy glite bl b digas G & () «glite (gladiun bl bol 3,8
woledges JolS 1y (6 5uSdbg0s di)yd a8 Slaalws Wl o pdy Sl
030 ety y S (o 83 395 blien (55 gae slp 2lb (oS
leice (1 03,18 41 g9, 5 ST 4S5 sae

Poleioe 3dgi ]y (6 S adges Jgl (WAVE) zos a5 guae
L 65 iged Cppo (o 0 9 WS (o0 195 |y p93 290 sl 90 oS e
ol b jblze clazge g batus b o doll Caslio diges 0jlu3l 4 (oliusd
Al e (Chain) oy

Ol g 3 (o &8l > 4l it g Adgl Buie ceiged sliael plos
S gmie o Lo 3Ly ol ) oolitl 09 350 )3 gl (90 o Ge
V) 25 o 3

SpSpas S)p sopas) My g Sl (65 dged (hy) Saa
013 SLl pleg wiged slacl Cluogad o cul laisS 4 @ge (miz ||

WA i} ¥ oglad 1V Jlo [ uaDls pllss s oo

vor

WWW.mui.ac.ir


www.SID.ir

pHCe)

j
"
zj(mij) %)

<l

L5 3 (F) adsles 3 g5 iged puS b Jolao 5 ol gl e 31
g olgice |y pj ddles ©ygo ] )3 29 485

p; = fm; (0)

5 35 3)90 yite (POpUIaion agQregate) cuses ggaoe 4
g 0 Dyl y g5 Adlre 93 Cygo Ay Cumen o)l

y=3(%)=2% #
N = Zl(pl]) = Z]mi] (V)

onwn 9y 133 3y90 (sla e > MAIKOV Jols 4 yduw jolaie 4
45) (Homophily)  Lilesa , 5148 5y9 w0 1> diges o5l 3591 3,8
o) el alin Cliogad Ly pblion j| spSgae @ oS sas bl
sbaggs slisi 255 zoe (SLS 2lass Jold bl (5 pSWiges )3 il
(V2) ol gge & WaLS lobl 3k ol & sy sl oloidin

A1y dgmg Cumdgo b g bys (0 sl 31 Markov &)l 3.l 5
)8 duwlxo 1) 500 CusBge 4 Cusdge S 5l eS8 > Y lais] )lg5 o il
3 Jie g Consl dtanly Jad slacumbge 4 (dm lacundse b9y (nb
6y 69955 (W) Bl po ) wlazadS o 51 51,30 oS L3 clacusige
5 S0 b J) blien I g pSsis 145w e slaiiy Markov
2 3l sl 3lis] (155 SV sb (slae o of 4 45) (55 e g0 B
SxSgmas slazge 13 g dg Ldlyd b Curen Byao okel Cawd & &gl
WS (03 )P S iged (392 Byre S

S iy Ol Jlas! &8 woly olis Heckathorn ¢ Salganik
545 o33l 3l gBly )3 g canl (g5 (ooloralaSed ol b caslizo oS
Markov 00 )I oalawl uul.u‘ 2 (;) ML»»L;G A Cared> 2
Sygmo oyl 3 il e b (bre ygbo @ ladyglin ST as ol olis olgs o
D en! badius Qb (S8

0350 9 (§)5lame> gb > Iglias JLeMbldyee 13 ) Joan
A o pud o La:‘j 5)5’\@; cle 9 Laosly 5)5’\@?

b 48 oy ela )l slbs S assed > ()l @lia ¥ Joao
S50 )3 oI L ablie 0355 5 Casl o 2 55 gm0 SSunly (5 gl
§SSwly (655 diges gyl (WIR) Cal odds 03> L jgome $SSwwly
J oS el 01 o) lay @l (owpp slp it (glaygulS )3 y9ee
obj adlas (V+) SLLS (LS55 25b e s Lag b ool dlox
Lngyucsl e ) i ) edllon 5 (YY) gz 95 gloyo b A1) b bcs
ge5 o)lsl (YY) (Community impact of hate-crime)
Ol 3 3750 $55woly (5 pSdigad gy $Tre]
ol e d il b gl Jl (B (e aodls yobo 4y Ll i ol >
2 9 9-bee 4B ¥ Jgda 53 j9oxe $K5uly (65 ges by jl elitul b
A Snlg 03l b w01 |l 2 )b p 31 (] olye 35 bl

