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ABSTRACT 
Osteoporosis is a chronic disease in the Arab countries. It is called the "silent disease", and caused 

by several factors such as aging, certain nutritional factors, and physical inactivity. The aim of this 
study was to monitor the personal, nutritional and life risk factors associated with osteoporosis in the 
students and employees of King Faisal University in Al-Hassa Province, Eastern Saudi Arabia. The 
descriptive analytical approach was used and data collected using self-administered survey, which 
included information such as age, level of nutritional knowledge, social, economic status and place of 
residence, as well as some health practices and frequency of certain foods that protect from or cause 
osteoporosis. The sample included 100 volunteer female employees and 510 female students, from 
three colleges in the University. Data were analyzed by the statistical program SPSS, ver.' 17. The 
results showed that the level of nutritional knowledge among most female University students was 
medium (70.7%). The results also showed that both the employees and students of the university have 
personal, nutritional and life risk factors that might, increase their risk in the future, and the number of 
risk factors for the University employees higher when compared to the students. The risk factors for 
the University employees included: aging, physical inactivity (72% ), exposure to sunlight (53% ), 
passive smoking (46%) (One or more smoker in the family), whereas the risk factors for the female 
students, included: physical inactivity (62.4%), and passive smoking (48.2%). The results also showed 
that both students and employees had nutritional risk factors such as inadequate intake of milk and 
dairy products, high intake of fatty red meat, salted foods and soda drinks which might increase the 
risk of osteoporosis. Students and employees ate adequate amounts of fatty fish, green leafy 
vegetables, citrus fruits and nuts that protect against osteoporosis. Based on the results, the study 
recommends that the students and employees should pay attention to balanced nutrition, have 
sufficient amounts of food that protect against osteoporosis, avoid food that increase the risk of 
osteoporosis, as well as practicing a healthy life style such as physical activity, exposure to the 
sunlight and avoid contact with smokers. It is also proposed that, the University administration 
organize nutrition education programs to raise awareness of the importance of good nutrition and 
health practices. 

Key words: Osteoporosis, Osteoporosis risk factors, Food frequency, Nutritional knowledge, Female 
college employees and students, Kingdom of Saudi Arabia. 
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la..u.b) ~ ~W:i 

15.6 95 43.0 43 10.2 52 
. .. _.) 

(4.s.Ll..a • .J 

3.6 22 7.0 7 2.9 15 4-s.u..a ~W:i . _.) **~W:iyl t~ 

17.5 107 11.0 11 18.8 96 JW:ii Lf.:!.ll ~ 4.JJl4 

58.4 356 24.0 24 65.1 332 ~ ... 
• .JP~ 

100 610 100 100 100 510 t~' 
(P = 0.000) 116.355 = 21.S ~** 
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. . . . 
~\ i.:.a~\ i.:.al:Jlhll 

JJI::. % JJI::. JJI::. % 

31.8 194 29.0 29 32.3 

66.6 406 70.0 70 65.9 

1.6 10 1.0 1 1.8 

100 610 100 100 100 

36.1 220 28.0 28 37.6 

63.9 390 72.0 72 62.4 

100 610 100 100 100 

54.6 333 47.0 47 56.1 

45.4 277 53.0 53 43.9 

100 610 100 100 100 

47.9 292 46.0 46 48.2 

52.1 318 54.0 54 51.8 

100 610 100 100 100 
- - - - -- -- ---- --- L-~----- - ------- ---

~WI ·t......,\ ~\ ,, .. • ---1 •• I ·'\ ,, .. 
• (.__J _) - c;;-il.l.J ~ t"" ~ J-l ..i......, _J..lJ c;;-il.l.J 

(2004) uJ_.?-1__, wl::.._) 4......1_)..i ~ ,~l,U,a ~ uSJ 
~Y. .. w ~l...::.! -:i~ ~ uy..:;11 ~l -:.i!..lA> ._;JI__, 
,·,;j! ..i!__, ,:;y.l.ill ~ -:i4~ y,e .. ~ 4-i).i ... l"'lfu.!1 

