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NCAH - ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)" 

PCOS - 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' 

AFC - "30#",1#' ;*,'+1,%-'! #"*:%3*-" 

!)' - !5%1,'! )"!'! '3:%/!' 

=.8./..8. - =%,'!" :" .%@*! 8"#(%)*=%#',*-%-'! ;"#:*-" 

FSH - ;*,'+1,*)"!0')1,'#%-%,' >*#)*3' 

LH - )",1.%'3'2'#%-%,' >*#)*3' 

E2 - %!0#":'*,' 

AMH - "30')'1,%#'! >*#)*3' 

TT - !"%#0* 0%!0*!0%#*3' 

FT - ."&'!1;",' 0%!0*!0%#*3' 

PRL - 6#*,"/0'3' 

SHBG - !%/!->*#)*3 (%)"+"&('#%-%,' 8,*-1,'3' (!%/!!0%#*':(%)-*<&%,' 

8,*-1,'3') 

DHEA-S - :%>':#*%6'"3:#*!0%#*3!1,;"0' 

17!-OHP - 17-",;"->':#*/!'6#*8%!0%#*3'   

HOMA-IR - >*)" '3:%/!', '3!1,'3#%2'!0%30*-'! '3:%/!' 

LDL-/*,%!0%#*,' - :"-",' !')+&#'&'! ,'6*6#*0%'3' 

HDL- /*,%!0%#*,' - )"7",' !')+&#'&'! ,'6*6#*0%'3'



! &!

(%!"&",'  

 

.%)'!  "/01",*-"  

 

!5%1,'! )"!'! :%;'4'0' :" !'<"#-% )!*;,'* )"!(0"-'. )3'(&3%,*&"3 

!")%:'4'3* :" !*4'",1# 6#*-,%)"! ="#)*":8%3!. ?"3:"4&'! )!*;,'* *#8"3'2"4''! 

)*3"4%)%-'., )!*;,'*(' 9*&%,=,'1#": !1, )4'#% 2.8 )','*3' ":")'"3' '716%-" 

<"#-' =*3'!" "3 !')!1/3'! )'2%2'. [62]. !5%1,'! )"!'! '3:%/!'! )"0%-" *#-!")?%# 1;#* 

5('#'" :"-",' :" !"(1",* (%)*!"&,'! /&%93%-(', &':#% )"7",' (%)*!"&,'! 

/&%93%-('. )!*;,'*(' /",." !')!1/3'! !'5('#% *#?%# "7%)"0%-" )")"+"4%-(' ')"&% 

)"$&%3%-%,!, 8"#:" )"7",' (%)*!"&,'! )/*3% /&%93%-'!", !":"4 !')!1/3'! )"$&%3%-%,' 

.'./)'! ."3"-#":"" 8"3"=',%-1,' *#'&% !/%!'! ="#)*)":8%3,%-('. 8"3&'."#%-": 

/&%93%-(' !5%1,'! )"!'! :%;'4'0' ="#)*":8%3! 3"":#%& !'+&:',."3 :"+"&('#%-1, 

#'!+;"/0*#!. ?"3:"4&'! )!*;,'* *#8"3'2"4''! )*3"4%)%-'. -"&(&." !'+&:','"3*-'! 

3"5%&"#2% )%0' :"+"&('#%-1,'" !5%1,'! )"!'! :%;'4'0."3 :" )",310#'4'"!."3 [61, 

109].  

!5%1,'! )"!'! !'<"#-'! 8"&,%3" #%6#*:1/4'1, ;13/4'"2% )%0-3"+,%-": 

(%!="&,',' !"+'.5'". )"('3 #*:%!"4 !5%1,'! )"!'! :%;'4'0'! 8"&,%3"2% )*3"4%)%-' 

,'0%#"01#"(' !"+)"*: )='#'". 5('#": ,*8'+1#' .%*#'1,' ="#)*:8%3%-' ") 

)')"#.1,%-'. "# "'!"5%-" 6#"/0'+1,' +,'3'+1#' +&,%&'! (%:%8%-2% :" !"+)"*: 

='3""7):%8*-#'&'" [22, 63, 67, 135]. -*,* =,%-'! 3"(#*)%-(', )". (*#'! '.A*#:"3'"! 

!"5%,*-'! ":")'"3'! #%6#*:1/4''! '3!0'010'! ;"#8,%-(' (%!#1,%-1,(', 

8")*'+&%." !5%1,'! )"!'! !'<"#-'! 8"&,%3'! )%/"3'2)%-' #%6#*:1/4'1, ;13/4'"2% - 

>'6%#'3!1,'3%)'" /'3!1,'3#%2'!0%30*-", #*)%,'4 #*8*#4 :""&":%-'! 

6'#&%,=9"#* "3 )%*#":":, 8"45')*&3%-'! ;*32% 8"3&'."#%-1,', '=&%&! 



! '!

>'6%#"3:#*8%3'"!, #"4 ."&'!."&": "'!"5%-" &'!4%#",1# !')!1/3%(', "3*&1,"4'"(', 

)%3!0#1"4'1, :'!;13/4'"!" :" 13"9*;*-"(' [1, 2, 112]. "73'(31,' 6".*,*8'%-'! 

(%).5&%&"(' 8")*'+&%." !"!/%!* !0%#*':%-'! #*,' :""&":%-'! 6".*8%3%2(', +%#@*:, 

%!0#*8%3/"3:#*8%3%-'! :'!-","3!', "3:#*8%3%-! (*#'! ,'6*8%3%21#*-'!" :" 

,'6*,'21#*-'! :';%#%34'"4'" [1, 2, 3, 5].   

!5%1,'! )"!'! :%;'4'0' :" !5%1,'! )"!'! !=#";' :"+,%-" "!%&% "!*4'#%-1,'" 

*&1,"4'1# :'!;13/4'"!."3 :" (%:%8": '3;%#0',*-"!."3. =*3'! !"(1",* +,%-") 

':%",1#' =*3':"3 10-15%-'."4 +' (%!"@,*" 8")*'=&'*! )%3!0#1",1#' :'!;13/4'". 

=*3'! +*#%8'#%-'! 6#*8#")%-' :":%-'. %;%/0! '@,%&" [14, 107].  

8"3!"+1.#%-'. "/01",1#'" !)'-! 6#*-,%)%-', #*),%-'4 +&%-'. :"#7&%&%-! 

(3%&#*21,' "3*#%/!'", 3%&#*21,' -1,%)'" :" 8":"<"#-%-1,' +&%-'! %6'2*:%-') 

1+"&('#:%-". %! 1+"3"!+3%,' /",'! *#8"3'2)'!.&'! !%#'*21, !0#%!1, !'01"4'"! 

="#)*":8%3! :" /)3'! ).%, #'8 #%6#*:1/4'1, 6#*-,%)%-!. +%#@*:, 6'#&%,": :" 

)%*#": 13"9*;*-"!, )%3!0#1"4'1,' :'!;13/4''! 9&%," (%!"@,* &"#'"30! - 

*,'8*/")%3*#%"!, "3*&1,"4'"!, ,1.%'31# 1+)"#'!*-"!, :'!;13/4'1# !'!5,:%3"! 

!"(&',*!3*:"3. :"*#!1,%-'! (%).5&%&"(' 5('#": '/)3%-" 3"9*;'! (%3"#$13%-'!" :" 

#%6#*:1/4'1,' :"3"+"#8%-'! 6#*-,%)%-' [42, 59, 65, 110].   

+&,%&"." 1)%0%!*-" !)'-!" :" #%6#*:1/4'1,' ;13/4''! 1#.'%#.+"&('#'! 

(%!"5%-, 8"3'5',"&! =*3'! !=#"; +,%-"! "3 )"0%-"! "3 !5%1,'! )"!'! 4&,',%-%-! +&%-'. 

:"#7&%&%-."3 )')"#.%-"(' [59, 65, 82, 109], )"8#") "# "#!%-*-! !"+)"#'!' :" 

1#.'%#.(%!"-")'!' )0+'4%-1,%-%-' ')'! (%!"5%-, .1 #"):%3":"" :"+"&('#%-1,' 

#%6#*:1/4'1,' :"#7&%&%-' -"&(&*-'! "!"+':"3 "#!%-1, !5%1,'! )"!'! :%;'4'0."3 

"3 !'<"#-%!."3. "):%3":, "73'(31,' 6".*,*8'%-'! +,'3'+1#' :" >*#)*31,' 

."&'!%-1#%-%-'! :":8%3" 1:"*: !"'30%#%!*" ") )')"#.1,%-'. 8")*+&,%&'!" .1 

)+1#3",*-'! ",8*#'.)%-'! (%)1("&%-'!.&'!. 

 



! (!

9*&%,'&% 2%)*./)1,':"3 8")*):'3"#%, $&%3' (#*)'! )'2"3!  ="#)*":8%3:" 

-"&(&*-'! 6%#'*:':"3 <"#-' =*3'!/!')!1/3'! "3 !5%1,'! )"!'! :%;'4'0'! )/*3% 

"5",8"2#:" /",%-(' !/%!*-#'&' 8"3&'."#%-'! ."&'!%-1#%-%-'! :":8%3" :" 

+*#%,"4'%-'! 8")*&,%3" #%6#*:1/4'1,' :"#7&%&%-'! !"5%%-."3 :" (%!"-")'! 

>*#)*31, )"$&%3%-,%-."3. 
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+&,%&'!  ")*4"3%-'  

 

1. !/%!*-#'&' 8"3&'."#%-'!" :" #%6#*:1/4'1,' ;13/4''! ."&'!%-1#%-%-'! 

:":8%3" !5%1,'! )"!'! :%;'4'0'!" :" !'<"#-'!/!')!1/3'! )/*3% ):%:#*-'.' !/%!'! 

6"4'%30%-(', #*)%,."4 !5%1,'! )"!'! :%;'4'0' "3 !')!1/3% "7%3'(3%-". -"&(&*-'! 

6%#'*:':"3. 

 

2. )%3!0#1",1#' ;13/4''! ."&'!%-1#%-%-'! :":8%3" :" #%6#*:1/4'1,' 

6#*-,%)%-'! !5&":"!5&" 0'6%-'! 6#%&",'#%-'! 8")*+&,%&" "5",8"2#:" /",%-(', 

#*)%,."4 -"&(*-'! 6%#'*:':"3 "7%3'(3%-". !5%1,'! )"!'! 6#*-,%)%-'. 

 

3. #%6#*:1/4'1, ;13/4'"!."3 :"+"&('#%-1,' >*#)*31,' )"$&%3%-,%-'! 

+*#%,"4'%-'! :":8%3" !)'-!."3, -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'!" :" <"#-' =*3'! 

)/*3% "5",8"2#:" /",%-('. 

 

4. +*#%,"4'%-'! :":8%3" !)'-! 4&,',%-'! 6#*8#%!'#%-'! "!"+!" :" 

)%3!0#1",1#' :"#7&%&%-'! :"=9%-'! "!"+! (*#'!. 

 

 

 

 

 

 

 

 



! *+!

 

3"(#*)'!  )%43'%#1,'  !'"5,%  

 

• 6'#&%,": :":8%3', '/3", #*) !/%!*-#'&' 8"3&'."#%-'!" :" 

)%3!0#1",1#' ;13/4''! ."&'!%-1#%-%-', "!%&% !"!/%!* !0%#*':%-'!" :" 

8*3":*0#*6'3%-'! :*3% -"&(&*-'! 6%#'*:':"3 )"!'! :%;'4'0'!" :" <"#-' 

=*3'!/!')!1/3'! )/*3% "5",8"2#:" /",%-(' 1+"&('#:%-" )".' #%6#*:1/4'1,' 

:"#7&%&%-'! !"5%%-!, -"&(&*-'! !)'-!" :" !5%1,'! )"!'! 4&,',%-'! 6#*8#%!'#%-"!. 

 

• :":8'3:", #*) !)'-! 4&,',%-'! 6#*8#%!'#%-'! "!"+' !"#=)13* :":%-'. 

+*#%,"4'"('" )%3!0#1",1#' :"#7&%&%-'! :"=9%-'! "!"+."3.  

 

• 8")*&,'3:", #*) -"&(&*-':"3 <"#-' =*3'!/!')!1/3'! )/*3% 6"4'%30." 

?81;(' 6#%&",'#%-": :'"83*2%-! ="#)*":8%3:" 6*,'4'!01#' !"+&%#45%%-'! :" 

)%0"-*,1#' !'3:#*)%-', 5*,* -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'! )/*3% 

6"4'%30%-(' - ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)" :" 

!"+&%#45%%-'! :'!;13/4'". 

 

• :":8'3:", #*) >'6*8*3":*0#*61,' >'6*8*3":'2)', #*)%,'4 

"!*4'#%-1,'" !0#%!'!, +&%-'.' :"#7&%&%-'!" :" 8":"<"#-%-1,' &"#?'('. 

8")*=&%1, =*3'! !=#"; :"+,%-"!."3, "# 8")*&,'3:" 6"4'%30%-(', #*)%,."4 

!5%1,'! )"!'! :%;'4'0' "7%3'(3%-". -"&(&*-'! "!"+':"3. 