Wges 03051 Jol duloee 59, b ailive )i Zg_q yD ol 3 oS
Dgdise Sy pj Syge & ell plo g3l

o323l ol Jade (sl 3l Jloy i gllas Sty ko 21
(033l ol o3 Ae (sl IAY plyy CLEI) Sl 350

Tk Gl sl 4y 3 55 3)90 S (29500 Jlade P2

Tk il pgd a5y 3 o 3)90 Cad (Bg)de lade P2
— (P1+p2)
2

p:p

sl
Pl (65 D905 b (SlaaiBly Sl 0926 3)90 5 (Slorde il (il
oy LSl g Lmosls 45 A8 2 8lny] liuabl Siimgly (gl pgomo
Jid () AT i salgs gl gan 2o il e 3 laoslsy Lo (ol
L RDS analysis to0l) jsowe 85l S aised g)b Sl 5 a2
s 5SS adged £y b )5 ks i dle, 5 5 (RDSAT
568 ol slaely Jdogigy Joliie (5l 38lp 5 aes 93 (RDS analyst)
(VF 0) Casl gyl

Sy 905 &S Sl flgial (28 pl 2 sgme Sl (55 Wgel b
gl amale slugsl 1 S pn a8 |a 239800 plodl (ol yobo &
Aleiie s pSgae (Bolal ©jgo 438 eloal 4l 3 5 (blien

asged ($3) jl peftis ©yg0 o blizul &7 Jglate gl 3y, S
23508 sy (65 450l £y 1 9o 0303 s (g)lol dnole
Aol o d o aiged elaan! a8id o5lul leMbl olul p s bl
Sl el 0 (g pglaan ypome S5sly (£S5 gel by, I &S almosls
g e Cud 4 bl sl o3l a8 gl 35 o g
ks &85 )3 (s sladysly o IS oo 2,5 e pb 555 slad gl
Tk plel dmely S 5 g el S 5 le M 05 (3§l 61
Gkl OlsSee |y asges sldel 1 S0 o cgpew polaie 4 0L (o
Jleisl as’ olaasly oplplis g-ed (03 0jg o) Sl Jlais] pogSas
DS 0 S Ofg ) DBl sl 5 Se S
(Hansen- hurwitz estimator Jhurwitz -Hansen 53,5/,
s VOIZ by 45 (5pSadisad (b ol 59 55 390 yeite (1 S3lie 29l
(00) 3950 )lo 15 Oy 4 S 8,2 Heckathorn

) j(zy,—jﬁ)

T j(pi]_)

y= (v)
e diged 53 )l 3)90 yeiile (1Ske Y
K diges it Jike
155 390 505 el | ] Jlazs] 1y
sl ] 3 asly Sy oLl JLaas) Hansen-hurwitz 5,51, 55
Al gl 25800 3)ly dslore 3 (415 Sl b (g5 Wiged 428 L Sl
WS oo 88 Ml nl 29 1258 LSt Sl Sl ciged slassly
o=l el (my) sy oA b cowline 1oy S Gl Jloas! o

DS Ol ) ©yge 4 dilae Ojg0

Yoo

WAY s /¥ 0)loss V) Jho /oM pllas liioes aloro

WWW.mui.ac.ir


www.SID.ir

(Respondent driven sampling method)  ses Kswuly (6,84 50 35,

2930 $8auuly (5 ;a8 ga3 3 Juola slasuls Julad (gl jlad 9o Sl ) Jgua

Sl Lasuly 6J3TC‘°'-° Cuaal ele

Ga g ‘5J3]b‘9 asbs Lacals b g8

Gugedi (590 wils (laouls 4o

o) oBalS ke 4 5 g5l LAs0 s sl

selaial s o 5lwl

GRS S sae oS (gul 8l slass 35k )