~_)t....,i (f"lfu..ll ~Y.) -:i4L...::..J1 u-a % 63.3 ui ~tu!\ 
0-<> % 89.7 ~ 4-.i_Jtia 4..:ly...ll ~~JJ ~~\ ~L..ci 
-:i4L...::..J1 u-a % 11.3 ui__, '(w'-4:!1-.JI) -:i4L...::..J1 y,e 
u-a % 23.2 ~ 4-.i_Jtia 1"'1.1;.:;.;4 ~1 ~Y_J ~_)t....,i 
~ A..,j _Jtia u=-...i:i -:i4L...::..J1 u-a % 1 o .4 ul __, , -:i'-4:!1-.J 1 
~) .... .Jul: ~\_J~\ ,·,. ol.;.1 ,,\__, ,-:i'-4:!1-.JI 0-<> % 4.8 
'l"'lfu..ll :iJ\.'.iS ~ Y.:J'i::i ~\.;)\ ~ _Jlt..a __, ~"1.p.JI ~':JI 
~ _Jlt..a ~ J ~y)I ~ _Jlt..a wi! lJS .ui ~ _j ~ 
~\ :Ut:iS ,-,, ;.,g.;. ii t.JS ,~..i:i.11 Ji... 4...:i.1.h ~l;S_,L 
~\_J..l ~J .v<:>~I I~ ~l...::.)11 ~ w..ilj__, ~I 

~ ~ uy..:;11 ~l -:.i!..lA> (2008) uJ_?.\__, ~ 
~ ~l,JI lS~ l"'lfu..ll ~Y. ~l...::.)14 4..4i~I J,.lyJI 
ui ~tu!\~__,!__, '(4...i..... 50 - 20 0.H ~) U:i~I 
~y)I ~_Jl....,i wl.:il~\ 0-<> % 27.7 J % 20.3 
J l~i ~y)I ~_)l....,i;; ~ % 52 uiJ Gy.:..i__, w~ 
<1..J Jy.. ~ ~ % 43.9 ui __, ~~ % 6.5 0i__, 
)::..:... ~ ~..?-:l I~__, (~ ~..i:i) ~..i.... 
.h..ull ~)le Kartikey et al. (2010) ~ w; ,~..i:i.11 
~ y..iS ~ ~"1.p.JI wL_JWI ~J ~l~I 
50 u-a fa.I~ l"'lfu..ll ~Y. -:i4~ .. w ~_p.ll 

~I 
JJI::. 

165 ~ 

336 .b...~ 

9 JW. 
cr.J:!ll l:iw..i..11 ~ 

510 ~\ 

192 ~ 
318 'J ~\.:)\~~\(.....Lu • u 
510 ~\ 

286 ~ 
224 'J .\.:AJ:! ~I W~ ~yUl\ 

510 ~I 

246 ~ 
264 'J V...~1 ~ .;sl Jl LJ.i...l.4 .3._?.J 

510 ~\ 
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~..i:il.l ~A 'i ..:..i4~1 LJ.4 % 54__, ..:..il,J\..bll 
i......J.1.ul.J .I .I\ · • ..i:il.J · • • • · J\ ·I ·.<:I .I .I\ ••• ~ c...J:!.:>.. U'""'~ ~ _JI.Au..... '~ 

~ % 46 J % 48.2) ~y.oi ~ _jiS.i ) u=-...i.... -..l_?.J 
..:..illill .. ;;Y\ ui ~ ~!.:i.ill .~J :(P > 0.005) (~ljill 
, ... •.I\ :i........:;,l..t • • • " • ' _ . • .. I\ • 1 ,, , ,-\ 

U""""""' ;[. U'""' ~ ;[. '--lC:_,............. J '--l'-:JL.l::>.I ()A 

u)L.WI U:ljlA. ~J ,~\ ~..i:i.11 y,..i'i.:i.I ~AJ 
'l"'lfu..ll ~Y. ~~J 91....:i.:..I LJ.4 ul-l:!J:i _):..:... i?Y::.Y. 
(~I__, ..r.\.:;..;'f'I) ~..i:i.11 wLl_J..l :;..ic wfol ~ 
~L...::.IU )::..:... i?Y::. :,.a ~I W':l v<=> y..:;11 l"'..ic __, 