 

• 6'#&%,": :":8%3', '/3", #*) -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'!" :" 

!')!1/3'! )/*3% 6"4'%30%-(', !)' !"#=)13*: 1"#9*;'.": +*#%,'#%-!  



! **!

;*,'+1,*)"!0')1,'#%-%,' >*#)*3'! :" !%/!!0%#'*:(%)-*<&%,' 8,*-1,'3'! 

)"$&%3%-,%-."3 :" :":%-'. !"3:* +*#%,"4'"('" #*8*#4 !"%#.*, "!%&% 

."&'!1;",' 0%!0*!0%#*3'! )"$&%3%-,%-."3.  

 

 



! *"!

3"(#*)'!  6#"/0'+1,'  7'#%-1,%-"  

 

• 6#"/0'+1,' .&",!"2#'!'.  )3'(&3%,*&"3'" ":%+&"01#' !")+1#3",* 

0"/0'+'! (%)1("&%-'!".&'! +,'3'+1#":  )!8"&!  ("+3%, >'#!10'2)', )%3!0#1",1#' 

4'+,'! :"#7&%&%-') !'3:#*)%-! (6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' 

)%0"-*,1#' :"#7&%&%-'., ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! 

"#"+,"!'+1#' ;*#)") (*#'! :';%#%34'1,' :'"83*2'! 8"0"#%-'!"! 8"#:" 

1,0#"!*3*8#";'1,' ()1,0';*,'+1,*2') :" >*#)*31,' +&,%&'!  (%:%8%-'!  

(>'6%#"3:#*8%3%)'") 8".&",'!='3%-'!"   -"&(&*-'! :" )'):'3"#% 6%#'*:(' 

8")*&,%3',' !)'-! )5%:&%,*-"(' )'7%-", #*),'! :"/&%'.%-" "3 )*)"0%-" 

"!*4'#%-1,'"  2%)*. )*9&"3', 8"#+&%1, !'3:#*)%-."3.  

 

• )%0": )3'(&3%,*&"3'" 6#"/0'+1,' .&",!"2#'!'. 17-

",;">':#*/!'6#*8%!0%#*3'! :" :%>':#*%6'"3:#*!0%#*3 !1,;"0'!    

)*)"0%-1,' )"$&%3%-,%-'! '30%#6#%0"4''!"! )".' )*)"0%-'! )%/"3'2)%-'! 

8".&",'!='3%-":  <"#-' =*3'!/)!1/"3 6"4'%30%-('  6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)'! :#*! )%0"-*,1#' :"#7&%&%-'. )%*#":": ":#%3",1#' "3:#*8%3%-'! 
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1.1. +&%-'.' /4%&'! #%81,"4'", +&%-'.' /4%&'! :"#7&%&%-' :" 

)".' +"&('#' #%6#*:1/4'1,' !'!0%)'! ):8*)"#%*-"!."3 

 

1.1.1. +&%-'.' /4%&'! #%81,"4'" 

 

+&%-'! 4%30#' ):%-"#%*-! >'6*.",")1!('. '8' "#%81,'#%-! >*#)*31, :" 

3%#&1, ;"/0*#%-! :" #%"8'#%-! !'!5,(' !"+&%-'! :*3%2%, (%:%8": +' )*/)%:%-! 

+&%-'. /4%&"!" :" "&0*3*)'1# 6"!152% #"." :""+)"9*;',*! +",*#'1,' )*.5*&3%-' 

:" (%'3"#$13*! %3%#8*-","3!' [52, 60, 143]. '8' 6"!15'!)8%-%,'" (')(','!" :" 

:"3"9#%-'! (%8#@3%-"." 8":"4%)"!" :" '30%8#"4'"2%. >'6*.",")1!'! +&%-'.' 4%30#' 

@",'"3 3"0';": :" #.1,": #%"8'#%-! *#8"3'2)'! (':" :" 8"#% )"&3% ;"/0*#%-'! 

2%)*/)%:%-"2% +&%-'.' /4%&'! 4&",%-":*-'.. %,%)%30"#1,' +&%-'.' /4%&" ')"#.%-" 

>'6*.",")1!'! &%30#*)%:'",1#' -'#.&%-'., !":"4 8"3,"8%-1,'" :"3"9#%-'! 

4%30#', &%30#*,"0%#",1#' -'#.&%-'., !":"4 ):%-"#%*-! (')(','! 4%30#' :" !5&" 

:'%34%;",1#' !0#1/01#%-' (!1# 1.). ")"&:#*1,":, &%30#*)%:'",1#' 4%30#%-' 

"#%81,'#%-! .%#)*8%3%2! "31 %3%#8''! 5"#?&"!, #"4 45')'! :"8#*&%-'! "3 5"#?&'! 

1)3'(&3,*&"3%!' ;"/0*#'". "#!%-*-! )0+'4%-1,%-%-', #*) ":")'"3'! )'%# !"+&%-'! 

)'7%-" #%81,'#:%-" ."&'! 0&'3'! /%#/'!" :" /%#//&%(" )':")*%-'! )'%#"4 #*),%-'4 

:"+"&('#%-1,'" :")"?',:*&%-%, :" +*83'01# ;13/4'%-."3 [52].  +&%-'.' /4%&'! 

#%81,"4'"(' "!%&% )*3"=',%*-! ).%,' #'8' !5&" ;"/0*#%-', #*)%,."4 )'%+1.&3%-" 

8,1+*#%4%60*#%-', #*8*#4 +1<-3"=,"&'! 0#"/0(', '!% >'6*.",")1!!" :" 

(1"):%-"#% 0&'3('; .%#)*#%4%60*#%-'! ;13/4'*3'#%-", #*),%-'4 %3%#8*-","3!'! 



! *&!

)#'45&%,%-' "#'"3; ,'6*#%4%60*#1,' %;%/0%-', #*)%,." @'#'.":' )'!'" :%6*%-(' 

45')*&"3' )"#"8'! )*-','2%-"". 

 

!1#. 1. )":'!" :" +&%-'! 4%30#",1#' 3%'#*%3:*+#'31,' +*30#*,' 

 

+&%-'.' /4%&'! $")*9",'-%-"(' 8"3!"+1.#%-1,' )3'(&3%,*-" %3'<%-" 

)*3*")'3%-!: :*;")'3!, 3*#":#%3",'3! :" !%#*0*3'3!. 

:*;")'3' )3'(&3%,*&"3 #*,! .")"(*-! :"3"9#%-'! "7/)"(', )"8#") "# 

)*3"=',%*-! +&%-'.' /4%&'! $")*9",'-%-"('. 

3*#":#%3",'3'!, 16'#"0%!": -%0"-3 ":#%3*#%4%60*#%-'!, 8""/0'1#%-" 

4%30#",1# 3%#&1, !'!0%)"(' '=&%&! #*8*#4 +&%-'.' /4%&'! ()":'!) :".#813&"!, "!%&% 

.%#)*8%3%22% 2%)*/)%:%-'! !"(1",%-'. %3%#8*5"#?&'! 8""/0'1#%-"!.  



! *'!

8"3!"+1.#%-1,' )3'(3&%,*-" %3'<%-" !%#*0*3'3!. )'!' (%)4&%,*-'! )"0%-"! 

>'6*.",")1!(' )'&9"&"#. :"3"9#%-'! (%8#@3%-"):%, 5*,* :%;'4'0' ""/0'1#%-! 

(')(','! 8#@3*-"!. ")"!."3 %#.": !%#*0*3'3'! :%;'4'0' 8"3"6'#*-%-! :%6#%!'"!, 

#"!"4 1)#"&,%! (%).5&%&"(' )*9&%-" >'6%#;"8'" :" +&%-'.' /4%&'! 8""/0'1#%-". 

!%#*0*3'3'! :".#813&"!."3 "#'! :"+"&('#%-1,' +&%-'.' /4%&'! :"#7&%&%-' – 

>'6%#;"8'" !0#%!1,' !'01"4''!, )%3!0#1"4''! ='3" !'3:#*)'!, )=%&%,%-'! )'%# 

)*=%&'! )'0*&%-'! :#*!. !"+&%-' 2#:'! !%#*0*3'3'! (%)4&%,*-"! ."&'! 0&'3(' :" 

"1)?*-%!%-! 813%-"-8"3=9*-"!.  

)*3*")'3%-'! 8"#:" ).%,' #'8' 3%'#*6%60':%-' 8"3"6'#*-%-%3 )":'! 

!0')1,"4'"! "3 :".#813&"!. #+",'!%-#' -'#.&'! 3%'#*3%-', #*)%,'4 1+"&('#:%-" 

,"0%#",1# >'6*.",")1# "#%! 8")*')1("&%-! 3%'#*6%60': Y-! :" "810'-

:")"+"&('#%-%, 6%60':!, #*)%,'4 "!0')1,'#%-! !"+&%-'! )'7%-"! :" ")4'#%-! 

%3%#8''! :"3"5"#?! :" (%!"-")'!": )'%+1.&3%-" *#%/!*8%31# %;%/0*#%-! (!1#. 1). 

#+",'!%-#' -'#.&'! 3%'#*3%-', #*),%-'4 1+"&('#:%-" 6"#"&%30#'+1,1# -'#.&! 

8")*')1("&%-! 6#**6'*)%,"3*+*#0'3!" :" +*+"'3-");%0")'3-)"#%81,'#%-%, 

0#"3!+#'60'3!, #*),%-'4 .#813"&%3 !"+&%-'! )'7%-"! :" 2#:'"3 %3%#8*:"3"5"#?!; 

(%!"-")'!": )'%+1.&3%-" "3*#%/!*8%31# %;%/0*#!. 8"#:" ")'!", )":'! #%81,"4'"(' 

$"#.1,'" >'6*.",")1!(' 8")*)1("&%-1,' !5&" ;"/0*#%-'4: "3*#%/!1,' 6%60':' – 

+*#0'+*0#*6'3-#','2'38 >*#)*3' :" *#%/!*8%31,' >*#)*3%-' – 

)%,"3'3)"+*34%30#'#%-%,' >*#)*3' :" *#%/!'3' [143]. 

6%#';%#'1,' +&%-'.' !'!0%)" 12#13&%,9*;! )*+,%&":'"3 – +&%-"."(*#'! 

6"!15!, +1<-3"=,"&'! 0#"/0':"3 8")*9*;! #" 6%60':%-'! +"!+":!, !":"4 '!'3' 

1#.'%#./)%:%-%3 !"+&%- +*)6*3%30%-."3 :" 6%#';%#'"2% 12#13&%,9*;%3 !"+&%-'! 

"-!*#-4'"!" :" )*3%,%-"! (!1#. 2). &"81!'! ";%#%301,' 3%#&1,' -*<+*%-'! 

8""/0'&%-'., !*,'0"#1,' 0#"/0'! )%(&%*-'. %! 6%60':%-' "!%&% !'83",! "=&:'! 0&'3! 

#*) +1<' !"&!%". ")"! 8"#:" +1<'! 8"<')&", "!%&% &"81!'! )%(&%*-'., '=&%&! :"3"9#%-'! 



! *(!

(%8#@3%-"! :" (%!"-")'!": !"+&%-'! )'7%-'! (%=9&%0"! "3 (%)4'#%-"!. +1<-3"=,"&'! 

6%60':%-!, #*),%-'4 '=&%&%3 :"3"9#%-'! (%8#@3%-"!, )'%+1.&3%-" /*,%4'!0*+'3'3', 

8,1+"8*3'! )!8"&!' 6%60':'-1 :" 6%60':' YY [52]. )%*#%! )5#'&, )":'! 

)"!0')1,'#%-%,' >*#)*3' – 8#%,'3' 8")*)1("&:%-" +1<'! ,*#=*&"3 8"#!(' 

(')(','! :#*!, "7=%&! 0&'3(' !'!5,'! )%(&%*-'. :" "=&:'! (')(','! !'83",! [46, 89].  

   

!1#. 2. )":'!" :" %3%#8''! >*)%*!0"2'! +*30#*,'! ";%#%301,' )%/"3'2)%-'. 

 

 )*4'#+1,'#% ":'6*4'01#' !'83",%-', #*),%-'4 ="#)*'/)3%-" !5%1,'! 

45')*&"3' :%6*! 6#*6*#4'1,":, "!%&% $"#.1,'" %3%#8''! >*)%*!0"2'! 1+1+"&('#'! 

6#'34'6'. #%81,"4'"('. )"8",'.":, ,%60'3' :" '3!1,'3' $"#.1,3' "#'"3 !"+&%-'! 

)'7%-'!" :" %3%#8''! 5"#?&'! 8#@%,&":'"3 +*30#*,(' (!1#. 2). ":'6*4'0%-(' 

="#)*/)3',' ,%60'3' .#813"&! !"+&%-'! )'7%-"! :" "!0')1,'#%-! )%0"-*,'2)! 

%/!6%#')%301, 45*&%,%-(', )*/)%:%-! #" ,%60'3'! #%4%60*#%-2% >'6*.",")1!(' 



! *)!

[46], ")"&% :#*! .#813"&! *#%/!*8%31, 3%'#*6%60': Y-! :" "810'-(%)"+"&('#%-%,' 

6#*0%'3'! 3%'#*3%-! :" ""/0'&%-! "3*#%/!*8%31, 6#**6'*)%,"3*+*#0'3!" :" 

+*+"'3-");%0")'3-)"#%81,'#%-%, 0#"3!+#'60! >'6*.",")1!'! #+",'!%-# -'#.&(', 

'!%&% #*8*#4 :"3"9#%-'! 3%'#*3%-! &%30#*)%:'",1# >'6*.",")1!(' (!1#. 1) [125]. 

