'Y o gt | Hoo L e T . g
] e Coogy b b b lo LTS o DY bl gl bt stice

s gy Fely b Il S Hlo3TH 53 TxY ablite Sle> ybo 31 05Uk

Yoo . . L \ N .
J‘}rbgd‘jﬂ};‘ WL“JL@?‘Q‘“’

1S

Sl 5ol ;)\,p.«,.‘c,\,',«;.z\,uou.g_;_J,lhi\j.:;)l,uﬁgg;..‘wd;l,,au@guLgu«,_\,ﬂ)tfpwu;.,&i
A S gy cains (51 STl U Ol 150U 5 3 & mn g e o sl a3 55Ty 51 1
3 S Tl gl ST e 35 s 0K B ey 0 0T 55 oS sl s o 4 SL 0 OIS

Pl A Al ST (0 D80 0 e 06 1 i ey 0T o o8 Sl 00 Relie 0S5 My 4 01 e DY ims
;,‘gLJ_)%;,iJ_),"ﬁng))L_A;,A)L.ﬁ,a6@10;)5uﬁf@)t;wmu)yJ;,:fvi,s«fwm,dutvrg_m
Dy el Bolas Do g 6 byl 8Ly s S s sy el Jas 933 A ew gl (S a8 1S

s 093 ok g b faia Stoablize g (b e W LTS gulS gle o)l
Pansnns > s CS ) g B

Sl 03 0byd 4 Ohles Glgel b LTS amy 5o ;

doao
Sl b Sl il 6l S Sllae Ll s
by olas @80 ki Jley o L b ol )3 558 s eolizad (6l e

Sl LT WL el 31 iulie (g1 10 5 &8 0 il o

Sl s 0 el 2 1S il e ol ST
‘»{yl—‘i‘()})r—“j[—{ﬂ&‘@ﬁ)wvb‘x)’bﬁf)
(e S L LS o Glas oL 5l lin ! s W)

A

Lolbas 33 Olaw o 4 a8 5505 5 40 5 OSGL 1 1 L Zalgest U _ _

: » > : s 53 US55 4 sley STl ool o 5 502 ol
Sony ;8 (S 55800315 (6,95) (Gglen Sl Jool o o 2t .

e e Jel= oo A s dal i Y s Sl el (B 22 5 g
plees Dgls oIl S e 535w lin | byl Ol 5 ~
) . Bared ; ) ) P )rzdw)w_ﬁduwu,‘&uwu.‘“-
o= bl ol Gl T s e e 6l

= — - A
e L olS\.ij‘b,‘..‘.f; Sl o}}f é‘,’f)d)ﬁ@b
P - o
ke e 5O e LT 0y S
,,
Between-Patent
B i
Withm-Patient
Fwao-Perod Crossover Trial -~

) ) 1
Mol Penod Crossover Tl

/ Downloi ]om andisheyeamari.irstat.ir on 2025-07-14 ]



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

bl e

oS DSl (g0 3T 4 (i i gn alin Uin pa5T 095
POV PORNIYE GO PRt g PRPYINER U SOE W 2
s

JECPUER SEUIP K S5 NS T RRY (P ) ) W
‘_;,l_(.pfu.[\];ﬁ‘_‘_.&,,)l«wu..flf.uql, Y ot
Sole Sobsly Oy 51 (p3IL BIST £3M! caddllas OLY, B 015l
S il 53 ¢Kin 4 gt Sl 30 akips Jizte sla sy
O b tas O 4 Ol (0 4 Aten Sl g oo 51 gy
L;Lp-,bi)\uuj:.h_.gol_.?kUlh.agu.:x(l:l‘ﬂjlc_’wlb
S a2 (VY] 5 (W] ¢ [V] e [F] @ pbotine