Cohen and !(Huang et al., 1996 l"'lfu..ll ~Y. 
! Mithal ef al., 2009 ! 2002 '~ ! Roe, 2000 
y:hll ~ ~ _;~ ~..i:i.11 ~i ~J '(2013 '~ 
i?..lj:_ _)ti.14__, L.L IY.:J'i::i 4-1 ul w; 'l"'lfu..ll ~ ~I 
! Daniel et al., 1992) ~I ~I ~ ~l 
..lii:i ~ (Kidambi et al., 2005 ! 2004 ,~..i.J\ 
ui J,i! 4-otk. :iJ\.'.iS 0-<> % 10 - 5 U:H L. ~.ill\ ~i ~I 
~ ~ "..i" LJ:!.at:i#l ~4J '0"411 ~ ~l ~ 
- 10 ~ .. 1~1 0-<> ~ ~J 'l"'lfu..ll :;_,!__, 4.,,..)l.J 

v<:>y..:;11 .ljc uL....i)ll ..il.;.. ~ ~ ~ _}l,JI__, %20 
~i ~ ..lSj:, I~__, (%90 - 80) ~I W';l 
Mithal et ! 2004 ,~..i....ll) ~I W':l u-<:> y..:;11 
,...., "..i" :u....\.:i..i3 . ~u... ~ !.:i.i'' ( l 2009 ......--- u::-- • I..>"' • • ~ fJ ' a., 
U:i-l;-11__, LJ:!cl_Jjj\__, ~_,JI ~fa.~ , ~I Wi 

~)t:i ~J c»i->" ,~..i 15 - 10 0.H :;..i.J ~I W':l 
.(2003 ,4-o_;:JI__, ~y..:;11 .fiy) 4c ~i wly 
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Yeab et al. (2010) IAl_»l wLl..JJ ~ 
Whaba et al. (2010) J Al-Shahrani et al. (2010) 
1"1...l:..JI CYoY. ~_;.JI A..;ililll 4..!y...JI 1.5~ ,) ,•,;j! 
El- t...l ,~l..J.lll ~ _;)UI \>WI 1.5.ll ~ 
IJ.»l ..li3 Sayed and Abdel Megeid (2013) 
~_;.JI A..;ililll 4..!y...JI 1.5~ ~.b..J ~J w!.lAI ~l..JJ 

J_,.,....., cill..JI ~4 ~ wl.il:. yi 1.5.ll 1"1...l:..JI i:YoY. 
• lil;, .. II j . -•· .. Li 4...JW -, ~~ ' . \..i)\..i 

H .. .J ~f'- ~~ _f.' ~ (.)-"I, • 

~ ,;;JJ..b...4 ~lS ~Y'-"' 1.5~ ,) ~I ~I.SS 
~l L.S. , ~.~~~11 Li ··'I · J.LJ ~ . ~~...):"_)~. 

~..JL....J ~'\pJI wL) ... .JIJ ~~I ~ Ud-l'IA4-.:il 

-~~J~y)I 
~I ~~'ii~ JJli:i wly JJ.c (6) JJ~ ~ 
~l.:i.:..I 04 ~_ji J!) '1"1...l:..JI iY-Y. ~L....:.)11 04 ~ J! 
wly JJ.c ,) ~l.:i.i.ll •'ii)y J!J ,~_;.JI I~ ~L....:.)11 
~ -:..i4_,......w1J w'-:Jl.hll U:H ~~'ii o~ ~ JJli:i 
JJli:i wly JJ.c IJ.c \.4 '(P > 0.05) ~fa.<>~ 
¥~1 ulS ~ ,~1.r&JIJ ~.lll 1>1_.r=JI f"~I 
-:..i4~4 4__j _Jli ... ~4-11 w\..,Jl...b 1.5.ll l.;fa,.4 ~ l 
~I JJli:i wly JJ.c .h..,ji.a ~ J!J .(P < 0.05) 
t~'il ~ oy 2.75 ± 3,88 ~J)IJ ~I u,JllJ 
wly JJ.c ~ ~ ,~4-11 w4~J w'-:Jl...b 1.5.ll 