.1)4" ,%60'3'! (%9&"3'! (%:%8%-' !')!1/3'"3 6"4'%30%-(' "#4 '!% ="#)"0%-1,' 

"7)*$3:" [36]. ") :"+&'#&%-'! (%:%8": )'7%-1, '/3" +*34%;4'" !')!1/3'"3 6"4'%30%-(' 

,%60'3#%2'!0%30*-'! "#!%-*-'! (%!"5%- [86].   

6"3+#%"!':"3 8")*."&'!1;,%-1,' '3!1,'3' 5%,! 1=9*-! ,%60'3'! 6#*:1/4'"! 

:" ")"&:#*1,":, ,%60'3'! )!8"&!":, 6'#:"6'# )*/)%:%-! >'6*.",")1!2% :" 0&'3'! 

!5&" 1-3%-2%, #"." )*"5:'3*! "3*#%/!*8%31,' %;%/0%-'! 6#*&*4'#%-" [7]. .1)4" 

'3!1,'3'! !'!0%)"01#' (%9&"3" '=&%&! >'6*8,'+%)'"!, #"4 ."&'! )5#'& "!0')1,'#%-! 

!"+&%-'! )'7%-"!. 

!"+&%-'! )'7%-'!" :" %3%#8*-","3!'! )3'(&3%,*&"3' )*:1,"0*#%-' "#'"3 "!%&% 

!"!/%!* >*#)*3%-': %!0#*8%3%-', 6#*8%!0%#*3' :" "3:#*8%3%-'. @1@1)=*&#%-(' 

!"+&%-'! )'7%-" :" #%6#*:1/4'1,' ;13/4'" )<':#* 1#.'%#.+"&('#('" :" )". 

#%81,"4'"(' %#.' :" '8'&% !0#1/01#%-' )*3"=',%*-!. !"!/%!* >*#)*3%-' 

1#.'%#./)%:%-%3 +1<-3"=,"&'! 6%60':%-."3 :" 3%'#*0#"3!)'0%#%-."3 #"." 

12#13&%,9*3 )":'!" :" %3%#8*:"3"5"#?'! 4%30#",1#' +*30#*,' :" "!%&% 

6%#';%#'1,": )*"5:'3*3 6'#:"6'#' 8"&,%3" ":'6*4'0%-2% [17].   

&'#.5%-(' *&"#%/0*)'" 2#:'! !"+&%-'! )'7%-"! :" (%!"-")'!": =*3"!"4; %! 

%;%/0%-' (%'@,%-" :"#%81,'#:%! %!0#":'*,'! ;'2'*,*8'1#' :*3'! "7:8%3'.. 

)0+'4%-1,%-%-'! )'5%:&'., %!0#":'*,'! %;%/0' !"+&%-'! )'7%-"2% 8"(1",%:%-1,'" 

>'6*.",")1!(' "#!%-1,' %!0#*8%3%-'! #%4%60*#%-'. (#+",'!%-#' -'#.&' :" 

6"#"&%30#'+1,1#' -'#.&') :" 0&'3'! !*,'0"#1,' 0#"/0'.. .1)4" ?%# :"1:8%3%,'" 

%!0#*8%3%-'! #*)%,' #%4%60*#'" $"#.1,' B .1 C [26, 114]. %!0#":'*,'! %! 

%;%/0%-' !5&":"!5&" )%/"3'2)! )*'4"&!. '8' 8"3"6'#*-%-! :"3"9#%-'! %;%/0! !"+&%-'! 



! "+!

)'7%-'! !"6"!15*: =&#',' 3"=,"&':"3 /*,%4'!0*+'3'3'! 8")*."&'!1;,%-'. [51]; 

"!%&% 271:"&! +1<'! >*#)*3'! – 8#%,'3'! )":'! )"!0')1,'#%-%, 13"#! [33]. 8"#:" 

")'!", %!0#":'*,' "!0')1,'#%-! "3*#%/!*8%31, 6#**6'*)%,"3*+*#0'3!, +*+"'3-

");%0")'3-)"#%81,'#%-%, 0#"3!4#'60! :" .#813"&! *#%/!*8%31, 3%'#*6%60': Y-! 

:" "810'(%)"+"&('#%-%, 6%60':! #+",'!%-# -'#.&(' [96, 118]. 

%!0#*8%3'!8"3 8"3!5&"&%-'., 6#*8%!0%#*3'! "#";'2'*,*8'1#' 

(;"#)"+*,*8'1#') :*2%-'. (%9&"3" &'#.5%-(', #*)%,."4 *&"#%/0*)'" $"10"#:" 

)3'(&3%,*&"3 8"&,%3"! "# "5:%3! +&%-'. /4%&"2%. .1)4" %!0#*8%3."3 %#.":, 

6#*8%!0%#*3' "!0')1,'#%-! )":"! :" 5%,! 1=9*-! =*3'! )"0%-"! [130]. +&,%&%-'. 

8")*&,'3:" "!%&%, #*) ):%:# ."8&%-(' 0%!0*!0%#*3'! (%9&"3" 3%*3"0",1# 

6%#'*:(', '=&%&! !"+&%-'! )'7%-'! 8"@,'%#%-"!" :" "3*#%/!*8%31,' 3%'#*3%-'! 

6#**6'*)%,"3*+*#0'3'!" :" +*+"'3 - ");%0")'3 - )"#%81,'#%-%,' 0#"3!+#'60'! 

)*/)%:%-'! (%271:&"! #+",'!%-# -'#.&(' [94].  

/",%-(' +&%-'.' /4%&" 4&",%-":*-! )%3!0#1",1#' 4'+,'! ;"2%-'! )'5%:&'. 

(!1#. 3). !"+&%-'! )'7%-" 9&%,"2% :"-",'" 6#%*&1,"0*#1, ;"2"(', #*4" 

%!0#":'*,'! :*3% )"7",'" [25]. !"+&%-'! )'7%-'! 6'+' +' %).5&%&" 6#%)%3!0#1",1# 

6%#'*:!, #*4" 6#*8%!0%#*3'! :*3% )*)"0%-1,'" [23]. 

4'+,1#' &"#'"4'%-' @'#'.":": &,'3:%-" ') /",%-(', &'!"4 "7%3'(3%-". 

6#%)%3!0#1",1#' !'3:#*)'. !"+&%-'! )'7%-'! 8"@,'%#%-" (%'@,%-" 8")*&,'3:%! 

6#%)%3!0#1",1# 6%#'*:(', #*:%!"4 !%#*0*3'3'! :*3% +,%-1,*-! ."&'! 0&'3(' 

[64]. +&%-'.' /4%&'! &"#'"4'"!."3"" :"+"&('#%-1,' %3%#8''! 5"#?&'! 4&",%-":*-"4. 

)"8",'.":, 6*!0*&1,"0*#1, ;"2"(' %3%#8''! 8"2#:',' 5"#?&" "!*4'#:%-" 

6#*8%!0%#*3'! )"7", :*3%!."3 [136]. "#!%-*-! )*!"2#%-", #*) !5&":"!5&" !"+&%-'! 

)'7%-'! !1#&','4 (%'@,%-" &"#'#%-:%! 4'+,'! ;"2%-'! )'5%:&'. [106].  

)%3*6"12'! :#*! (%)4'#%-1,'" %3%#8*:"3"5"#?' :" 45')'! */!':"4'", #")"4 

"!%&% (%'@,%-" 8"3"6'#*-*! =*3'! )"0%-" [108]. %!0#":'*,' "!0')1,'#%-! 



! "*!

,'6*6#*0%'3 ,'6"2"! -"#@"9'! ":'6*4'0%-(' :" ,'6*,'2! )14,'! ":'6*4'0%-(', 

(%:%8": +' 5%,! 1=9*-! 8,10%*-;%)*#",1#' 45')'! :"8#*&%-"!. %!0#*8%3%-'! 

3"+,%-*-" +' "!*4'#%-1,'" )14,'! "#%(' 45')'! :"8#*&%-"!."3 [58, 105]. 

 

!1#. 3. !"+&%-'! )'7%-'! 4&",%-":*-" )%3!0#1",1#' ;"2%-'! )'5%:&'.. 

 

43*-','", #*) *#!1,*-'!"! !"+&%-'! )*5)"#%-" '2#:%-" 10-15%-'. [58]. ") 

:#*! )":'! )"0%-'! 6#*4%!(' 6#*8%!0%#*3' 13:" '9*! $"#.1,', &%30#*)%:'",1#' 

:" #+",'!%-#' -'#.&'! 3%'#*3%-2% )*/)%:%-'! 82'. [24]. ")"! 8"#:", ":'6*21#' 

!'83",%-'! :*3% :" !"+&%-'! )'7%-"2% 6"!15' (%4&,','" :":%-'.' %3%#8*-","3!'! 



! ""!

(%:%8":. )"8",'.":, 3"9#*&"3%-'! 6%60':' /*,%4'!0*+'3'3' )*)"0%-1,'", )"('3 

#*4" (')(','! >*#)*3 – 8#%,'3'! -"2",1#' :*3% :"-",'". "!%&% )*4'#+1,'#% 

,%60'3'! :*3% )*)"0%-1,'" *#!1,*-'!"!, #"4 (%'@,%-" ,%60'3#%2'!0%30*-'. '9*! 

8"36'#*-%-1,' [119]. 

,"/0"4''! :#*! %3%#8''! )*5)"#%-" +':%& 1;#* )"7",'" &':#% *#!1,*-'!"!, 

&'3"':"3 ,"/0"4'" )*'.5*&! :")"0%-'. 500 ++",-! :7%(' [69]. ")'! 

:"!"+)"9*;',%-,": !"+&%-'! )*5)"#%-" )"01,*-! 20-25%-'. :" 5:%-" 45')'! 

)*-','2"4'" 8"2#:',' ,'6*,'2'!" :" 6#*,"/0'3'!, '3!1,'3'!" :" 2#:'! 

>*#)*3'! !"6"!15*: ,'6*6#*0%'3,'6"2"! (%)4'#%-1,' "/0'&*-'! 5"#?2% [130] 

")"&:#*1,": /",' 3"+,%-": "/0'1#'" ;'2'+1#": [69]. 

;"/0', #*) +&%-'.' /4%&'! :"#7&%&" -%&#": 1;#* 5('#'" /",%-(', &':#% 

)")"+"4%-(', )'1.'.%-! !"!/%!* >*#)*3%-'! :*3%." 4&",%-":*-'! #*,2% )". 

%0'*,*8'"('. 1;#* )%0'4, 3%&#*21,' "3*#%/!'" :" -1,')'"4 :"+"&('#%-1,'" 

%3:*+#'31, :"#7&%&%-."3, #*),%-'4 "!%&% '=&%&%3 )%3!0#1",1#' 4'+,'!" :" 

)%0"-*,1# :"#7&%&%-!.  

 

")#'8":, !"!/%!* >*#)*3%-' +*)6,%/!1#": "#'! $"#.1,' /",%-(' )":'!" :" 

+&%-'.' /4%&'! #%81,"4'"('. %/!6%#')%301, 45*&%,%-!" :" ":")'"3%-('4 %!0#*8%3%-' 

")4'#%-! !"+&%-'! )'7%-"!; )"('3 #*4" 0%!0*!0%#*3', '!%&% #*8*#4 6#*8%!0%#*3' 

%!0#*8%3%-."3 +*)-'3"4'"(' "@,'%#%-%3 !"+&%-'! )'7%-"!. !"!/%!* >*#)*3%-' 

)*/)%:%-%3 )":"2% :" %3%#8''! 5"#?&"2% )%3!0#1",1#' 4'+,'!, *#!1,*-'!, 

,"/0"4''!" :" )%3*6"12'! :#*!. 1;#* )%0'4, !"!/%!* >*#)*3%-'! :*3'! 4&",%-":*-" 

(%'@,%-" 8"&,%3"! "5:%3:%! :"#7&%1, +&%-'. /4%&"2%. )"8",'.":, "3:#*8%3%-'! 

)"0%-" /",%-(' :"+"&('#%-1,'" ')61,!%-'! +*30#*,'! (%!1!0%-"!."3 :" -1,')'1# 

/4%&"!."3. ")"! 8"#:" "30'"3:#*8%31,' *#",1#' +*30#"4%;0'&%-' ")4'#%-%3 )":"! 

:" 271:"&%3 -1,%)'1# /4%&"! [87,88]. %! '=&%&! &"#"1:!, #*) -1,')'" 2*8'%#. 



! "#!

(%).5&%&"(' (%'@,%-" '9*! 1;#* >*#)*31,', &':#% 6'#&%,":": ;!'/'1#' 

%0'*,*8''!. 