ol Judas F3la (oS gl o b oS (bl g b oS
S 0593 5315 Jles &G Sl e S5k a0 0T 55 48T
S0 L jlay 850 Wil (g 655k S5 ST 0 Sl > Calis
3 Cadtin (sla i &S5 53 Ofjley ASL Ol 51y S
.aﬁwayb&\{cé&nc}'&..L':fgoa\.:):l)b)\..::
oS [1] Al aalles Cooi Gl jles pols Jolt JLs ja S
4.Jl,$.>pJéﬁwoal:Qprqungﬁ,‘éwCJL
535,85 eslicad 55 e Cadisee glej 8593Q 53 bajles i
ot 8 S pd i s S 4 ar g pblize b S o
it 353 3505 Conedl (el 0 iledl 5 ya Ul 693 OLL S
SLaS1OT 33 a8 558 o @i Hles b9 93 o ol 2§y
M;),Q.’ﬂ‘fﬁ;“sw;J_’)Qd,|;)_’~))))l~:;g‘£:
8093 40095 &5 5l ples SlaS Al (Vb S5 06 4
glin (gl 03Uzl 3 90 ablize (sl b 2S5 055 Jie (gb
ﬁ‘-—:d'u“@-l’u‘i-ij‘é—"OJ‘-—.—‘(BJA%)JWP
YxY >,|4;L-_..|¢LL___2:,C,L¢£,_|,c,1,¢,_\..,,;,,,dt,;;
‘C,Lan,;.m,u,owAB/BAQ,,.,‘{Sl,.u,:c,u@
932 HBA L AB sla JUs i o olal 5k 4 ley 2

Within-Subjects *
Subject Effect

r,.:.,t...hr....‘..:JL, O '«

Qwuaﬂw.”-)évy‘ [\\]J_,JJ..‘)’-JL..::-U,_))‘SLA 4...:&.

3420355 g Loa sl Ol (333 Lglin &S5 Ol Gle = 0953

S ESPO DURERLE V| PPIRCHR JY X g NI R AR

Haz 93 dr ) Cale 5l 93 87 ol Gl 41 iy 53 5 1 a5
a8 4 D gbiza by93 93 53 1) Jlad 33 ol g ool
A

s ad 4 slas &8 el (s 3k abolica b JUit
39 Cdd b Jas 5 bl iy o 4 Sl g el S Ses
G ol LT S0 L o slazel 16 g J g J6 1 LT &
Sy S 5 Olban S )SKaa LT 5 ot Hlly SIS 5500
fulqn,ou,a‘},tr;,,;;,b\.,,ur;_,:g..b&:x?g.
Lol 5158 b il 5 gl gl o ol g s Skl o
ol gl el 13 0595 A 53 0de ob S 5SS haith S
Saz Al Wls 55 Oy o dasles Alin o gu )l )
DL Ojley dan (51 )l i 5 B0 87 Dot Sooleas
Ohlag A a5 gy JSto U cqults s (15K a2l
Y PR URR VS ERY JCLuvisy VDL G D M ERE e Vg S D)
O3y 3 b famnae st (] gane 4 i ol s 52 la3THE
S 3,13 352y §3 34t Sl S A2 S OLs3 f g 4 ks
3L Lllhe (ool oS o o8 s &S ey 050 LWGTLE
3035 s LS Jlas Ohilen don x5 el Vkmy  J3
390 a3 ey (ol SLb5 g Jles 5 S 6T Sy
SUrs S o 03 (258) Py 88 0,5 o N i
\:d,&gcc'|rw);¢j:i>)a.:)}¢oub)k§w
o Sl 4 by ot O o0 Ul d Dl J6 b (52 5042
[NV azatenss J 285 ol ab3TH o ol

g A e 8 e ol Ablie dllas Bles o e

Before & After

Uncontrolled *



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

\O [___] r“;)ljul{p—:—;;ﬂo‘

A
— D
T, S
m. T
n-+n
ym=— ';,T,.uS;,_.At(n\+n,—v)c_;,,-61,u
n\nv
S (t, — )
Lo gl Laibsly ) ST =) N
( gh‘n‘%—n‘—Y

olas 05T 5 ) ol gladin 0057 &K w5057 el O
3 N i 53 03T o 45 Ct 03 5 sl [0] U5,
£2° 3)}3&1&%‘LOM)‘J&~Q)_,.¢))’)‘,.:v(\a.u"djb}:
35 5n 83l 3n T o 0SS i cph 355 AW B0 5 545 la