@ elaal ais o5l G o pli S e S
5ot IS 4 anlige s
1 Sad 350 o (Sledl 5 JEDI oY lais)
LS g0l g3

seae il €0 58 guine 058 € 3y S0

S e a1 JUES] oY s e 1<)

Gg}&oihﬁﬁm‘.;)j@ﬁa_)hi

_}S&@SJ}QM@ML}L&JL@

éﬁﬁ}@dﬁi{)mufut@é)m

Wl o ed G as o 3 sa (slass g

293 985l (5 S gad 59 T b alilla sLa sl 5 o)l Y Jgua

il by abslda lsal,

e e e R

580 5 dadiona Bulad e 5,80 sai el ugay b
Gad Sy e Hob 4 (Hidiy 5 goe #) 0k goe s b
.\_\.hdt;aiﬁﬁlbujdh&

GoSsde g ook s b gl L e el
23 Al 1) (558 s oS 51 Jeola sl w1500
O (S 4 Jilaa Rl b (oS sde pleui
a8 e GualS ] (558 pue

9 S oo suliiul sl (ualS gl 4 A0S

w20l Gl (S 5ad 50 (58 sae (slag s aluad 33
aas GualK |,

Saa dasla 85,8505 S Ol (S sede oS
Baa dasla 05555 S 5l (68 i Gl

Lao s S5 (Ao O sailad a5 s uely

DSl alad) OLS ae Llias Sl S sde

ladious dalas 5u LAl

.J}&wgilagiwdggu.{)\ﬂx

Sl oS suie
(Differential recruitment)

315381 elaial e o5l

.Jﬁ@ggﬁw_)J

(23S D809 (Siewly) (Lisle 5a
(In-group affiliation)

2l cols) pMel jl L batus a0 sl IRCHA)YHIV 5 .
b eSS 5l s 9 330,88 i )b > ccleMBl  Silo yoro Lais |y 595
g.ii)_u 69L>) ‘rAM_»J v ‘()\1) -lay b JJL:A) uLoy (AR AJ5| Bgo
Lol 3550 ol g (bjgel ho-Bai o Sy SNy po il (il
o135 a5 HIV. ol fiplndd 15 s 55 aipus (HIV ile]
8 Sy 3935 C8bphog b aags hlien gl oS e
S 3 Jghome 3,8 4y bgsge SleMbl )b (ol sk (ol )l wo!
ojlo 5 (09 Jmeo8 &)L il 39 ¥°) oS gLl o)l s S )Le]
gae g S gae ol bl oS )85 g oxind (L3 & (98 3,54 pancie
c)_b J_>|)a &S 0154 guie L 9 Lon 2% b LSI):’ gy 0 )0 ol 035940
Jolao oo V) 355 Cblys s g St S35
u.:9_§ S99y .))_Qdu)_.a.‘xm o)Lo_JS U»l_w‘)_> 4_:9.:[.4 (Bg—io ()Y.) VY
A5 CEby il o bdye 395 slaokigd guac 1y T &S 1S g

=50 3l dwd VF (azin V) b ol sl Jolals o o b
O ks |y b ats oyl bl s Gl (IRCHA) 5l HIV 1yl elaéss
doy du gl oo Hliie N0 ain Jobo 3 a0h glajlog s clian O
ladliw 4y ;oo oliw ¥ g bl ioli 8l (Y YV Joleo) logs Yoo
S dadlsl )b L;);)Le-\

E9b lie 2pgl s Bam L 48 (gladlbe gl )Sen g 215 e
PYV Yo LYo eF cewsdl il nyi oblize fus o HIV cogae
(YY) w3905 (5155 5 2 a2 |y 392 000 plsl (s