!')!1/3'!, 8"3!"+1.#%-'. &'!4%#",1#'! 8"3&'."#%-", "!%&% (%'@,%-" !"!/%!* 

>*#)*3%-'. '9*! 8"36'#*-%-1,'. 8,1+*+*#0'+*':%-!"  :" "3:#*8%3%-'! )"7", 

:*3%! (*#'! 1#.'%#.+"&('#' )3'(&3%,*&"3 #*,! .")"(*-! "-:*)'3",1#' 

!')!1/3'!" :" '3!1,'3#%2'!0%30*-'! 6".*;'2'*,*8'"(' /",%-('. ")'! !"6'#'!6'#*: 

+"4%-(' "-:*)'31#' !')!1/3% :"+"&('#%-1,'" 0%!0*!0%#*3'! :"-", :*3%!."3.  

2*8'%#.' +&,%&'. 8")*&,'3:", #*) $"3"4&,%-'.' >*#)*31,' .%#"6'" 

")4'#%-! =*3"!" :" !5%1,'! 45')*&"3 )"!"! [50, 66, 113]. 8"#:" ")'!", %!0#*8%3%-'." :" 

6#*8%!0'3'. )+1#3",*-" 5%,! 1(,'! )%3*6"12"!."3 "!*4'#%-1, =*3'! )"0%-"! :" 

"-:*)'31#' 45')'! :"8#*&%-"! [32, 113, 122]. 

")8&"#":, !"!/%!* >*#)*3%-' :" )!8"&!' )*/)%:%-'! "8%30%-' (%'@,%-" 

)3'(&3%,*&"3' ;"/0*#' '9*! /",%-'!.&'! ?"3)#.%,*-'! *#' 9&%,"2% !%#'*21,' 

6#*-,%)'! – +&%-'.' /4%&'! :"#7&%&'!" :" "3:#*':1,' !')!1/3'! )+1#3",*-'! 

"5",' !0#"0%8'%-'! (%)1("&%-"('. 

 

 

1.1.2. +&%-'.' /4%&'! :"#7&%&%-'  

 

+&%-'.' /4%&'! :"#7&%&%-' 5('#": 5"38#@,'&": )'):'3"#% :""&":%-"", 

#*)%,!"4 ."3 !:%&! "3 !";1@&,": 1:%&! ;!'/'+1#' )*(,',*-%-' :" ")"&:#*1,": 

:"+"&('#%-1,'" %3:*+#'31, :"#7&%&%-."3. +&%-'.' :"#7&%&%-'! %0'*,*8'"(' 

"7!"3'(3"&'" ;!'/*,*8'1#', -'*,*8'1#', 8%3%0'+1#', !*4'",1#' :" +1,01#1,' 

;"/0*#%-' [119].  



! "$!

+&%-'.' /4%&'! :"#7&%&%-! )'%+1.&3%-" 3%#&1,' "3*#%/!'", 3%#&1,' -1,')'" :" 

+*)61,!1#' (1+*30#*,*) 8":"<"#-%-1,' +&%-" (binge-eating). 

 

 

3%#&1,' "3*#%/!'" 

3%#&1,' "3*#%/!''! :'"83*!0'+1# +#'0%#'1)%-! )'%+1.&3%-": 

• !')"7,'!" :" "!"+'! (%!"-")'! (3*#)",1#) =*3"2% 1"#'! ./)" (!5%1,'! 

=*3" "7=%&! ':%",1# =*3"2% <85%). 

• =*3'! )"0%-'! "3 !')!1/3'! ('(', =*3'! :%;'4'0'! )'15%:"&":. 

• !5%1,'! :")"5'3?%-1,' ;*#)" 

• )%3"#5%! (%):8*) ")%3*#%" ()%*#":' ")%3*#%") 

3%#&1,' "3*#%/!''! *#' 0'6' "#!%-*-!: !"+&%-'! )'7%-'! (%271:&'. (Restricting) 

:" 8"1+*30#*,%-%,' +&%-'! %6'2*:%-'." :" (%):8*) !"+&%-'!8"3 5%,*&31#": 

8"."&'!1;,%-'. (Binge/purging). 6'#&%, (%).5&%&"(' =*3'! +,%-'! !0#"0%8'"(' 

)."&"# #*,! "!#1,%-! !"+&%-'! )'7%-'! (%271:&", )%*#% (%).5&%&"(' "7'3'(3%-" :':' 

#"*:%3*-'. !"+&%-'! 8"1+*30#*,%-%,' )'7%-'! %6'2*:%-' :" (%):8*) 

.&'.'3:14'#%-1,' 7%-'3%-" "3 ,"/!"0'&%-'!" (!";"7"#".* !"(1",%-%-') :" 

:'1#%0'+%-'! (("#:):%3' !"(1",%-%-') -*#*0": )*5)"#%-". *#'&% (%).5&%&"(' 

:")"0%-'. (%'@,%-" "7'3'(3%-*:%! +*)61,!'1#' &"#?'(' =*3'! :"+,%-'! )'23'. [63]. 

3%#&1, "3*#%/!'"!."3 :"+"&('#%-1,' )%0"-*,1#' :"#7&%&%-' )*'4"&! 

>'6*.",")1!'! )'%# )":'!, =91#&','!, 0%)6%#"01#'!, @','!, "&0*3*)'1#' -","3!'!" 

:" %3:*+#'31,' !%+#%4''! #%81,"0*#1, :'!;13/4'"!. %3:*+#'31, :"#7&%&%-! 

)'%+1.&3%-" !'!5,'! FSH, LH, E2, IGF-1 :" ,%60'3'! +*34%30#"4''! :"+,%-", 

+*#0'2*,'! :*3'! )"0%-"; PRL, TSH :" T4 :*3% 3*#)",1#'", )"8#") T3 :"-",'". 

=*3'! )"0%-"!."3 %#.": )%0"-*,1#' :"#7&%&%-' #%81,'#:%-" [63, 64]. 

3%#&1,' "3*#%/!''! +,'3'+1# !')60*)%-! ="#)*":8%3! =*3'! :"+,%-" 



! "%!

"&":)9*;*-'!, !0#%!'! "3 :"3"+"#8'! 8"34:'! (%):%8. ")%3*#%" ."3 !:%&! =*3'! 

+,%-"!, #*)%,'4 '=9%-" :'%0'!, !"+&%-'! !6%4';'1#' (%271:&%-'! "3 45')'! )'7%-'! 

(%271:&'!"!. /",%-! "7%3'(3%-". :"7,',*-", 81,'!#%&", !"+&%-'! )'7%-'! (%):%8 

!=#";' :"3"9#%-" :" (%-%#',*-" [119]. 

;'2'+",1#' +&,%&%-'. &,'3:%-" >'6*0%32'", -#":'+"#:'", !5%1,'! :"-",' 

0%)6%#"01#", +"3'! !')(#",% :" ,"318* [63, 119, 120]. 

/",%-' ."&": 1$'&'"3 !5%1,'! :")"5'3?%-"!. 5('#": '9%3%-%3 &"#?'(!, #*8*#4 

=*3'! +*30#*,'! !0#"0%8'"!. 

 

 

3%#&1,' -1,')'" 

3%#&1,' -1,%)''! :'"83*!0'+1#' +#'0%#'1)%-'": 

• :':' #"*:%3*-'. !"+&%-'! )'7%-'! 8"1+*30#*,%-%,' %6'2*:%-' 

• +*)6%3!"0*#1,' /4%&" - .&'.'3:14'#%-1,' 81,'!#%&" "3 !";"7"#".* :" 

("#:):%3' !"(1",%-%-'! -*#*0": )*5)"#%-", (')(',' "3 8":"<"#-%-1,' &"#?'('. 

• 8"1+*30#*,%-%,' +&%-'!" :" (%):8*) 5%,*&31#": 8"."&'!1;,%-'! 

%6'2*:%-' !1, )4'#% +&'#"(' *#?%#, !").&'"3' "3 )%0' '30%#&",'.. 

• !5%1,'! ;*#)'." :" =*3'. 1+)"9*;',%-". 

3%#&1,' -1,%)''! *#' /&%0'6' 8")*'9*;": 5%,*&31#": 8"."&'!1;,%-'. :" 

)'! 8"#%(%. 6'#&%, (%).5&%&"(' +*)6%3!"0*#1, /4%&"(' =")9&"3'" .&'.'3:14'#%-1,' 

7%-'3%-", ,"/!"0'&%-'!" :" :'1#%0'+%-'! 8")*9%3%-" :" )%*#% (%).5&%&"(' :*)'3'#%-! 

&"#?'('. 

-1,%)'"! "5"!'".%-! ')61,!1#' :" :")*+':%-1,' /4%&". !"+&%-'! )'7%-'!" :" 

)'!8"3 5%,*&31#": 8"."&'!1;,%-'! 8"1+*30#*,%-%,' 5"!'".'. 5('#": 6"4'%30%-' 

%0"3%-'"3 !'8"#%0!, ",+*>*,! :" !5&" )%:'+")%30%-!; "7%3'(3%-". "#"#%81,"#1,' 

)%3!0#1"4'1,' 4'+,', )"8#") "#" ")%3*#%", 6"#*0':1,' ?'#+&,'! >'6%#0#*;'" :" 



! "&!

+-','! )'3"3/#'! %#*2'" (5('#' 7%-'3%-'! 8")*) [63, 64]. 

3%#&1, "3*#%/!'"! :" -1,%)'"! +*)6,%/!1#' )+1#3",*-" %!"<'#*%-". 2*8":' 

)':8*)" 81,'!5)*-! ?"3!"7 +&%-"!, !")%:'4'3* )*3'0*#'38! :" +*83'01# /4%&'. 

.%#"6'"! )1,0':'!4'6,'31#' )':8*)'. %/')'!, :'%0*,*8'! :" ;!'/*,*8'! 

2%:")5%:&%,*-'! /&%(. 

-1,%)''! )+1#3",*-"(' )3'(&3%,*&"3' ;"/0*#'" "30':%6#%!"30%-', "3*#%/!''! 

:#*! +' – =*3'! #%81,'#%-" ()"0%-"). !0"0'!0'+1#":, 3%&#*21,' "3*#%/!''! )/*3% 

6"4'%30%-'! 3"5%&"#! +"#8' 8")*!"&",' "7%3'(3%-", #"4 81,'!5)*-! =*3'! )"0%-"!" :" 

)%3!0#1",1#' 4'+,'! "7:8%3"! [123]. 

 

 

1.1.3. +&%-'.' /4%&'! :"#7&%&%-' :" :%#)"0*6".'%-' 

 

:%#)"0*,*8'1#' !')60*)%-' .'./)'! !1, ."3 !:%&! )@')% 3%#&1, "3*#%/!'"!" 

:" -1,%)'"!. :%#)"0*6".'%-' ="#)*":8%3! (')(',*-'!, 7%-'3%-'!, ,"/!"0'&%-'!" :" 

:'1#%0'+%-'! -*#*0": )*5)"#%-'! !")%:'4'3* (%:%8!. !5&" )@')% :%#)"0*,*8'1# 

6#*-,%)%-."3 %#.":, "7!"3'(3"&'": ,"318*! )!8"&!' 8".)'"3%-" !5%1,2%, "+3%, 

>'6%#6'8)%30"4'", !%-*#%1,' :%#)"0'0', "+#*4'"3*2', 6%0%/'%-' [120], #*),%-'4 

5('#": "7)*$3:%-" 6"4'%30%-(', &'34 +,'3'+"! )')"#."&! #%6#*:1/4'1,' 

:"#7&%&%-'! 8")*. 

 

 

 

 

 



! "'!

1.1.4. +&%-'.' /4%&'! :"#7&%&%-'! +"&('#' #%6#*:1/4'1,' !'!0%)'! 

):8*)"#%*-"!."3 

 

3%#&1,'  "3*#%/!'"  5"!'".:%-" !5%1,'! )"!'! :%;'4'0'. (!)' < 17.5), 

8"!1/%-'! 6".*,*8'1#' ('('., !5%1,'! ;*#)'! :"#7&%&'." :" ")%3*#%'.; 

"7!"3'(3"&'" 8%3%0'+1#' +*)6*3%30', )"8#") )'!' :%0",1#' %0'*,*8'" 143*-'" [11]. 

%! !'3:#*)' '=9%-" ":#%1,' )*2"#:*-'! 5"3"(', 2#:'!" :" !5%1,'! +*)6*2'4''! 

#":'+",1#' 4&,',%-%-'!" :" !"!/%!* >*#)*3%-'! :*3'! )"0%-'! 6"#",%,1#":. 

(%!"@,*" ."3:"#.1,' ")%3*#%" )%*#":": &'."#:%-*:%! (')(','! (%:%8": 

>'6*.",")1!'! )'%#, >'6*.",")*->'6*;'2-8*3":1#' 7%#@'! :"#7&%&'! 8")*. 

%3%#8''! :%;'4'0' "-#+*,%-! 8*3":*0#*6'3 #','2'38 >*#)*3'! (GnRH) !%+#%4'"! 

:" ")4'#%-! ;*,'+1,)"!0')1,'#%-%,' (FSH) :" ,1.%'31#' >*#)*3'! (LH) 

!%+#%4'"!, (%:%8": +' '+,%-! %!0#*8%3%-'! :*3% [30]. 3%#&1,' "3*#%/!''! :#*! 

:")"5"!'".%-%,' 8":"<"#-%-1,' ;'2'+1#' :"0&'#.&", &"#?'('! !"5'., #"4 "!%&% 

'=&%&! #%6#*:1/4'1, :"#7&%&%-!. 