J!J 't~'i1 ~ ;;->" 2.23 ± 3.82 Ud-:1.ll 04':11 JJli:i 
1.5.ll )lfo ~l 4...;~J ~1 JJli:i -:..ily JJ.c 0ts 

':I~ '(P > 0.05) w'-:Jl.hl4 4__j_Jli .. ~4-11 w4~ 
- , · .~·.;11 .ll 4-.Lililll wl...::..t...u:...)U LllS - -~YJ ~ 1.5 , . , , ~ 

~I A..;ililll w\JLl..J'fll t\.+J'4 ~l~I ~ ~l~I 
. .11 l..U:...':11 ;I .. • :i...u ·-'I _,1.:.11 J .ll 04 i.,r> J'j:' 1::: - ~ <....J:i.:>.. ' .. ..)"'-' (:_"":"""'"'"' J 

1~')1 1- · ' ; IL.JI ;;l ·.II 4..J"l...::..:i1.. ~I~ U" ~~C'· ~. J., ~ 

JJ) ~~1 0¥ c4c~1r~ 14 L?l) ~J:l 
(" ~lSll _)~ J,..<:.!l ~ J 4 J ;;~J.c A..;il~ Y-""~ 
,~iU\.I ~yJI _fi_;.JI) 1"1...l:..JI ~_,iil Lj..JJ~I 
~.lll .clt.........';1 JJli:i wly JJ.c .h.., fa t...l '(2006 
-:..it.,Jl...b 1.5.ll t~'il ~ ;;->" 1.07 ± 1.2 ~ ..li3 ;;~I 

.~~I .::.i~~J .::.i4J1.hl (,..1.&..11 Wki~ ~~I) 41jij1 4.i.,;a.JI ~~J 4.J.1 :(5) JJ~ 
t~I .::.i~.,...WI .::.i4J1.hll 

41jijl 4.i.,;a.JI ~~ 
.1$. O/o .1$. .1$. O/o .1$. 

9.5 58 6.0 6 10.2 52 ~lu1$4.! -- J&.A ~ .J-1"-"A 

70.7 431 69.0 69 71.0 362 .b..ji4 41$ 4.!J&.A ~~ 

19.8 121 25.0 25 18.8 96 ~j4 41$. 4.!J&.A ~~ 

100 610 100 100 100 510 t~I 

1.46 ± 7.34 1.38 ± 7.55 1.47 ± 7.30 (($.JI.:.- ul~I ± .b..Jl4) 41jij14.i.,;a.JI4.J.1 

- . . 
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I Y2006 '~~ -r.~I jS y>ll) I" ~I ~ ~ 4 - 2 
4.Sl_,9 JJLl:i ~ ~ '(2015 ,h.....:..ll ~YI ~I 

· • \..:i.iii :l....i.l.ill w~I :i.......:.L;. ~ ·• ~ (..)¥ - • - - _.9-ilA 

~ ,(l 2006 '~~ -r.~I jSyJI) 4..Jfi...YI 
'~) ("_»uJ\.S.11 (..)""~\ ~ Jc~ 4..Jfi...'il 

.(2004 ,~.i.JI I 200 I 
JJc ..6..... • · 1 ~1 (6) J ..i:JI . _g 'till\ w · · q .J-l"(j - J . ...,...--<::-' ~ 

~l d . .,Jl.hll LSj,J ~j,JI ._\_;.=JI l"_p..lll JJLl:i wl_yi 
-! :U.Jti... t~YI ~ ;;_yi 1.58 ± 1.96 ~J ~y...... 
.(P=0.009) w~~\ LSj,J tY-""YI ~ ;;_yi 1.26±1.53 
tl.J-il: ~j,JI ._1_;.=J1 l"_p..lll J1~4 :i.....\.Jj,J\ ~YJ 
;;~ w~JY.) ("_p..lll wlifa LJ-0 ;;J\.ilu,)ll ,LJllj,J\ ~ 
uJAj,JI u-o ~\.c w4-aS L!J~ (uJk..aJ w~\.¥J 
4..Jj,c YI J Ll:i wl JJc ..6..... - ; 1. J .~ .1 .c11 - J _)A .J-lA C"t J . J J-""'*' ~ J 