23,8 53 eslizal
003> D (A, =g 5 0) Ty =Ty 0057 1

k :YV\k _Yvk 3 d\k :Y\\

A A\l

solaz .t d Kk Yuk u—"*"i

QJV&‘J)JV‘-‘:{@

P LS D Ll - Ty =TA_1:BL§‘;{\:—~:)‘UL§’))T){

‘oJLTcTA =Ty e

T =_to_
' mS,
£
:OT PL ny Sl t(n‘ + nY —‘Y) G')'); ‘5‘)‘)
L o (d, —d,)

Lot plist Libyly) ST =
( P i—Z\k=\n‘+n‘—"

23 Sope s Tyl V0 (0= ) Yo Slabl o5 oS

:.)x-u“,i-

3, £ t(a/Y,n +n, —Y)

. Yo
Grizzle

gy Ferly b b sl ol 567 50 rxfcbli:»‘;y.’-_,bﬂuld;al

L,th.u.'i.i)'\&L..;Cj_b&.:ﬂjp..\_f@;.éb_)ao”;

1l 0 esla Ol YXY 5 Ikl da\.cu

I;)}.) II ;))J

(AB)y3Ls A B
Oyl goluas r'“‘“< S
BA)YUL> B A
XY ablite z 5k <O (Sl SobT Joe
i 5o 1) s s Je Y U ey ke 055,
Olad ST w33 AT S G Se e ol 33 00,5 o8
(lieg 85 ek " gageT gobaas 31 8y cakips Jaze S A
oSl Ly olas sl By 5 O sl 5 e e
ol 5Vl s €y Sy ) Azn O Ly 5 ke

» . s A3 ~ s e v w - & - tu
J"“H"W‘) o.byJUj|) )la.:.:jlg,:)\.)’\b
)’|°)UJ...~‘(A\§'.A)0),)J%JJ)L.§6@‘6_)3‘;)\..?;‘..:5:*.4

o S o s A0k yt iz SIS I 5 0 yliE s Gles

SIS ot pd e Yl 0 lal 42 00y 93 0L
'[\Y‘] sl )L-._J 309> JA&:..-

b o010  fulxs
2l osts Bl i sl by 5 bas UYL Jue bl
i bt (les pazme 0 Ay = Ap 05057 61
#S oS sty = Y+ Yo e =Y + Y,
G e M goysT e Ay =1, = E, Sy ]

BJLATt}\.A=)\,BJLﬂyJ__.§C,aJ.C-| A‘D::)"A—)\'B

Random Subject Effect "
Random Error '’
Treatment Effect

Carryover Effect A



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

ls i LRI

Period MS
W - S Residual MS

FP =

el F\‘".*nﬁ, CJ_)')J shbs

S yolybb s
G310l (oo 2l s b 03 Jlej o 3 8
SU 05T 5 doler 4k s Ly 058 LSy (51 4 ¢ gams
Lo 0Ly (Vo] Y] 53 0905 55l s S oslied 2z - e
T B S FYS JUE PRI NP RN
32 9 it A Gl fely fopene Ul Sles s (
(Mo, 415,550 0,95
A S 0093 93 53 aal Ol 0y 95 Gl sl @
iy ~Tiys) ae
(Bl - A L) bl slsls (i
22 03,8 53 (ii)=(i1) Cm s ! Jsl 03 S >
3 350 a1 a3 e LGiD)=(1) o2l ol
3353 Dltalie JS ol 5l 455 000 (o iy okl s
Syt g oals ol 855l e el 4y sl 0y S
ey 8 )5 e raie (Glge pama (51 45 grme Ry 50
(23 A g =Ry o o b i

E(Ri):ni(n‘+n‘+\)

nn (n +n,+1-T)

Var(R,) = .