8*3":1#' >*#)*3%-'! 6*0%34'1#' #*,' 3%#&1,' "3*#%/!''! 6".*8%3%2(' ?%# 

!#1,9*;',": "# "#'! (%!="&,','. 1+"3"!+3%,' +&,%&%-'. :":8'3:" +"&('#' 

%!0#*8%3%-'! ",;" #%4%60*#%-'! )"+*:'#%-%, 8%3!" :" #%!#0'/4'1, 3%#&1, 

"3*#%/!'"! (*#'!, #"4 )'1.'.%-! %!0#*8%3%-'! #*,2% [129]. 8"#:" ")'!", "3*#%/!'" 

:"+"&('#%-1,'" )":'! )"#%81,'#%-%,' >*#)*3%-'!" :" 3%'#*6%60':%-'! – 

+*#0'+*0#*6'3 #','2'38 >*#)*3'!, 3%'#*6%60': Y-!, !%#*0*3'3'! )%0"-*,'0%-'!" 

:" ,%60'3'! :*3'! 4&",%-":*-"!."3 4%#%-#*!6'3",1# !'.5%('. 8")*?"3)#.%,%-'! 

(%):%8 %! :"#7&%&%-' ","8:%-", #"4 )'1.'.%-! ')"2%, #*) %! (%'@,%-" '9*! 

(')(',*-'! (%:%8' :" "#" :""&":%-'! 6'#&%,":' )'2%2' [63].  



! "(!

3%#&1,'  -1,')'"  5"!'".:%-" :':' #"*:%3*-'. !"+&%-'! )'7%-'! 5('#' 

%6'2*:%-'., #*)%,."4 ."3 !:%&! 7%-'3%-'! )4:%,*-", ,"/!"0'&%-'! -*#*0": 

)*5)"#%-", 8":"<"#-%-1,' &"#?'(' :" *#8"3'2)'! 8"=)%3:'!"+%3 )')"#.1,' !5&" 

/4%&%-' [11]. ") (%).5&%&"('4 %0'*,*8'" !";1@&,'"3": "# "#'! 8")*+&,%1,', )"8#") 

"(+"#"" 8%3%0'+1#' ='3"!="#8"3=9*-'!, -'*,*8'1#' :"#7&%&%-'! (!%#*0*3'3'! 

!'!0%)'! :'!#%81,"4''!) :" !*4'*-;!'/*,*8'1#' ;"/0*#%-'! #*,' [63].   

)'15%:"&": ')'!", #*) !5%1,'! =*3" (%'@,%-" '9*! 3*#)",1#', -1,')'1# 

/",%-(' )"'34 '#7&%&" )%3!0#1",1#' 4'+,'. "3*#%/!''! )!8"&!":, -1,')''! :#*!"4 

"7'3'(3%-" )*4'#+1,'#% %!0#":'*,'!" :" 8*3":*0#*6'3%-'! :"-",' :*3%, #"4 

)'1.'.%-! >'6*.",")*->'6*;'2-8*3":1#' 7%#@'! :".#813&"2% >'6*.",")1!'! )'%# 

[34]. 8"#:" ")'!", -1,')'" (%'@,%-" :"+"&('#%-1,' '9*! !"+&%#45'! 6*,'4'!0*2'! 

!'3:#*)."3 [84, 88], #*),'! 6#%&",%30*-" 5-10%-'" :" ="#)*":8%3! ;%#0',1#' 

"!"+'! /",%-'! 9&%,"2% 5('# %3:*+#'31, :"#7&%&"!. ") :#*! "7'3'(3%-" 

)%3!0#1",1#' 4'+,'! :"#7&%&", >'6%#"3:#*8%3'" :" !"+&%#45%%-'! 6*,'4'!0*2' 

(:":8%3',' 1,0#"-8%#'.) [37]; "!%&% "7'3'(3%-" '3!1,'3#%2'!0%30*-" :" 

"-:*)'3",1#' !')!1/3%. "#!%-*-! )0+'4%-1,%-%-', #*) 6*,'4'!0*2'! 8"3&'."#%-"(' 

)3'(&3%,*&"3 #*,! .")"(*-! 8%3%0'+1#' ;"/0*#', .1)4" 8"#%)* ;"/0*#%-'4 "!%&% 

)3'(&3%,*&"3'". 

>'6%#"3:#*8%3''! :" !"+&%#45%%-'! 6*,'4'!0*2'! )/*3% /",%-(' "7'3'(3%-" 

)":'! :"#7&%&", 3"5('#=9,%-'!" :" 45')'! 8"2#:',' )*.5*&3',%-", #"4 "!%&% 

&,'3:%-" -1,')''! :#*!"4 [73]. -1,')''. :""&":%-1, /",%-(' )*)"0%-1,'" 

!"+&%#45'! 6*,4'!0*2'!, "+3%!" :" >'#!10'2)'! !'5('#%, !'!5,(' "3:#*8%3%-'! :*3'! 

)"0%-'! 6"#",%,1#": [88]. :":8%3','" +"&('#' -1,')'"!" :" %!0#*8%3%-'! -%0" 

#%4%60*#'! 8%3'! 6*,')*#;'2)! (*#'!, #"4 (%'@,%-" )3'(&3%,*&"3' ;"/0*#' '9*! 

-1,')'1# 6"4'%30%-(' )%3!0#1",1#' :" +&%-'.' /4%&'! :"#7&%&%-'! )+1#3",*-'! 

!/%)'! (%)1("&%-"(' [93]. 



! ")!

0%!0*!0%#*3' "!0')1,'#%-! )":"!. 2*8":":, /",%-(' )*4'#+1,'#% 

"3:#*8%3%-'! )"7",' :*3% :"+"&('#%-1,'" ')61,!%-'! +*30#*,'! (%)4'#%-"!."3, 

8"7'2'"3%-":*-"!."3 :" :%6#%!'"!."3, #"4 "!%&% :")"5"!'".%-%,'" -1,')''!".&'! 

[39]. (%!"-")'!":, "#!%-*-! )*!"2#%-", #*) "3:#*8%3%-'! )*)"0%-1,' :*3% (%'@,%-" 

"6#*&*4'#%-:%! -1,')''! 8"3&'."#%-"!, )":'! 8"2#:'!" :" ')61,!%-'! +*30#*,'! 

:".#813&'! )%(&%*-'.. "!% #*), .%*#'1,": -1,')'" (%'@,%-" '9*! 1;#* 

>*#)*31,', &':#% ;!'/'1#' %0'*,*8''!; ")'! !";1@&%,! '@,%&" '! ;"/0', #*) 

"30'"3:#*8%31,' .%#"6'" ")4'#%-! -1,')'1# /4%&"! [87, 123]. %! (%'@,%-" "7)*$3:%! 

"5",' :" ;"!%1,' )':8*)" -1,')''. :""&":%-1,' /",%-'! )+1#3",*-"(', 

8"3!"+1.#%-'. )".(', &'!."3"4 8")*+&%.','" >'6%#"3:#*8%31,' !')60*)%-'. 

 

 

1.2. !5%1,'! )"!'! '3:%/!' 

 

"#!%-*-! )0+'4%-1,%-%-', #*) !5%1,'! )"!'! !'<"#-%) "3 :%;'4'0)" (%!"@,*" 

8")*'=&'*! ;%#0',*-"!."3 "!*4'#%-1,' 6#*-,%)%-'. !5%1,'! )"!'! 4&,',%-" 15%-

'. "3 )%0'. 1+&% !%#'*21, #'!+! ="#)*":8%3!.  

6#"/0'+1, !"/)'"3*-"(' !5%1,'! )"!'! (%;"!%-'! 9&%,"2% 8"&#4%,%-1,' 

)%.*:'" !5%1,'! )"!'! '3:%/!'! (!)') 8"3!"27&#": 

 

!5%1,'! )"!'! '3:%/!' (Quetelet index) "#'! !5%1,'! =*3'! (+',*8#")%-(') 

;"#:*-"  !')"7,'! +&":#"0."3 ()%0#%-('): !)' = +',*8#")'/)%0#'2.   

 

 



! #+!

45#','.1: =*3'! :%;'4'0'!, <"#-' =*3'!" :" !')!1/3'! !"%#."(*#'!* 

+,"!';'+"4'" !)'-! )'5%:&'. (?"3:"4&'! )!*;,'* *#8"3'2"4'"). 

!

• !)'(kg/m2) 

 
)."&"#'  27&#1,'  

)*3"4%)%-'  

:")"0%-'.'  27&#1,'  

)*3"4%)%-'  

)"!'!  :%;'4'0'  <18.50 <18.50 

     )@')% !5%1,'! )"!'! 

:%;'4'0' 
<16.00 <16.00 

     !"(1",* !5%1,'! )"!'! 

:%;'4'0' 
16.00 - 16.99 16.00 - 16.99 

     )!1-1/' !5%1,'! )"!'! 

:%;'4'0' 
17.00 - 18.49 17.00 - 18.49 

18.50 - 22.99 
3*#)",1#'  =*3"  18.50 - 24.99 

23.00 - 24.99 

<"#-'  =*3"  D25.00 D25.00 

25.00 - 27.49 
     <"#-45')'"3*-" 25.00 - 29.99 

27.50 - 29.99 

     !')!1/3%  D30.00 D30.00 

30.00 - 32.49 
          I 5"#'!5'! !')!1/3%  30.00 - 34.99 

32.50 - 34.99 

35.00 - 37.49 
          II 5"#'!5'! !')!1/3%  35.00 - 39.99 

37.50 - 39.99 

          III 5"#'!5'! !')!1/3%  D40.00 D40.00 

WHO 2004 



! #*!

 

!)' )"$&%3%-,%-' "# "#'! "!"+2% :")*+':%-1,' :" "# 8"3!5&"&:%-" !/%!'! 

)'5%:&'.. .1)4" !)' (%'@,%-" 8"3!5&"&:%-*:%! !5&":"!5&" #"!"('/6*61,"4'"(', 

!5%1,'! 8"3!5&"&%-1,' 6#*6*#4'%-'! 8")*.  

 

?"3:"4&'! )!*;,'* *#8"3'2"4''! )'%# $"0"#%-1,' %/!6%#0." +*3!1,0"4'%-'! 

(%:%8": [140] ?"3)*-! )'%# :":8%3',' !)'-! )*3"4%)%-' "7'"#%-1, '/3" !"%#."(*#'!* 

+,"!';'+"4'": (45#','. 1). 

 

 

1.3. )%3!0#1",1#' ;13/4'", !5%1,'! )"!" :" +&%-'.' /4%&" 

 

1.3.1. )%3!0#1",1#' ;13/4''! #%81,"4'" 

 

)%3!0#1",1#' 4'+,' "#'! *# )%3!0#1"4'"! (*#'! (1",%:', #*)%,'4 )*'4"&! 

6%#'*:! ='3" )%3!0#1",1#' !'!5,:%3'! 6'#&%,' :7':"3 (%):%8' )%3!0#1"4''! 

6'#&%, :7%):%. )%3!0#1",1#' 4'+,' '9*;" !") ;"2":: ;*,'+1,1#' ;"2" 

(;*,'+1,'! 8"3&'."#%-" :" )*)=';%-"), *&1,"4'" :" ,1.%'31#' ;"2" (9&'.%,' 

!5%1,'! ="#)*/)3" :" 8"3&'."#%-"). )%3!0#1",1#' 4'+,'! 5"38#@,'&*-" (%":8%3! 21-

35 :7%!. /",%-'! 60%-! "7%3'(3%-" 25-28 :7'"3' 4'+,' [83].  

)%3!0#1",1#' 4'+,'! #%81,"4'"(' "7!"3'(3"&'" >'6*.",")1!->'6*;'2-

!"+&%#45'! 7%#@'! 1+1+"&('#'! 6#'34'6'. 1#.'%#./)%:%-", .1)4" #%81,"4'" 

@'#'.":": 5*#4'%,:%-" ."&": !"+&%#45'! )'%#, #*)%,'4 "82"&3'! !'83",%-! 

>'6*;'2!" :" >'6*.",")1!(' [29].  



! #"!

>'6*.",")1!(' 8")*)1("&%-1,' 8*3":*0#*6'3-#','2'38->*#)*3' 

"!0')1,'#%-! 8*3":*0#*6'3%-'! (;*,'+1,)"!0')1,'#%-%,' - FSH :" 

)",1.%'3'2%-%,' – LH >*#)*3%-'!) !%+#%4'"! >'6*;'2(', #"4 8"3"6'#*-%-! 

;*,'+1,'! 2#:"! :" 8"3&'."#%-"!. 8*3":*,'-%#'3'! 61,!1#' !%+#%4'" 

12#13&%,9*;! 8*3":*0#*6'3%-'!" :" %!0#*8%3%-'! ="#)*/)3"! :" )".' :*3%%-'! 

'!%. 4&",%-":*-"!, #"4 8"3"6'#*-%-! *&1,"4'"!. %!0#*8%3%-', ."&'!)5#'& 

1"#9*;'.' 1+1+"&('#'! 6#'34'6'. .#813"&%3 FSH-'! (%):8*) !%+#%4'"!, #"4 '=&%&! LH-

'! "/0'&"4'"!. LH "!0')1,'#%-! 9&'.%,' !5%1,'! ="#)*/)3"!; ") 6#*4%!(' 

)*3"=',%*-! 6#*,"/0'3'4. (%:%8": ')"0%-! 6#*8%!0%#*3'! +*34%30#"4'", #"4 ."&'! 