~L......\11 J Ll:i wl JJc ; I. LU.i.i ,~l:.JI wL . J _)A C"t -· . -~ J 
't~YI ~ ;;_yi 1.13 ± 0.66 Ud-:!j,J ;;~\ ~j,J\ 
~l ;;~\ ~j,J\ ~L......\11 JJLl:i wly JJc 0ts J!J 
~j,J\ ~L......YI J Ll:i wl JJc w.w ,wt..Jl.hll j,J ~ • J .Y' .. . LS • 

'(P > 0.05) wy~I LSj,J )413 ~l u\.S ;;~\ 
~\..i..., wl.J..& ~j,J\ ~L.....,';j\ · ') \.:W · .~·.~I\ )1.S ·.Cl 

. -·- (JJ.~ (..)-'-' 
-::.U:.. , . U; 4.J JJ 4_.i~ 4-.iJLl ')I Ji') j,JL; :U ti.. L. ..i:J 

- J"""" J . - - .), . _) 

~· t~YI ~ LJ:P_yi ~L......\11 JJ\..i:i.: ~411 w......Jl 
~) J!J .(2015 ,h.....:..ll ~'ii ~I) J!YI 
~1.!_,Jl ~j,J\ ~L......YI ~~I ~l 6~\11 u-o 1JJc 
I.Alic ~ 'l"lbJI LJllJ ~ ual_yil ;;Jc LJ-0 
. • . ·.~11 Jc ;;JJJc 4.1.J...JI 4.JJ . L ~j,J\ . Lo.:.. \IL (.)"' c:-- (" - J --"""' - (..)"" . 

!Kettler, 2001) (w3) 3-~JI t.J-i 

(w..,.,J\ wly~IJ w~I ~) w..,.,J\ • 
1 Matsushita et al., 2008 1 Simopoulos, 2006 
.;JI wl_ru&JI u-o j_,Jll ~J '(Orchard, 2011 
I 2001 '~) ("_»uJ\.Sll LJ-0 ;;~ w4-aS __,1c. r.j_i=::J 
,h.....:..lJ ~YI ~I 1 Keramat et al., 2008 
~) wl_ru&JI JJLl:i wl_yi JJc ..h...._,:;... Lil '(2015 
± 1.64 ~J wl,ill.hll LSj,J ~Y...... ~l 0ts Ji! (j_,lll 
~ ;;_yi 1.58 ± 1.20-! ~.Jti... t~YI ~ ;;_yi 2.10 
\~ ~ l~J '(P = 0.049) wy~\-LSj,J t~YI 
- ,\.;.,I\ J j,J ~I ~\j£]\ wlJLl 'YI wk...::. -~ 

w4~J wl,JU:. LSj,J t~YI ~ ;;_yi 2.16±2.64 
)413 ~ l w..,_,j\ ~j,c YI U-0 J}.li....ll 01.S J3 J ,~4JI 
l.S'-"" ;J '(P>0.05) w4~4· :U .Jli... wl,ill.hll LSj,J 
. j . WI ;;Jl; . . \I w..,_,j\ 4..Jj,c YI J Ll:i . J~-YL (.)"' _p. • .) (j - J (.)"' ' . 

J~I ~ l"_»uJ\.Sll ~l_p..J ;;Jyj ~! r.jJ~ l">-lJy.d\ 
l~J (2004 ,~.i.JI 12003 '~~IJ '-;-l;lpl jS_yi) 
Lil '(2002 '~) l"lbJI LJllY. ~L.:.)'I _}:u. u-o J,i_il 
; 1. Ji! 4-.i ·w1 wL . • .11 J u:; wl JJc ..6..... -C"t • .) .J~ J _)A .J-lA 

w4~ wl,JU:. LSj,J t~YI ~ ;;_yi 2.68±2.45 
:i.....\_JJ ~ w ~_)ti.. ~I O~J '(P>0.05) ~4JI 
wl,JU:. ul w~l ~ (2012) J4--\I 4-J...»-l 4.i:L... 
4-.i ·w1 wL . >.I\ ·.I \.:W J.-4 ctlWI ~6.. • .) .J~ U' J - - . 