:U.u.‘iUf‘.wquL:ﬂleghabbc:ML;uTJ
aLiJTc-L.‘«l.:«;&I::):.-,qJ..A KS,A):J—L.‘«\{«._J,..AJJ_;LL

(-

s=\

T 4n)(n +n -y

sl

()J .<‘<L'..M»'v & et . JL~ [:] 17

ghlize Sl N = Ay o 3U) T = T 04T

Co = Ndvk = Ynk - Yv\k 3 C\k = d\k = Ynk —Ynk W e

Q))&d‘))ﬂ\f‘v.:fwa.)ulw‘
C, - Er‘

PP 3 g Al Ty = T = T (6l a6 (63,,T

SJLCT¢TE\ - Tt, ,4-."

¢

el t(n, + 1, -\')C_,',: sl

bl oo

2l b Ol (0 15 VU 53 G 3,0 (14 5 4

U ol a5 L0, 0 003T (61 g 9 5t slige3T 5
CF 5 53T 51 03liid L 1 e 3 1 D157 g0 487 ol (605,
O35l 25 g AT (a4 il o g oK 51 S
St iy = SV Sl Sl b 15 00 18
R ) RGP g T P N S PR ESIC. SIRC BPN
b 02 (Y Jydear) o 151 53 [8] 55 5,8 e gt Lo
o) 5 S b Ol EMS 0 g a5 byt
Ml Sl y DLl g 53 45 Ty = T 0 pa T
HLT A, =hp jho o Cod ibodd wipdy A, = A,

_ Carryover MS

" B-S Residual MS

b) Ta = TBJA"" u"f—’ e F\,n\+n,~—v C.))’ shils

SJLoTc( )\'A :xBuo)’
_ Direct Treatment MS

FT = .
W —S Residual MS

:‘)L—‘T =T Ja“’ u’f‘ i F\,nmn,ﬂ c.)); shbs



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

\VD r/.’o)l...:uf,._.‘.idl

,;g:.:-l_...’ri&,aa,a@&ﬁpw,.udﬁf.ﬂu
S oI (1 d 0k s 2 s Wl gy e
Sl e 3 00 4y Btag sy da g ey sl 035
d;,.ﬁs)a)b)_dd‘”!)dlghiju‘,,'-:)JQU:‘QJI:QL‘\J
0l Oyl 353 O jom tlggy 5SS on (sl or! 51 b
RUTPEK S TN LIS SPTIN || R EICI PR TP
LG 0l aT Y J g 53 adlllae sl 4 b gy 0 Sledb! Lo
(ol dgr 4 g
t,=re/e, t, =vv/vwe,d, =-1./v, d, =o/vir
710 =Y/VAY , Ty = A/, Ty = =Y/EVAo
ST =YW/A , S =14/r0

Og—a3TbT i c Ay =Rg 55 0 p—njT sl
23 W 05 4 5l e 8las 0L oS e Ty =4/ ¥A
3,85 03051 1) Leb b pla g oo 1 Ch 02 fazin (sl S

O g 3T pleaT e Ty = T o 3 0 e ST 61
P3Ol 0oyl s s> QLS oS e T, = =A/ Yo
B L) Cglze Gy g (Llae - P <)) clals

AT =AY ) Sz gy 2t 5,5 dolg A/Y dayia b

- by

P P30 30 ALS 3 pldn 054l gy o
Sl Syl T 1y 780 Olabl b5 oS Lot sy
L=V =)

T, = =Y/4A b a3 T 6,LT Sie =T, 04037 6l
03,8 3548 5yt M (/Y < i P</i0)
£3° o)f)ét__—(L}JL_._,-cha" =-v/v(AB) J,l
Slas ,;O_ﬂ:,-..qulc,u,ﬁ,;@qi,. = —o/ vy
AL il b0 2 s @ Alg e el ot oyl 3 g g

i e e I
035 3350535 93 3 palda Oyl A Byl - A Jls)
dsles 8 00 SU Ut osy 5 3e Ol 355 2o s
o ) a3 0l ) g gr Gl el 03 20
YA GO oy 8 A L) VA LS |wy bs 5 S i

Gy pol bl sta gl 50 ercbti:adl‘»_,b_j/oali;./

_R,-E(R))

JVar(R))

P FSSTRC BN SURE K S NP PR N !