)5#'& .#813"&! LH !%+#%4'"!. 

")#'8":, )%3!0#1",1#' ;13/4''! #%81,"4'" 5:%-" >'6*.",")1!->'6*;'2-

*&"#'1,' 7%#@'! )%(&%*-'.. ;"/0', #*) )%3!0#1",1#' 4'+,'!" :" +&%-'.' /4%&'! 

#%81,"4'"(' %#.' :" '8'&% !0#1/01#%-' )*3"=',%*-! 45":9*;! ") *#' ;13/4''! 

)<':#* 1#.'%#.+"&('#!. 

 
 

1.3.2. )%3!0#1",1#' :'!;13/4'%-' :" !5%1,'! )"!" 

 

#%6#*:1/4'1,' "!"+'! /",." :""5,*%-'. 9-30%-! "7%3'(3%-" )%3!0#1",1#' 

:'!;13/4'", #"4 !")%:'4'3* (%;"!%-"! )*'.5*&!. 

)%3!0#1",1# :"#7&%&%-! )'%+1.&3%-" ")%3*#%" – )%32%!'! "#"#!%-*-" "3 

)%3!0#1",1#' 4'+,'! "#"#!%-*-" 3 4'+,'! 8"3)"&,*-"('; )%3*#"8'" – :':' 

#"*:%3*-'. )%3!0#1",1#' !'!5,:%3", #*)%,'4 #%81,"#1,' '30%#&",%-'. 

&'."#:%-" :" !'!5,'! :"3"+"#8' "7%)"0%-" 80 ),-! :"/"3 8"5"38#@,'&%-1,' 

)%3!0#1",1#' !'!5,:%3". )%0#*#"8'" – )%3!0#1"4'%-! (*#'! !'!5,:%3'! 



! ##!

"#"#%81,"#1,' %6'2*:%-'; )%3*)%0#*#"8'" – !'!5,:%3'! 8"2#:',' 5"38#@,'&*-", 

"#"#%81,"#1,' '30%#&",%-'.; *,'8*)%3*#%" – 4'+,'! 5"38#@,'&*-" "7%)"0%-" 

35 :7%!; 6*,')%3*#%" – 4'+,'! 5"38#@,'&*-" 3"+,%-'" &':#% 21 :7%; 

6*!0)%3*6"121#' !'!5,:%3" – !'!5,:%3" -*,* )%3!0#1"4'':"3 12 .&%2% )%0' 

6%#'*:'! (%):%8. 

6".*,*8'1#' !'!5,:%3" !"(&',*!3*:"3 (%'@,%-" 8"35',1, '/3"! #*8*#4 

"3*&1,"0*#1,' !'!5,:%3" "3 *&1,"4''! :'!;13/4''! !'!5,:%3". "3*&1,"0*#1,' 

4'+,%-'! 9&%,"2% 5('#' )'2%2%-'" – !"+&%#4%%-'! 6*,'4'!0*2'! !'3:#*)', 

>'6*.",")1#' ")%3*#%", >'6%#6#*,"/0'3%)'". 8"!".&",'!='3%-%,'" 8","/0*#%'!, 

=*3'! )"0%-'!, ("&' "+"30*2'!, >'6* "3 >'6%#.'#%*2'!, &'#','2"4''!" :" "+3%! 

."35,%-" [74].  

 

 

"3*&1,"4'"  

*&1,"4''! :"#7&%&'! )%/"3'2)' ,*8'+1#": "'5!3%-" >'6*.",")1#' 

:'!;13/4''.. ;*,'+1,':"3 )'7%-1, !'83",%-2% >'6*;'2'! 3*#)",1#' 

6"!15'!".&'! !"<'#*" 8*3":*0#*6'3-#','2'38 >*#)*3'! 271#-,*&"3' :*3% ()'!' 

61,!1#' 8")*."&'!1;,%-"). 8*8*3%-(' 61-%#0"0'! :":8*)" 8"36'#*-%-1,'" 

8*3":*0#*6'3 #','2'38 >*#)*3'! 3%'#*3%-2% )*/)%:%-'! :".#813&'. :" )'!' 

61,!1#' !%+#%4''! 8"2#:'., #"4 "!0')1,'#%-! >'6*;'2(' 8*3":*0#*6'3%-'! 

8")*."&'!1;,%-"! :" (%:%8": !"+&%#45%(' ;*,'+1,%-'! 2#:"! :" %!0#*8%3%-'! 

6#*:1/4'"!. )%3"#5%! (%):%8 )*2"#:%-(' )%3!0#1",1#' 4'+,'! 5"38#@,'&*-" :" 

)"5"!'".%-,%-' #*8*#4 =%!' &"#'#%-! >'6*.",")1#->'6*;'2-!"+&%#45'! 7%#@'! 

)*)=';%-"):% :" %!0#":'*,!, 8*3":*0#*6'3%-'! !%+#%4'"!" :" *&1,"4'"! (*#'! 

:":%-'.' 1+1+"&('#'! $")*9",'-%-"):% [29, 119]. 



! #$!

4%30#",1#' :").#813&%,' )%/"3'2)%-'! #%"/0'&"4''! ;"/0*#%-! – %)*4'1#, 

310#'4'1, (=*3'! +,%-", +&%-'.' :"#7&%&%-') "3 ;'2'+1# !0#%!! (8":"<"#-%-1,' 

&"#?'(') (%1@,'". 8*3":*0#*6'3 #','2'38 >*#)*3'! 3%'#*3%-2% )*/)%:%-'! 

:".#813&", #"4 8"3"6'#*-%-! 8*3":*0#*6'3%-'! !%+#%4''! :'!;13/4'"! :" 5%,! 

1(,'! ;*,'+1,'! 6#*8#%!1,": 8"3&'."#%-"!, (%:%8": +' '=&%&! "3*&1,"4'"!. 

8*3":*0#*6'3 #','2'38 >*#)*3'! 3%'#*3%-2% )*/)%:%-'! )%/"3'2)'! (%:"#%-'. 

3"+,%-": :"#7&%&" 12#13&%,9*;! >'6*;'2-!"+&%#45'! ;13/4''! (%:"#%-'.' 

>*)%*!0"2'! (%3"#$13%-"! :" %1%!0#*8%31, "3*&1,"0*#1, ):8*)"#%*-"! [29, 54, 

119]. 

/#*3'+1,' "3*&1,"4''! )'2%2%-'" .'#*':1,' :" 6#*,"/0'3'! !%+#%4''! 

:"#7&%&%-', !"+&%#45%%-'! 6*,'+'!0*2', !')!1/3%, !0#%!' "3 8":"<"#-%-1,' &"#?'(' 

:" 8&'"3' #%6#*:1/4'1,' "!"+' [14, 20, 119]. 

 

 

")%3*#%"  
")%3*#%" !"+)"*: 5('#' ):8*)"#%*-"", #"4 )*2#:', /",." :""5,*%-'. 5%-

(' 8&5&:%-". #%81,"#1,' )%3!0#1",1#' 4'+,'! 3"+,%-*-'! +,'3'+1#' )3'(&3%,*-" 

-%&#": )%0'", &':#% $&%3.&'! !"'30%#%!* #%6#*:1/4'1,' 6#*-,%)%-'. ")%3*#%'! 

%6'2*:%-)" (.13:"4 )5*,*: 90 :7'"3)" ")%3*#%")) (%!"@,*" 1"#9*;'.' 8"&,%3" 

'/*3'*! @&",-!"5!#*&"3 :" 81,-!'!5,@"#7&." !'!0%)"2% [90].  

>'6%#8*3":*0#*61,' ):8*)"#%*-'! :#*!, ":#%1,' )%3*6"12" ()%32%!'! 

(%=9&%0" 45 =,'! "!"+"):%) &,'3:%-" :""5,*%-'. /",." 5%-(', )". (*#'! 1%-! 

(%!"@,*" )%3*6"12" 40 =,'! "!"+"):% "7%3'(3*! [78]. >'6%#8*3":*0#*61,' 

):8*)"#%*-%-' 5('#": :"+"&('#%-1,'" !5&":"!5&" 8%3%0'+1# :"#7&%&%-."3, )". 

(*#'! 0%#3%#'! !'3:#*)."3 [19]. ;13/4'1#' >'6*.",")1#' >'6*8*3":*0#*61,' 

")%3*#%'! )%/"3'2)'" >'6*.",")1!(' 8*3":*0#*6'3-#','2'38 >*#)*3'! !%+#%4''! 



! #%!

:".#8134", #"4 8*3":*0#*6'3%-'! :*3'! (%)4'#%-"! '=&%&!, (%:%8": ;*,'+1,' "# 

&'."#:%-", "7'3'(3%-" "3*&1,"4'" :" (#"0(' %!0#":'*,'! :*3% '+,%-!. FSH "3 LH 

:*3% :"-",'" "3 3*#)",1#' ()'15%:"&": %!0#*8%3%-'! :"-",' :*3'!"). 

")%3*#%'! )'2%2%-! )'%+1.&3%-" %)*4'1#' !0#%!', =*3'! )+&%.#' +,%-", 

/#*3'+1,' )",310#'4'" "3 :':' :"0&'#.&'. ;'2'+1#' &"#?'('. !5%1,'! )"!'! 

:%;'4'0' :" !'<"#-% 2#:'! ")%3*#%'! #'!+!. 

43*-','", #*) !5%1,'! )"!'! :%;'4'0'! )/*3% /",%-(' "7'3'(3%-" 

>'6*.",")1#' :'!;13/4'" :" 8*3":*0#*6'3-#','2'38 >*#)*3'! (%9&"3" )!8"&!' 

")%3*#%'! )/*3% /",%-(' "7":8%3! )%3!0#1",1# ;13/4'"!. !')!1/3'! (%).5&%&"(' 

:"/&%'.%-1,'" %!0#*8%3'! 13"#' :"1+"&('#:%! !%/!->*#)*3 (%)"+"&('#%-%, 

8,*-1,'3!, (%!"-")'!": (%271:1,'" %!0#":'*,'! )'=*:%-" !")'23% /!*&',%-"):% 

[44, 47, 48, 49, 107].  

>'6*.",")1#' ")%3*#%" @'#'.":": 8&5&:%-" )"!'! :%;'4'0'! )/*3% /",%-(' 

(=*3" ':%",1#2% 10%-'. "3 )%0'. 3"+,%-'), #*),%-'4 "73'(3"&%3 =*3'! :"+,%-"! "3 

:': ;'2'+1# :"0&'#.&"!. 5('#": "7%3'(3%-". +&%-'.' :"#7&%&%-'4 [119].  

!5%1,'! )"!'! :%;'4'0'! "3 =*3'! )+&%.#' :"+,%-'! (%).5&%&"(' >'6*;'2'! 

6"!15' >*#)*31, .%#"6'"2% "#"":%/&"01#'". "#!%-*-! )0+'4%-1,%-%-', #*) =*3'! 

:"+,%-'! (%:%8": )%*#":' ")%3*#%'! )/*3% /",%-(' ,1.%'3-#','2'38 >*#)*3'! 

(%9&"3") "#"3"'#' 6"!15' "# 8")*'=&'". FSH :" LH 6"!15' "7!:8" =*3'! )"0%-'! (%):8*) 

(#*4" =*3") )'"7='" ':%",1# =*3"):% 15%-'. 3"+,%-! )"'34) [79].  

!')!1/3% 15('#%!": )%*#":' ")%3*#%'. &,'3:%-". 1+"3"!+3%, 6%#'*:(' 

!')!1/3'! ,,%6':%)''!” 8")*, :':' 91#":7%-" %/4%&" #%6#*:1/4'1, 7%#@2% )'! 

8"&,%3"!. #*8*#4 1+&% "7'3'(3", !')!1/3% :"+"&('#%-1,'" '3;%#0',*-"!."3 :" 

)%3!0#1",1#' ;13/4''! !5&":"!5&" 0'6'! :"#7&%&%-'!" :" ")%3*#%'! )"7", #'!+."3 

[115]. !')!1/3'! ;*32% 8"3&'."#%-1,' ")%3*#%" )"'34:")"'34 6*,'4'!01#' 

!"+&%#45%%-'! !'3:#*)! "# )'%=%#%-". PCOS /",." :""5,*%-'. 6-8%-(' "7'3'(3%-" 



! #&!

[27], !')!1/3% +' ")%#'+'! (%%#.%-1,' (0"0%-'! ):%:#*-'.' !/%!'! )*!"5,%*-'! 35%-

2% )%0! "7%3'(3%-" [43].  

!')!1/3%!."3 "!*4'#%-1,' (%:"#%-'.' >'6*8*3":*0#*61,' >'6*8*3":'2)' 

8"&,%3"! "5:%3! !/%!*-#'&' )*)=';%-'! 6#*4%!2%. )!1/"3' -"&(&%-' 1;#* 3%," 

&'."#:%-'"3 61-%#0"0'! 8"3)"&,*-"(', )'15%:"&": ')'!", #*) "5"!'".%-. 61-%#0"0'! 