2 oge 5wl (S aSges ) 2l sl Slesie adlllas S
hline ansls adllas gy gy ol a2y oaimd (L oS s plsl s
Sl Slados 1550 5 )bl sl Ko b b ) (YA) 552 iy
{Iranian research center for HIV/AIDS) (IRCHA) 5.l /HIV
29 ol oygltio g HIV lofl plosl gl (ol st ol

iy e dlge 4gS ya & Widgy () (fbline il Sun anal
Lylys cpasly A9 63)S" Byuae ji5te g aLsiS jo, Ve )0 o aiild el
95 b g iy i g JW VA )b sl olej )3 g5k > e )lie
wnlias g HIV ilojl plil 5 8 Lo gl 3,81 ol 51539y (¢ S guae
2 iz dlas 50y 5 ()BT UoS zun a5 (ool b 4B S alad cols,
Cood Ly g i) b |y jie dlge (B35 ol pe diaailes cliidlas 0g5
Gl 398 culisy el ay B Slgy YMSI L g jiske dlge bpuan il
Trb » eS)lie lulyb saly (6 )SIy2 dlsje (b ciings )b 3 S lie

a0l S dmnlpe D8l L g )5 holine (slapes] Byl 5l dtus

WA i} ¥ oglad 1V Jlo [ uaDls pllss s oo

14

WWW.mui.ac.ir


www.SID.ir

dicun ol

Oll g9 s 930 983auly (5 aSdh 9ol (4l gy 1l ¥ J 9
T sl glss

Tob okl assla

43 gad o313

.@L‘Jlt[%)‘mm.m‘s‘)\jh"tgcy/\‘)duﬂ}d
RS e ad cala sy 480 5 alol §gdie s 05
.MAJ‘JQ‘);}@QJJ.&Q‘)MAJMG‘J‘J
ol ol (el 58] iea VY & ol slpal (oo Ladicus
O s 5 bl 5y JaaSS g walics Joliti p )b
G‘J‘Jbéﬁmm&‘d)éﬂf}ludgj‘é}ﬁmdy
MAJ‘JQ“);}@MJ‘)SQ‘)MAJM
ol e ol el 331 ut TF & obe slyal (o Ladicun
solad 1ol S ol wala sy 4 BB

.\ﬁaéJ‘Ju‘_}eg}a.AsiaJ_)s‘u_)_M

\Y

YY

YVA Sl caslie lagslen pba s HIV gons (l5ae (s AR P ilas 48 il 5l VWV GEs0308 05
GEORGS OL) L9 (i sle VY (b 5o 5 a5 (Sui5 sk saele

Wilea S g 305 Hb S JBlaa o s

(YY)

WY ole S auslie laglas b s HIV pon (500 (s Wof)e P Jilan 48 ik 5l VA (Bs0308 OB
CEORGS OL) L9 (i sle VY (b o 5 a5 (S5 sk saele

Wiles S g 805 Hb K JBlaa S XX

(Y0)

oVY a3 Shd GEAIS (5La s 5 s 4 (gem i e (s s Yo¥ sle 5o 4 Jidis 5 Al VA L35 lolias

o 923 sladsls ,s)(Harm reduction programs) (VF) w053 838 B yume juds ol go LXK

B0 Olelias Hu (Geslie Gless 5 S se

Yov

yay UL.....A) A o)lmfb/\\ JL» oM ‘DU&; Oladss Ao

WWW.mui.ac.ir


www.SID.ir

(Respondent driven sampling method) s jimb L TTY)

@ ey Sl o o )3 5 gl 93,5 o3lisl (Balal (55 Aol ||
oleMbl ay olowd (gl cwlio (g camuns cwlio 7yl CBlaal
s 45 e LS ol ol (oalS dlo o guiy bl oo Siilaues
s igm3 0303 08 b S (545 B Cpna | B 55 a5
> )3 aed MM (e g 00 4045, (e 2 3 llpd paaly Sl
4 s 5 ged ol (YA) 20 d92g diedim (55 Aiges ploxl (s (S0
3= 43 038 g sty (olid pod Cllllas 5 Bres (3l (b))l Pl
e G 4 S Wige S gl el s 4 ()l nl el
sloadie b gl G351 L Sledblabrl esly (b)) ol VA &)
(S pSNges gy cnl 3 D9bsn s slaylid) 3 e eles] -l
sob d anlias ploxl 5 (65 Wiged sl Jlai 3)90 3,5 (Bl oS > ()
7Y ool Cgenl s IS 0 o 5l ) OleMbl (Silo oo oylo o