Z

I AT

LR S1dhy =g 55 1) T, = T3 05057 51,
3 LT Oles (08 Ly o5 0590 P (51 455 ppamae
R EY r:h‘_,"- 3

LRSI Ay =g o5 T, =1, 05T (1
Olar o 5L oS Lty i pblize 5l W5 1 s 435 f gares
Bl el 1 S 8T

(sl sl pT gl wban 40, <Y 81 (8] b
238 B WS ol et sl 55 eslicad G3o sl peST
el D o (6 b (f 3 Lo 1) W 4 gazma $5LT
ol o gy dyr [A] 5 55 ond VU 05 sl

US  Jeol SNl IS gy Ok s ln i Jbe
oslial 3 ) g |y Olgmten! (Sligidldn Olivjley o da\.i:.a allan
IG5 P30 93 U Al g (s st 4 emd o 13
J-fd’u;‘Q)H*-16| dlh»g@kb,.uol)l.ﬁp)a&:g..:):
3342 (Folal &) g 4 Ol gl Gl Hle Y (53
4l e Cele Y Dy gl 0y § ik ol (55len 0 £
S o B Sl Y (A L) pgbin 05 pilt b
au:)aagﬂiglﬂ(BJL‘;)@Mg;L&&.Qjéa_}b
23 Sy jlas Sl 3 5 309 S g3 ks S il )
LR WY JCICIR), S S P P KOS Wy RL g B ver
> Jo e 5 (has Gy b S ) e G b e
1315 oo 0 8 (e VU ipslin 04054l 3 103,87 b5
PRSP JC L R O3 YA NS B DY FYSREN JU Y
Olbaz 253 04 Db Uiy o Dy o 4 1l g a5 ooy 0
okl Ve ids a b O g 0 OT 1 ey g 0kl 08
30 Qi Ol jee (el ¥ al alls aalsl Sl YE Coua

(i e Vo i 6 e bl Hls yai baw g O Hles



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

sl ezl 12 ot etz Jlo O WA

e odald Sz L3 YB GBS oy kit b 13 (Y ey S 5 A L)
(IJG_JL;UTUL’CJL’IJJ‘SA‘)'A:_MJU_{JJQH\:)) a)l__:d_).lo.o.'—.vlo)_,.{ﬂ_fa)JJ_,arh):A)L‘:?u..'Q.b)b
31)|‘5|}f¢w|§;),’pu.t§xbu.uug,g;‘@@ Sl il YBQ\’AL:‘-.)QJ)L)(J::.: B w)\A L
)Ji_.xou_i.p“_;lw&k?“ob)l.ﬁg.bﬁj Sl ‘514_14.:‘)‘_',..:3;.3O_:U:.c._.ulo.;l:‘g_,;‘_f:\q.:ﬂd,la,f‘):/\

.Jﬁ@&‘))u\; Q:"'J—‘Lsf.)jg}:'.,))’):bwj"t__jJJ“’."Cf’&:{)"g—"‘”

' Jgar
055 J=v Tiy j=v I,
\ eAB) ‘ Y\\k=“+n\+TA+S\k+8\\k Y\vk=“+nv+tB+s\k+eﬂk+;“A
, k=vy,.,n,
1=\
A (BA) Ynk TR T+ Sy HEy Ynk $u+nv+1A+svk+8"k+A’B
k=\v,..,n,
i:\‘
UBIETYY
Y
Bl
\\-&J‘ AN S
n
4N
n
AN ¢
\\

)92



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

\« D ,;ya)l...:‘,.,.‘,:dh

oy ol b Sl (slo LS T g0 WXV blice (Slgmm pbo T 0oliz]