~ :i.....\.Jj,J\ l.S'-""YJ 't~YI ~ ;;_yi 3.08±2.60 
~I wL .•.1t.; 1 .11J..U....I 4..J·W1 d.J .•.11 w • - .. .J~ . '-(!-" • J • .) .J~ . Y-" 
,·,;j: ~ ,~\ ._WIJ ¥\.ill y~ ~ ~IJ 
L~ - I ~:WI wL · • .11 ~ 61..:...JYI · J.JJc '"1!-' ..r.= J • .) .J~ _) . (.)"' -

Mahmood) l"lbJI LJll.J: ~L.:.jU _}:u.ll J....l_,c LS..i..:..J 
(2015 ,h.....:..lJ ~YI ~I let al., 2008 
WJ ·- ~11 ·.c ) wl.i.... -~11 · U\.c 4...i....S 1- 1 ·'·I • 'i . -~ J-.Y' _,,.. (.)"' - - ~ '"1!-'~ 
~ l"_»uJ\.Sll ~l_p..J U-0 J,i_il r.jjj\ (2003 '~~IJ 

.(2004 ,~.i.JI) J~I 
JJc ul (6) JJ~I ~~till\ ~Jl l"\.c ~J 
~ LSj,J t~YI ~ 4..l~J ~I JJLl:i wl_yi 
LJllY. ~L.:.)'I LJ-0 ~ ~j,cl ~J l;!ts y,e :i.....\.Jj,J\ 
~j,J\ ~L......\11 J G°:; wl JJc ~ l ..lJ.:la...ll · ·.Cl , U:...J\ - J _)A (j .. (.)"'(..)-'-' (" 

t~YI ~ w~IJ ~.J_,JI ._\~I wlJl~IJ 
lAil 'till\ w.fu , · .. I\ I~ · -- 4..Jj,cl . • ~ Ll\.S - <::-' -· (..)"" Y""' (.)"' ~ - ~ -
~j,c';J\J ~j,J\ .. 1_;.=J1 l"_p..lll JJLl:i wly JJc ul 
~ LSj,J t~YI ~ ~jWI w4Jµ1J w..,.,J\ 

lbJI .·.& 6~ ~ 4..Jj,c.1 . & L. ..i:J ha:i :i.....I j,J\ ·I" u-J - r.,rJ _)A _) 
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e:..~ J - - _)' - _JJ • 

w..,.,J\ y,C wl_ru&JI ~~4 w......) Ji! ,~~I 
-r.~I jS..rJI) t~YI ~ ;;..i..:..IJ ;;_yi J!YI ~ 
._\~\ wlJI~ ~YJ '(Y2006'~~ 
..h....fa ul.S (~YI u_,il...JIJ ~y...JI ~)'~_)_,JI 
w4JU:. LSj,J t~YI ~ ;;_yi 2.43 ± 3.40 ~ JJli:WI 
wlJl~I u-o JJli:WI 0ts J!J ,~4JI w4~J 
P) wlill.h!L :u ti.. wL. · .. I\ j,J ~ 1-1 .. 1 . •_:.I\ . . .J _ _,............. LS • ~ ~ 

._\~\ wlJl~I LJ-0 JJli:WI ~J '(> 0.05 
L.J"l..i :i.....,\ j,J\ • ~ ·• · .~'.~I\ )(SJ t. . _) ~_JJJ • - ~_)A ~ 