—obSe) el £5-55 OlSe (bl p ploj — S (s S ged g
Gy (wyp Gt L 090 SleMbl W sl (ool (2L ole;
935 Olaje L op)le awd adlle 5)90 el £8g (S (oLl
g Lo oals (59l ger Culion Cg dabiiy £9-59 (Lo 5 oS0 Sl pliney
0=l 2 (1Y) 2blie B9y (2l odee ailfe dw anlae plonil 5 (g5 e
i L pLos g dgas ols] gpmme agelibe SIS 2] g,
sl g S0 bl (gl g a8l )98 (VL 05 Ik o Saslas
2 ool gyglenz 5 S smde colél ity sy slapalss aolas
ko LS 5 SIS €, 59 e plosl Gylatal (gl o
LaplSe Sl gl 3 & qusliol g jlas py oo Ll g o dlae
S o @l S aslas 1) el (oM SHSEL )15 3525

5 () Coleman Ly il as 3y alsls (o, Sajgei o)
L)) sy sl (5 S Wged slas) 52 b (B yee (V) GOODMEN
Lo Canox I 65 Wiged sl cuslio g s o5 (o lulied) 5 (islo s
B9y ol dwgi g (Byme 5l ey b Jlo (VA ) ditly oo Bt (o yion b
U9y Olgss 4 0j9 el 4 ] (¥F) Goodman g () Coleman g
FJbeinl 3,509, o @ly )3 unl o2litul 3,90 (B AglS (55 490
S (o iood Ly sl Cmo 3500 )3 (5 lol Bzl 5 (655 g0 b
gl S gde 48 Sl (B S (65 Lged mre Sy bl
9 (1F) 3,5 (s plosl (olal Sjge 4 Bun Cmar Sl (L)
sl S o I il )y (o)) sooygl (B A5 (5 S g
oo 31 i g 4yl 900 b e il ool elazel S5 4 S oS
Cd doy (olas Hged ly 53 (VV) WS (0 Sl cittans (loia] (slaaSid
Sy sl a8 5l aS ol (o0l 8l Sluoguas CByro gy oyl D oal
il g ;5SS elatal slodSd 48 (o3l,3] sl @) wlosal elas]
@ dged ol | Jolbs @l presd (392 petanl el 45 pl (w50 lacy
(YD) 295 g0 alllas 390 B dxol>

Ol gl 1 5 905 sl (398 605 Wges sla g, b anlie
sl (b 25 & jgoee gSSusly (5 xS Wiged sblje

S5 Bae Coper Jl stide sl gl 5 Jloto iges gy ol 0
Sl b By |y (lme b syl psmo sl (5 S wiges S o

Loled oo 2bul e 3ie

358 slel i sl g il ol 3 S5 oS g 3l oS ol (sl

WS g oy 59 Mg 2yl g cnsS slel il b o 8Lk (gl

ool €550 sl (S s8 usl SlolS B> Jlar (gl I JSiie 457 08, VY

Sl Johe (6355 Sntee dan s a9 (g9 g b 9 e
el dg2g Sl 13 25k )3 )T (S gae jeae Sl xS sl

sy dlixe dLbiS )0 a8 30 V) A edlatw] Sanlas ¥ il 2 )b ol o

4S50 S g 59 Caute HIV (el T 51 )85 93 5 25590 ji5ke dlge
P Tb e OIS den (35 (o I (9805 (U g (R ohlise b
9 0kl g5 ©glad (g lagul il sk gl cols 550
5 olsSl U aliwgs Lalg) slol sl by, dagsly Ll Ll
B3 el olsSssly Ml Sile o Liin gla bs,

A oleMbl (umer Clusgad e (@M gyl 24k dol iy
S5y IS Sl s Logipo sl )by o sbpao o Slge g5 23,3
Jte i By 30, 5l as’ olag)len dmsu,l iz dlge B pas
oinbejl g o5l au by e clad s 1 ealiul (pgdsslS 1 ealiul g o
3,6 Olo s g Hlie ldy (B e g ggpmiel Lalgy 400 HIV cogae
g 5l THIV 3)50 o

o A d._aﬁ)f Y S .)‘)_9‘ )I o»L.i'm 42,8y V. Pbu] )‘ o
el gy oy (gl s o3l awis cute (UTHIV &7 (o3l 31
L3058 (Byxe (gdn (sbooyslie