¥ Jau>
Source of Variation d.f. SS EMS
Between _ Subjects:
Carry-Over \ mn, _ - mn,(Ay —Ag)
28 (5, -3,)" DA 28) o) 4
n, +n, ; n, +n,
- i n,+n, -Y ¥ Y Y Y
B-S Residual vy ZZ y‘k _ 2 Yo, + 0O
=y k=) i= ‘ni
Within _ Subjects:
Dirrect Treatment \ nn, (¥, =V = Yo + V) Ap=Ap .,
. . : ‘ : ~ m,n,[(th -1 )— K
Adjusted for Period AT'B
(Ad) ) Y(n\ +n, ) Y + 0"
n, +n,
Periods ) n,n, (Yo =¥V +¥n, _-yn.)' Yn\n‘(n\ "n,)'
) —_—+
(Adjusted for Treatment) ¥(n, +n,) n+n,
W-S Residual n,+n, —Y LERULENE S Y. \
222 Vi -ZZ o
i= j=v k=) i=y k=\
yyiL L
=y = n; i=
Total Y(n,+n,) -\ ZZZ y'
yuk
i=y j=v k=t "(n +n )
¥ Jyur
(BA) p95 09 A (AB) Jgtos
IIQJ,: I;)).’ II;)‘,) I;)_,)
Vo/M YY/00 YV/AY WA
vy VA/AY YY/00 ARVAN)
ARVAR! Fy/to ARTALY vt
Y/IAY /Y LYARY vIYY
A7t VE/M TAQY/AY LYAN
Y. Yo/+4 ey Ye/i0
YIvY \Y/¢0 LYY Yo/vY
V/AY A/AY M tm
4/AY 1Y/ Yy YAIYY
AIAY YO/NA Y./ ARVAYS
v LK VoA Kt YWYAY Kl WY Sl



http://andisheyeamari.irstat.ir/article-1-651-fa.html

[ Downloaded from andisheyeamari.irstat.ir on 2025-07-14 ]

‘;Jz.h.;_.u/

r,;vt..:‘[...:..:dt.a[:] Y.

&l

[1] Chow, Shein-Chung and Liu, Jen-Pei,(1998), Design and Analysis of Clinical Trials, John Wiley & Sons,
New York.

(2] Comnell, R.G., (1980), Evaluation of Bivavailability Data Using Nonparametric Statistics, In Drug

Absorption and Disposition: Statistical Consideration, Ed.K.S. Albert, American Pharmaceutical Association,
Pp. 51-57. '

(3] Fleiss, Joseph L., (1986), The Design and Analysis of Clinical Experiment, John Wiley & Sons, New York.
[4] Gibbons, J.D., (1985), Nonparametric Statistical Inference, Marcel Dekker, New York.

[5] Grizzle, J.E., (1965), The Two-Period Change-Over Design and its Use in Clinical Trials, Biometrics, 21,
467-480.

(6] Hills, M. and Armitage, P., (1979), The Two-Period Cross-Over Clinical Trial, British Journal of Clihical
Pharmacology, 8, 7-20.

[7] Hinkelmann, Klaus and Kempthomne, Oscar, (1994), Design and Analysis of Experiment, Volume I, John
Wiley & Sons, New York.

[8] Hollander, M. and Wolfe, D.A., (1973), Nonparametric Statistical Methods, John Wiley & Sons, New York.

[9] Jones, B. and Kenwards, M.G., (1989, Reprinted 1995), Design and Analysis of Cross-Over Trials,
Chapman And Hall, London.

(10] Koch, G.G., (1972), The Use of Nonparametric Methods in The Statistical Analysis of the Two-Period
Change-Over Design, Biometrics, 28, 577-584.

[11] Pocock, S.J., (1983), Clinical Trials, A Practical Approach, John Wiley & Sons, New York.

[12] Senn, Stephen, (1993, Reprinted 2000), Cross-Over Trials in Clinical Research, John Wiley & Sons, New
York.

[13] Senn, S.J. and Hildebrand, H., (1991), Cross-Over Trials, Degrees of Freedom, The Carry-Over Problem
and its Dual, Statistics in Medicine, Vol. 10, 1361-1374.

Al 010 o 9 (5597 xoo> ple 9 i sk



http://andisheyeamari.irstat.ir/article-1-651-fa.html
http://www.tcpdf.org