(%:"#%-'. ":#%1,' :":8*)"/:"=9%-" [22]. ") 6#*4%!'! 6".*;'2'*,*8'1# )%/"3'2)(' 

$"#.1,'" 1")#"&' ":'6*21#' %,%)%30' ()". (*#'!: ,%60'3', ":'6*3%/0'3', 

8,1+"8*3'!-)!8"&!' 6%60':'-1 :" 8#%,'3'), #*),%-'4 )*/)%:%-%3 4%30#",1#": .1 

6%#';%#'1,": :" (%!"-")'!": 8"&,%3"! "5:%3%3 >'6*.",")1!'!" .1 >'6*;'2'! 

!%+#%4'"2%. 

 

,%60'3'! 1+)"#'!*-'! #*,', #*8*#4 ;13/4'1#' >'6*.",")1#' ")%3*#%'! 

)."&"#' )%/"3'2)', :":"!01#:" Welt et al +&,%&'., #*),'! )'5%:&'."4, ,%60'3'! 

(%9&"3") ;13/4'1#' >'6*.",")1#' ")%3*#%'! )/*3% /",%-(' 8")*'=&'" 3*#)",1#' 

*&1,"0*#1,' 4'+,'! "7:8%3" :" 2*8'%#. )".8"3(' :";'/!'#:" ;*,'+1,'! 

2#:"4 [138].   

 

 

1.4. !5%1,'! )"!" :" #%6#*:1/4'1,' 6#*-,%)%-' 

 

1.4.1. !5%1,'! )"!'! :%;'4'0' :" #%6#*:1/4'1,' 6#*-,%)%-' 

 

!5%1,'! )"!'! :%;'4'0' "#'! ):8*)"#%*-", #*:%!"4 !5%1,'! )"!'! '3:%/!' 18.5-

2% 3"+,%-'". !5%1,'! )"!'! :%;'4'0."3/!5%1,'! )"!'! :%;'4'0'!."3 "!*4'#%-1,' 

#'!+%-'!" :" :""&":%-%-':"3 "7!"3'(3"&'" #%6#*:1/4'1,' 6#*-,%)%-'. 



! #'!

"#!%-*-! #"):%3')% ;"/0*#' #"4 8"&,%3"! "5:%3! /",%-'! ;%#0',*-"2% 

!5%1,'! )"!'! :%;'4'0'! (%).5&%&"('. %#.%#.' )'2%2' "#'! "#"#%81,"#1,' 

)%3!0#1",1#' 4'+,%-'. )"!'! :%;'4'0'! (%).5&%&"(' /",%-! "7%3'(3%-". :"#7&%1,', 

"#"#%81,"#1,' )%3!0#1",1#' 4'+,' [107]. !5%1,'! )"!'! )@')% :%;'4'0'! 

(%).5&%&"(' (%!"@,*" )%3!0#1",1#' 4'+,' !#1,'": (%=9:%! [49].  %! #" ./)" 13:" 

5%,! (%1(,'! $"!"5&"!. )%*#% ;"/0*#', #"4 )"!'! :%;'4'0'! )/*3% /",%-'! 

'3;%#0',*-"! 8"3"6'#*-%-!, "#'! "#"#%81,"#1,' *&1,"4'" [44]. 3*#)",1#' 

*&1,"4''! "# "#!%-*-" (%!"@,*" )%3!0#1",1#' 4'+,'! (%=9&%0'!" :" 1(&',*-'! 

)'2%2' 8"5:%!. +&%-'.' :"#7&%&%-'! :#*!, *&1,"4'" (%!"@,*" 5"38#@,'&": (%=9:%! 

:" *#!1,*-'! :":8*)"! 5%,' (%1(",*! [54]. !5%1,'! )"!'! :"+,%-" 15%-2% )%0'. 

!#1,'": ?"3)#.%, )*)%3!0#1'#% /",%-('4/8*8*3%-('4 +' '=&%&! ")%3*#%"! [6, 14].   

!5%1,'! )"!'! :%;'4'0' "!*4'#%-1,'" >'6*.",")1# ")%3*#%"!."3, #"4 

"#"!"."3":* +&%-'! (+&%-'.' :"#7&%&%-', )","-!*#-4''! !'3:#*)') "3 ;'2'+1#', 

;!'/*,*8'1#' "3 %)*4'1#' !0#%!'. "#'! 8")*=&%1,' [90, 119]. 

"#"#%81,"#1,)" )%3!0#1",1#)" 4'+,)" (%!"@,*" !"(&',*!3*! 5"2*&"3%-"2% 

)*"5:'3*! 8"&,%3" :" *#!1,*-'! (%3"#$13%-'!".&'! "#"":%/&"01#' 8"5":*!. 

*#!1,*-'! :":8*)'! (%).5&%&"(' +' .&'.3%-'.' "-*#0'! #'!+' '2#:%-", &'3"':"3 

%3:*)%0#'1)' "# "#'! )2": ')6,"30"4''!.&'! [57, 72, 133]. 2*8 (%).5&%&"(' 

#%6#*:1/4'1,' 0%/3*,*8'%-' (%!"@,*" :"%5)"#*! )"!'! :%;'4'0'! )/*3% /",%-! 

:"*#!1,%-"('. (%!"@,*" )%:'+")%301#' $"#%&'. )*5:%! *&1,"4''!" :" )%3!0#1"4''! 

'3:1/4'". ") (%).5&%&"(' /",' (%'@,%-" :"*#!1,:%!. )"8#") #%6#*:1/4'1,)" 

0%/3*,*8'%-)" (%'@,%-" &%# 8":"<#"3 .5%,' %3:*)%0#'1)'! 6#*-,%)", "!% #*) 

!6*30"31#' "-*#0'! )"7",' #'!+' +&,"& 6#*-,%)": #$%-" [72, 103, 110, 128].   

=*3'! ":%/&"01#)" )"0%-") (%!"@,*" %! !"+'.5%-' )"#0'&": 8":"<#"!. )"!'! 

:%;'4'0'! ;*32% "#!%-1,' '3;%#0',*-'! )+1#3",*-'! )."&"#' %,%)%30'" =*3'! 



! #(!

."3"-"#', ?"3!"7' +&%-'! 6#*8#")'. )"0%-". )"!'! :"#%81,'#%-'! ;*32% "7:8%-" 

*&1,"4'" :" )%3!0#1",1#' ;13/4'" . 

8"#:" ;%#0',*-"!" :" *#!1,*-"!."3 "#!%-1,' #'!+%-'!", "#!%-*-! 3"9*;'! 

?"3)#.%,*-"!."3 :"+"&('#%-1,' #'!+%-', #*8*#'4"" 3"9*;'! :"-",' =*3" :" 

&":"):%,' )(*-'"#*-".  

 

 

:"-",' !)', $"!"5&" :" *#!1,*-" 

/",%-(' !5%1,'! 45')*&"3' /!*&',' !"<'#*" 3*#)",1#' )%3!0#1",1#' 

;13/4''! 12#13&%,!"9*;": [48]. !5%1,'! )"!'! :%;'4'0' 1"#9*;'.": )*/)%:%-! 

/",." ;%#0',*-"!" :" *#!1,*-"2% (%):%8' )'2%2%-'! 8")*: 

• $"!"5&'!".&'! "14',%-%,' >*#)*3%-'! :*3% :"-",'" 

• )%3!0#1"4'" (%!"@,*" "#"#%81,"#1,' '9*!, #"4 $"!"5&'! (-13%-#'&' .1 

5%,*&31#' 82'.) ("3!%-! ")4'#%-!  

• $"!"5&'! (%).5&%&"(', )"7",'" .&'.3%-'.' "-*#0'! #'!+' 

• )(*-'"#*-'! (%).5&%&"(', )"7",'" :%:'! *#8"3'2)'! 8")*;'0&'!" :" 

)(*-'"#*-'!(%):8*)' :%6#%!''! #'!+' 

• )*)"0%-1,'" '3;%#0',*-'! )+1#3",*-"!."3 :"+"&('#%-1,' 

8"#.1,%-%-'! #'!+' 

• :"*#!1,%-'! (%).5&%&"(' +', 3"":#%&' )(*-'"#*-'!, 3%*3"0",1#' 

!'+&':','!" :" 3"9*;'! :"-",' =*3'! 

 

 

 

 

 

 



! #)!

1.4.2. <"#-' =*3", !')!1/3% :" #%6#*:1/4'1,' :"#7&%&%-' 

 

!')!1/3% :" <"#-' =*3" ="#)*":8%3! 3'&.'%#%-"." 4&,'! /#*3'+1, :""&":%-"! 

8"36'#*-%-1,! *#8"3'2)(' 8":"<"#-%-1,', "#"3*#)"0'1,' 45')'! :"8#*&%-'., #"4 

8"36'#*-%-1,'" 45*&#%-'!" :" +&%-'! "#"!=*#' =%!'., =*3'! )')"#. 8%3%0'+1#' 

)':#%+',%-'." :" %3:*+#'31,' :"#7&%&%-'..  

!')!1/3% "#'! 45')*&"3 (":'6*21#) 1?#%:%-(' 0#'8,'4%#':%-'! <"#-' 

:"8#*&%-". !')!1/3% 8"3!5&"&:%-" <"#-' =*3'!"8"3. !')!1/3% "#'! !5%1,'! 45')*&"3' 

!";"#&%,'! !'<"#-%. <"#-' =*3" "#'! =*3'! !'<"#-% #"')% !0"3:"#0."3 "3 ':%",1# 

=*3"!."3 (%:"#%-'.. ':%",1#' =*3" 3%-'!)'%#' )*2#:',' ":")'"3'!.&'! (%%!"-")%-" 

)". ':%",1# =*3"! 20-':"3 30 =,"):% "!"+(' [119].  

?"3:"4&'! )!*;,'* *#8"3'2"4''! 2013 =,'! )*3"4%)%-'. (Factsheet N311, Updated 

March 2013), 1980 =,':"3 )*9*,%-1,' !')!1/3'! 6#%&",%30*-" 8"*#)"8:". 

<"#-' =*3" :" !')!1/3% ":#% )''$3%*:" 8"3&'."#%-1,' /&%93%-'! 6#*-,%)":, 

"5," +' 6#%&",%30*-" )"01,*-! :"-",' :" !"(1",* (%)*!"&,'! )/*3% /&%93%-(', 

8"3!"+1.#%-'. /","/'! )*!"5,%*-"(' (8"3".,%-'! :"-",' :*3'! )/*3% !*4'1)('). 30 

)','*32% )%0' <"#-=*3'"3' -"&(&' 45*&#*-! 8"3&'."#%-": /&%93%-(' :" 10 )','*32% 

)%0' - 8"3&'."#%-1,(' [61 62].  

/",%-' "&"::%-'"3 1;#* 5('#":, &':#% )")"+"4%-'. ?"3:"4&'! )!*;,'* 

*#8"3'2"4''! %/!6%#0." "2#'., <"#-45')'"3*-") 1+&% )'"7='" %6':%)''! )"!(0"-%-!. 

9&%,"2% !")=15"#* +' '! "#'!, #*) 6#*-,%)" 8"31=9&%0,'& "5",8"2#:"&:%-" :" 

&#4%,:%-" -"&(&%-!" :" )*2"#:%-2%4. 

 

:':' )3'(&3%,*-" %3'<%-" "!%&% !5%1,2% 45')*&"3' /!*&','! 8":"3"=',%-"!, 

#*),'! )'5%:&'."4 8&5&:%-" 13'&%#!",1#' (."3"-"#'), 8'3*':1#' (/",1#' /&%:") :" 



! $+!

&'!4%#",1#' ("3:#*':1,', )")"+"41#', 2%:") 0'6'! !')!1/3%%-'. &'!4%#",1#' :" 

6%#';%#'1,' 8"45')*&3%-'! :'"83*!0'#%-'!.&'! 8")*'9%3%-" =%,'! 

8"#(%)*=%#',*-'! 8"3!"27&#" !"30')%0#%-(' (45#',' 2) [122].  

 

 

45#',' 2. =%,'! 8"#(%)*=%#',*-" )%0"-*,1#' :"#7&%&%-'! #'!+'! (%;"!%-'!.&'! 

!/%!' )*!"27&#% 2*3" )*/)%:' 2*3" 

)")"+"4%-' 94-102 !) > 102 !) 

/",%-'  80-88 > 88 !) 

 

 

!')!1/3'! 0'6'! 8"3!"27&#'!".&'! "!%&% 8")*'9%3%-" =%,'!" :" -"#@"9'! 

8"#(%)*=%#',*-'! ."3";"#:*-'! 8"3!"27&#". /",%-'!".&'! %! '3:%/!' 0.8-2% )%0' :" 

)")"+"4%-'!".&'! 1.0-2% )%0' )'8&'.'.%-! &'!4%#",1# !')!1/3%2%.  

!

<"#-' =*3" :" 8"45')*&3%-" "#'! )."&"#' #'!+-;"/0*#' '!%.' /#*3'+1,' 

:""&":%-%-'!", #*8*#'4 "#'!: +"#:'*&"!+1,1#' :""&":%-%-', 0'6' 2 ("/#'"3' :'"-%0' 

('3!1,'3#%2'!0%30*-"), @&",-+13.*&"3' :""&":%-%-' - *!0%*"#.#'0', 3"7&,'! 