ol 58,8 s 15 0L g ) dlkee 3l ookl b 2yl pl (gl diged adgl 03l
L Jolro iy blame HIV go s 355 e /20 0t o b0 & )b 5
J..@]}B L ‘Jb‘)”-‘)g A duwle YV L;).gl)g A@))Y’ 3)5-‘)3 (e d”a.> 9 doyd Ve
POl (55 Gge b o g 4025 I3l JjBle 5l oolisal b 203 0 (lialel
Gk 3 i Ladygl s 3kl (glas g 05 Juols /5 aseus (RDSAT) jgoxe
S 4S5 Sorwl O (sl 4 o}l i duloes S5 VDe v o b oyl gy
Ql_ﬂ (are> dL"’)““‘ u*’L"’I 9 ‘_;cLa.al &8s o)‘L\JI le d.:)]o 5l g 045
23,5 Gl laodly oo 3l ladius plod 5 5 ol

S 1y Heome oS5l (6 pSdg0s gy il edlatwl o)) SKar 5315 Slo
Glio G pae de2g Sygo 3 Glal 33 )F Ohlie HIV g0 ()
B slaglejlo b g agesdl (i il @b slaggin panass Gy
0oyied B (S )lel slmslis 3529 9 b sl )3 (R (loline ezl
YY) 83905 Hlo (63,8 9 LS (g S digas (slaodgizme adS” ) Olﬂ

[WE i)

Wl 5 L slags)bon ao Ml jlas (5500 )3 @elg 5l (S aig0d
Aeddn (g pSaged pdad (it () Sasgel lahs) Sl OleS
E989 LSe Lol 4 ojloj — LS (Targeted sampling method)
5 (Venue time/location sampling method) (;Le; — L) el
Medin (£ ;S aiges g, Dges o3kl (SNowball sampling) s, 445
IS S 5 o Slllho 93 30 3 oSl Jlats) b (S gei 05

45 Col cenl plo @SS cnl gy cnl (o9 (Sl juf S99 L 39y 00
Sl By gy ol s Gl (55903 gy i (5 xS diges

WA i} ¥ oglad 1V Jlo [ uaDls pllss s oo

VoA

WWW.mui.ac.ir


www.SID.ir

3 58 bl 45 283 (o parass bdiges 4 (alayjy & A8 (o uS
lad gl does 13 0 o 51 adol sladiges > bolai e (gla Ll
dloml Ladyslyy ol sl lisabl iolgd 5393 (o 055 208 )l L g5
Ol Sl oslail ©ygyd g (S aSges () cnl blie 4 g b3S (0
sbacs)bon 4 Mol s (Vb Sy b ooy gols> 1 S use )3 )

eledie (5y900 3,5 o)l s 8 Com i 3 & ey 9 38

(layud g ySs
L sl S eignd s gy ¢ J 48,8 2 i
e Clos b o Cunl ulidicumen 13 ol o)l g (sloal Glasisy)
ojlos Lo WWAY JLuw )0 j5idS Cuzen (paadd 5 gols Co pie 5 Slalllas

L Ladiged oo SSuly (s S aiged 3 lazgs JB (Sgpm slasl @
o 2liod ok 5118, il slate 4 ot (slaog S5 slasl plas 4
a3 oo b yiaS gl (lainl ((laaSd (19,3 53 (bS5l

S (olidpsd ool (b)) 4l by sl b awalio > @
5 Lo ol cowlis laaius cpus 30 b U cpl (Lol Bas o)
iy o gl g3 (elatal 4Sid (99,0 4 gl pblien

Cappie S sie Ll gl (alad 4l ool (5slaer IS0
IS eel cdlas (ol )l (A8 5 ladaslas sl g agnsS
Pydee b OUSHE sl el bl sl g Cusdge yie

S aSdaais

asl o3y (L @ 9 LT ANV 590 V- NOYAY 2 )b €34 =5y sl Jna U1y Ly Al (S diges g oS5usly (6 pSaisa s,

References

1

Heckathorn DS. Respondent-driven sampling: A new approach to the study of hidden populations. Social Problems 1997;
44(2): 174-99.