· 3 J \.:W w...... l ~ 1 1 ~\j£]\ w\JLl 'ii (.)"' ~ J . J ~J - .), 
-r.~I jSyJI) t~YI ~ ._\~\ wlJl~I 
~Lo.:.. ~ 4.JW ._\~\ wlJl~ti (2006 '~~ 
~ r.?_i=::J '+iY (Fujii et al., 2009) ~I 4.tS..11 
4-...::.~I u5J ' (2004 ,~.i.JI) I" _»uJ\.Sll U-0 ;;~ ~ 
'UJ_p..IJ ~) 4..l~J ~I ~ o~ u-o J!l 
wlJl~I u-o wY....:, yll ul _fijj4 .J:1~1J '(2008 
jSyJI) l"~I ~ ~ 5-3 t4i ~I 4-cl.J-il: 
,h.....:..ll ~YI ~I ly 2006 '~~ -r.~I 
wl_yi JJc ..h....ji.a ~Ji! ~I 4.Sl_,ill Lil '(2015 
wl,ilU:. LSj,J t~YI ~ ;;_yi 2.27 ± 3.05 4JJLl:i 
~14.Sl_,ill u-o JJli:WI 0ts J!J .~L;JI w4~J 
(P > 0.05) wl,Jl.hly 4.,j.Jli... wy~I LSj,J )413 ~l 
,L...,u.., · .~'.~I\ )(SJ ~I 4.SI -~1\ · J li:WI ' ' 

• U;:"-""' - _,,.. (.)"' J ~J 

. ~I 1.-\ ·L :i.C\.il\ ~ · wk...::. -~11 Lil ~ ~Y.~ ~U-0 • _,... 
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~\~ -:i t.:i ~\ -:i~\ -:il;Jlhll 9- \.'.ii.JI 

0.677 0.416 2.75 ± 3.88 2.62 ± 3.99 2.78 ± 3.86 (j..llLJJ!J ~\ LJ:ll!J ~\ 

0.071 1.806 2.23 ± 3.82 2.16 ± 4.19 2.25 ± 3.75 u~'JI 

0.128 1.525 1.07 ± 1.20 0.90 ± 1.06 1.10 ± 1.23 ~\ ~J..!\ clt......'JI 

0.737 0.336 1.13 ± 0.66 1.11 ± o. 70 1.14 ± 0.66 ~\ ~J..!\ clt......'JI 

*0.009 2.625 1.54 ± 1.89 1.26 ± 1.53 1.58 ± 1.96 ~J..!\ 9-);=JI r~I 

*0.049 1.968 2.03 ± 1.57 1.58 ± 1.20 2.10 ± 1.64 (JJ.UI Ji..a) -:i~\ 

0.134 1.500 2.43 ± 3.40 2.61 ± 3.37 2.39 ± 3.33 4..:i»I 9-~I -:i!J~I 

0.315 1.006 2.27 ± 3.05 2.29 ± 3.26 2.27 ± 3.01 ~\ '-S\Ji.l\ 

0.194 1.301 2.16 ± 2.6"1 2.06 ± 2.38 2.17 ± 2.69 w-11 '-;~'JI 

0.148 1.450 2.68 ± 2.45 2.63 ± 2.09 2.69 ± 2.51 '-;.)till -:i 4JµI 

.J U:i.J O/ 28 5 LW..i ,L.., WI . •_:. 11 ·.I U:i.J • • U'J - /0 . .. - .J:l J~ U'J - (.)d...lA 

JJ~ % 20,3 J t>-1'-"'il ~ oy 3-1 ..:..i\J~I 
Kartikey et A.......\ .J-l Lai . 4-11 J~ 'i ) I .J-lli ..:ii J~I 
~Jh ~_;I~\ .h.ull 4-9'.)k ,·,aj9 ~\al. (2010) 
U.a ~lfu..ll ~Y. w'-!~I j_p.l.. (.) .i?-.J9 ,~_,_,JI y.& 
.cib';;IJ J_#IJ ~WIJ w\J~\J 4...J~J ~\ 
wfa\J '(w~) ~L:::..11 :i..c~'-! ~jia J!l ulS 
I\" , 4-..Jl......::.)ll · L:. 1 \ • ! 't.:lll\ o~ • L ~\ .11\ 
""1r.'., ~UA.JC~c;:-.i, (..) . .) 

El-Sayed and Abdel IAl...?.-l LSY..l ~l.J-l .~yll 
~I JJ\...i:i wly -l..lc ul ,-,·,jy Megeid (2013) 
~4- ..:..i\.il:..JA LS.11 .,.1~1 ..:..i\Jl~IJ u4'i1J 
J l.i:i ..:ii jjc ; 1 • ..lii , · · · · · w)w j .cl.WI J Y' c-: ~U""- . _,,....... 
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