2. Maekingad M, Johnston LG, Kendal C, Ker LR, Rifkin MR, Rutherford GW. Using respondent-driven sampling
methodology for HIV biological and behavioral surveillancein international settings: A systematic review. AIDS Behav 2008;
12(4 Suppl): S105-S130.

3. Heckathorn DD, Rosenstein JE. Group solidarity as the product of collective action: Creation of solidarity in a population of
injection drug users. In: Lawler EJ, editor. Advances in group processes. Bingley, UK: Emerald Group Publishing; 2002. p.
37-66.

4. Abdul-Quader AS, Heckathorn DD, Sabin K, Saidel T. Implementation and analysis of respondent driven sampling: lessons
learned from the field. J Urban Health 2006; 83(Supp! 1): 1-5.

5. Kemeny JG, Snell JL. Finite Markov chains. Princeton, NJ: Princeton University; 1960.

6. Saganik MJ, Heckathorn DD. Sampling and estimation in hidden populations using respondent-driven sampling. Sociological
Methodology 2004; 34: 193-239.

7. Semaan S, Santibanez S, Garfein RS, Heckathorn DD, Des Jarlais DC. Ethical and regulatory considerations in HIV
prevention studies employing respondent-driven sampling. Int J Drug Policy 2009; 20(1): 14-27.

8. Levy PS, Lemeshow S. Sampling of populations: methods and applications. 3 ed. Hoboken, NJ: John Wiley and Sons; 1999.

9. Heckathorn DD. Respondent-driven sampling I1: deriving valid population estimates from chain-referral samples of hidden
populations. Socia Problems 2002; 49(1): 11-34.

10. Gile KJ, Handcock M S. Respondent-driven sampling: an assessment of current methodology. Sociol Methodol 2010; 40(1):
285-327.

11. Heckathorn DD. Extensions of respondent-driven sampling: analyzing continuous variables and controlling for differential
recruitment. Sociological Methodology 2007; 37(1): 151-207.

12. Volz E, Heckathorn:DD. Probability based estimation theory for respondent driven sampling. Journal of Official Statistics,
2008; 24(1): 79-97.

13. Godl S, Salganik MJ. Respondent-driven sampling as Markov chain Monte Carlo. Stat Med 2009; 28(17): 2202-29.

14. World Health Organization. Introduction to HIV/AIDS and sexually transmitted infection surveillance. Geneva, Switzerland:
World Health Organization; 2014.

15. Respondent-driven sampling (RDS). Respondent driven sampling [Online]. [cited 2008]; Available from: URL:
http://www.respondentdrivensampling.org/

16. Watts DJ. Six Degrees: The science of a connected age. New York, NY: W.W. Norton and Company; 2003.

17. Atkinson R, Flint J. Accessing hidden and hard-to-reach populations. snowball research strategies. Social Research Update
2001; 33: 33-41.

18. Biernacki P, Waldorf D. Snowball sampling: Problems and techniques of chain referral sampling. Sociological Methods
Research 1981; 10(2): 141-63.

19. Erickson BH. Some problems of inference from chain data. Sociological Methodology 1979; 10(1): 276-302.

20. Hatloy A, Huser A. Identification of street children Characteristics of street children in Bamako and Accra [Onlin€]. [cited
2005]; Available from: URL: http://www.fafo.no/~fafo/media/com_netsukii/474.pdf

21. Damacena GN, Szwarcwald CL, Junior AB. Implementation of respondent-driven sampling among female sex workers in
Brazil, 2009. Cad Sade Pblica2011; 27(Suppl1): S45-S55.

22. Kajubi P, Kamya MR, Raymond HF, Chen S, Rutherford GW, Mandel JS, et al. Gay and bisexual men in Kampala, Uganda.

Vod yyay ul.mwo)/\; a)lo..:}/\\ JL.J /WMM; (:Ua; uln..n?uél?w

WWW.mui.ac.ir


www.SID.ir

(Respondent driven sampling mahod),jmjiswg L TTY)

23.

24.

25.

26.

27.
28.
29.
30.

3L
32.

33.
34.
35.

AIDS Behav 2008; 12(3): 492-504.

Fashola S. Accessing hard-to-reach populations. respondent-driven sampling [Onling]. [cited 2010]; Available from: URL:
http://www.justice.gc.caleng/rp-pr/cj-jp/victim/rd3-rr3/p4.html

Kazerooni PA, Motazedian N, Motamedifar M, Sayadi M, Sabet M, Lari MA, et a. The prevalence of human
immunodeficiency virus and sexualy transmitted infections among female sex workers in Shiraz, South of Iran: By
respondent-driven sampling. Int JSTD AIDS 2014; 25(2): 155-61.

Navadeh S, Mirzazadeh A, Mousavi L, Haghdoost A, Fahimfar N, Sedaghat A. HIV, HSV2 and Syphilis prevalencein femae
sex workers in Kerman, south-east Iran; Using Respondent-Driven Sampling. Iran J Public Health 2012; 41(12): 60-5.
Rahnama R, Mohraz M, Mirzazadeh A, Rutherford G, McFarland W, Akbari G, et a. Access to harm reduction programs
among persons who inject drugs: findings from a respondent-driven sampling survey in Tehran, Iran. Int J Drug Policy 2014;
25(4): 717-23.

Malekingad M, Mohraz M, Razani N, Akbari G, McFarland W, Khairandish P, et a. High HIV prevalence in a respondent-
driven sampling survey of injection drug usersin Tehran, Iran. AIDS Behav 2015; 19(3): 440-9.

Razani N, Mohraz M, Kheirandish P, Maekingjad M, Malekafzali H, Mokri A, et al. HIV risk behavior among injection drug
usersin Tehran, Iran. Addiction 2007; 102(9): 1472-82.

Peterson JA, Reisinger HS, Schwartz RP, Mitchell SG, Kelly SM, Brown BS, et a. Targeted sampling in drug abuse research:
areview and case study. Field Methods 2008; 20(2): 155-70.

Biernacki P. Pathways from heroin addiction: recovery without treatment. Philadelphia, PA: Temple University Press; 1986.
Watters K, Biernacki P. Targeted sampling: optionsfor the study of hidden populations. Social Problems 1989; 36(4): 416-30.
MacKellar DA, Galagher KM, Finlayson T, Lansky A, Sullivan PS. Surveillance of HIV. risk and prevention behaviors of
men who have sex with men--a national application of venue-based, time-space sampling. Public Health Rep 2007; 122(Suppl
1): 39-47.

Coleman J. Relational analysis: the study of social organizations with survey methods. Human Organization 1958; 17(4): 28-36.
Goodman LA. Snowball sampling. Ann Math Statist 1961; 32(1): 148-70.

van Meter KM. Methodological and design issues: techniques for assessing the representatives of snowball samples (from
collection and interpretation of data from hidden populations. Washington, DC: Elizabeth Y Lambert, ed.; 1990.

WA s /¥ 0l /1Y s /aoMs pllss ol dloxo V&

WWW.mui.ac.ir


www.SID.ir

&b 5507

Respondent Driven Sampling: A New Approach to Sampling Rare and Hidden Diseases

Arezoo Bagheri*

Original Article
Abstract

Background: A detailed study of hidden and hard to reach populations in order to identify their characteristics is
essential because they endanger the health of the society by their dangerous behaviors. However, sampling in these
populations through conventional sampling methods is impossible due to reasons such as being hidden and lacking a
precise frame.

Methods: In this article, applicable concepts and key points in the implementation of respondent driven sampling
were defined by focusing on designs that aimed to study dangerous and hidden behaviors such as dangerous sexual
behavior, injecting drug abuse, and HIV infection.

Findings: The merits of the respondent driven sampling are the production of unbiased and effective estimations of
necessary parameters in populations at risk of rare and hidden diseases in comparison to other chain referral and
conventional sampling methods, and the innovations of this sampling method during its implementation.

Conclusion: The application of the respondent driven sampling method in order to achieve unbiased and precise
estimates of the prevalence rate of rare and hidden diseases is recommended in health programs of the society.
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Dangerous behavior
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