-1(0'! :""&":%-%-', !')!'&31#' :""&":%-%-' - %3:*)%0#'1)'!, @1@1!, 3"=,"&'!, 

.'#+),'!, 6#*!0"0'!, 3"7&,'! -1(0'! +'-*, +"3'! 6#*-,%)%-', 13"9*;*-". #"4 1;#* 

)%0'" !)', )'. )%0'" 2%)*. "73'(31,' 6".*,*8'%-'! 8"3&'."#%-'! #'!+' [35, 68, 82]. 

8"45')*&3%-", 8"3!"+1.#%-'. &'!4%#",1#', #%6#*:1/4'1,' "!"+'! /",%-(' 

%#.%#.' 1)."&#%!' )'2%2'" "3*&1,"0*#1,' 13"9*;*-'!" :" *#!1,*-'! 

)*(,',*-%-'!" [82].  



! $*!

!"+&%#45%%-'! 6*,'+'!0*2'! $")*9",'-%-'! )'2%2." (*#'! 

'3!1,'3#%2'!0%30*-"/>'6%#'3!1,'3%)''. 8"36'#*-%-1, 8"45')*&3%-"! 6'#&%,' 

":8',' 1+"&'", !5&":"!5&" "&0*#." )*3"4%)%-'. 60% :" )%0' [37, 38, 71, 77].  

!')!1/3'! 6".*8%3%2(' 8"3!"+1.#%-1, ;"/0*#%-": '.&,%-": 8%3%0'+1#' 

8"3=9*-", 45*&#%-'! =%!' :" +&%-'.' /4%&'! ."&'!%-1#%-%-', )%0"-*,1#' 4&,'! 

4%30#",1#' :" 6%#';%#'1,' ;"/0*#%-'. 

'.&,%-", #*) 1)#"&,%! (%).5&%&"(' !')!1/3% 8%3%0'+1#": :%0%#)'3'#%-1,'". 

43*-','", #*) ":'6*4'0%-(' 8")*)1("&:%-" NTFa-;"/0*#'. ") 6#*4%!2% 

6"!15'!)8%-%,' 8%3'! 6*,')*#;'2)' "!*4'#%-1,'" *#8"3'2)(' 45')*&"3' )"!'! 

#"*:%3*-"!."3, ,%60'3'! (45')*&"3' /!*&','! >*#)*3') +*34%30#"4'"!."3 :" 

/!*&',%-'! )8#@3*-%,*-'! :"/&%'.%-"!."3 '3!1,'3'! )')"#.. 3%-'!)'%# 

"#"!"!1#&%, "#"5%,!"9#%, ;"/0*#! (%1@,'" 8%3%0'+1#": 8"36'#*-%-1,' ") 

:%;%/0'! #%",'2"4'". %6':%)'*,*8'1#)" +&,%&%-)" 4",!"5": :"":"!01#%! 

8"45')*&3%-'! *?"51#' 5"!'".' :" 8%3%0'+1#' 8"3=9*-". )")'! !')!1/3'! (%).5&%&"(' 

(&',' - 50%-(', 5*,* :%:'! !')!1/3'! (%).5&%&"(' - 60%-(' :""&":%-1,'" 

8"45')*&3%-'.. .1)4" "7)*$3:", #*) "9&"3',' (&',%-' .'./)'! '8'&% '30%3!'&*-'. 

8"3'4:'"3 8"45')*&3%-"!, #*8*#4 !"+1."#' (&',%-', #"4 45*&#%-'! =%!'!" :" +&%-'.' 

/4%&'! )3'(&3%,*-"2% )'1.'.%-! [62, 119].  

"7!"3'(3"&'" '3!1,'3'! #*,' 8"45')*&3%-"('. '3!1,'3'!":)' )8#@3*-'"#% 

#%4%60*#%-' ;"#.*: "#'! ="#)*:8%3',' ."&'! 0&'3('. 45*&%,%-2% %/!6%#')%30(' 

3"$&%3%-'", #*) '3!1,'3'! (%9&"3" ."&'! 0&'3(' ")4'#%-! !"+&%-'! )*5)"#%-"! ") 

45*&%,%-('. 8%31#' '3A'3%#''! )%.*:%-'. 8")*9&"3',' '9* ."8&%-'! 5"2', #*)%,." 

3%'#*3%-! -,*+'#%-1,' >/*3:". '3!1,'3'! #%4%60*#%-'; (%:%8": )'7%-1,' '9* 

45*&%,%-'! 8"45')*&3%-" :" 13"9*;*-". 45')*&"3' /!*&',' 8"3!"+1.#%-1,' 

)8#@3*-%,*-'. 8")*'#$%&" '3!1,'3'! )')"#.. '3!1,'3' "/&%'.%-! ,'6"2"! "/0'&*-"!, 

#'! 8")*4 )4'#:%-" ."&'!1;",' 45')*&"3' )A"&%-'! 8")*."&'!1;,%-". '3!1,'3' 



! $"!

"@,'%#%-! ,'6*8%3%2'! 6#*4%!!. 45')*&"3' )"!'! 8"2#:", -13%-#'&'" "@,'%#%-! 

'3!1,'3'! %;%/0%-! 45')*&"3 /!*&',2%, #'! (%)8%8"4 '#7&%&" 8,1+*2'! 6%#';%#'1,' 

10','2"4'". 6#*4%!! )*>9&%-" +*)6%3!"0*#1,": <"#-' '3!1,'3'! !'3.%2' :" 

&'."#:%-" >'6%#'3!1,'3%)'" - >'. '#/>' !')!1/3'! ."3):%&' )*&,%3"". 8"3!"+1.#%-'. 

%! %5%-" &'!4%#",1# !')!1/3%!. '3!1,'3#%2'!0%30*-" :" &'!4%#",1#' !')!1/3% '!%.' 

)@')% :""&":%-'! 6".*8%3%21#' !";1@&%,'", #*8*#'4"" )%0"-*,1#' !'3:#*)' [3, 44, 

54, 112, 119].  

<"#-=*3'"3 6"4'%30%-(' ,%60'3'! :*3% !"+)"*: )"7",'", )"8#") )".(' 

9",'-:%-" ,%60'3#%2'!0%30*-" (.'./)'! ')"&% 82'., #*8*#4 '3!1,'3#%2'!0%30*-" 

0'6' 2 ("/#'"3' :'"-%0'! :#*!) [36, 46, 66, 86].  

<"#-' =*3'!" :" 8"45')*&3%-'! @'#'.": )'2%2": )'$3%1,'" %3%#8''! :'!-","3!' 

)'7%-1, +",*#'%-!" :" :"5"#?1, +",*#'%-! (*#'!, #"4 8")*=&%1,'" !"+&%- 

#"4'*3(' ("/#'!" :" 45')'! <"#-' (%)4&%,*-'., &'0")'3%-'!, )'3%#",%-'!" :" 

)'+#*%,%)%30%-'! 3"+,%-*-'.; :" ;'2'+1#' "/0'&*-'! (%)4'#%-'.. -*,* !"1+13'! 

8"3)"&,*-"(' )3'(&3%,*&3": ')"0" 45*&#%-'! )?:*)"#% =%!'! !'5('#%) :" +&%-'.)" 

/4%&")"4 )3'(&3%,*&"3' 4&,',%-" 8"3'4":". ')"0" 45')'!" :" #";'3'#%-1,' 

3"5('#=9,%-'! <"#-' #"*:%3*-'. )*5)"#%-"). #";'3'#%-1,' 3"5('#=9,%-' !=#";": 

:" ":&',": 8":":'"3 !'!5,(' :" '=&%&%3 '3!1,"#1,' "6"#"0'! 8":"<"#-%-1, 

:"0&'#.&"!, #"!"4 >'6%#'3!1,'3%)'"):% :" (%):8*) '3!1,'3'! (%:"#%-'. 

1+)"#'!*-"):% )'&9"&"#. [61, 62].  

%3:*+#'31, :""&":%-%-!, #*),%-."3"4 "!*4'#%-1,'" !')!1/3%, )'%+1.&3%-" - 

>'6*.'#%*2', >'6%#+*#0'4'2)' (+1('38'! :""&":%-" :" !'3:#*)'), 

'3!1,'3#%2'!0%30*-" ()%0"-*,1#' !'3:#*)'), +,')"/0%#1,' 6%#'*:'! 

)%0"-*,1#' !'3:#*)', !"+&%#45%%-'! 6*,'4'!0*2'! !'3:#*)' [119]. 

 

 



! $#!

)"7",' !)', $"!"5&" :" *#!1,*-" 

)"7",' !)' ="#)*":8%3! /",." '3;%#0',*-'! 6'#&%,": "3 )%*#": )'2%2! :" 

)+1#3",*-"! 1;#* "#.1,%-!. )%/"3'2)%-' (%):%8'": 

• %3:*)%0#'1)'! 5"#'!5' /&%'.:%-" :" '#7&%&" *&1,"4'" 

• !/%,' 45')*&"3' !";"#&%,'! 8")* 8"#.1,%-1,'" !"+&%#45%%-'! 

%/*!+*6'1#' &'21",'2"4'". 

• &'3"':"3 45')*&"3' !";"#&%,' "# '@,%&" 21!0' %/*!+*6'1#' 

&'21",'2"4''! !"(1",%-"!, '3-&'0#* 6#*8#")%-(' 8"#.1,%-1,'" +&%#451?#%:'! 

"7%-" :" %)-#'*0#"3!;%#',  (%!"-")'!": '2#:%-" !'!5,:%3'!" :" 3"=,"&'! :"2'"3%-'! 

#'!+%-'. 

• '3-&'0#* 6#*8#")%-(' !"<'#*" )%:'+")%30%-'! )"7",' :*2%-', 

(%!"-")'!": '2#:%-" 6"4'%30." )+1#3",*-'! 5"#?%-'. 

• '3-&'0#* )+1#3",*-"2% "#"!"+)"#'!' 6"!15' 2#:'! *&"#'1,' 

>'6%#!0')1,"4''! #'!+!, #'! 8")*4 "14',%-%,' 5:%-" )+1#3",*-'! 4'+,'! 

%)-#'*0#"3!;%#"):% (%=9&%0". 

:"*#!1,%-'! (%).5&%&"(' "7'3'(3%-" (%):%8' 8"#.1,%-%-' :" #'!+%-': =%,'! 

0+'&',', &"#'+*21,' &%3%-', >%)*#*':1,' +&"3@%-', 8%!0"4'1#' :'"-%0', >'6%#0%32'" 

"3 6#%%+,");!'", !6*30"31#' "-*#0'! )"7",' #'!+', &":"):%,' )(*-'"#*-'! 

'3'4'#%-'! !"<'#*%-'! #'!+', *#!1,*-'! )*3'0*#'38'! !'#.1,%, 3%*3"0",1#' 

!'+&:',*-'! )"7",' :*3% [42, 110, 144].   

!5%1,'! )"!'! +*#%8'#%-" :":%-'. %;%/0! '@,%&" ;%#0',*-'! "7:8%3'! 

.&",!"2#'!'.. 

 

 

 

 



! $$!

1.4.3. 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' :" !')!1/3% 

 

6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' #%6#*:1/4'1,' "!"+'! /",%-'! 5-10%-! 

"7%3'(3%-" :" 5('#": !')60*)%-' 8")*&,'3:%-" )*2"#:*-'! "3 ":#%1,' 

)*2#:',*-'! 5"3"('. %! !'3:#*)' 5"!'".:%-" >'6%#"3:#*8%3'2)'., *,'8*)%3*#%'. 

"3 ")%3*#%'. :" 6*,'4'!01#' !"+&%#45%%-'.. :'"83*2'! :"!)" (%!"@,%-%,'" .1 ") 

!")' !')60*)':"3 "7'3'(3%-" !1, )4'#% *#'. !'3:#*)' "!*4'#%-1,'" )3'(3%,*&"3 

%3:*+#'31,, )%0"-*,1#, +"#:'*&"!+1,1#, #%6#*:1/4'1, :" ;!'/'"0#'1, 

(+&%-'.' :"#7&%&%-') :""&":%-%-."3"4 +' [116].  

!')!1/3'! 6#%&",%30*-" )"7",'" /#*3'+1,' "3*&1,"4''!" :" !"+&%#45'! 

6*,'4'!0*2'! )/*3% /",%-(' :" )%#9%*-! 35%-':"3 60%-):%. !')!1/3'! ;*32% 

8"3&'."#%-1,' "3*&1,"4''! !1, )4'#% !")' )%/"3'2)' "#'! 8"!".&",'!='3%-%,': 

1. "3:#*8%3%-'! 6%#';%#'1,' "#*)"0'2"4''! )"0%-", #"4 ."&'! )5#'& 

8"3"6'#*-%-! )*4'#+1,'#% ."&'!1;",' %!0#":'*,'!" :" 0%!0*!0%#*3'! 

/#*3'+1, )"0%-"!. 

2. 7&'@,(' !%/!->*#)*3-(%)"+"&('#%-%,' 8,*-1,'3'! 6#*:1/4''! 

(%)4'#%-", #"4 '=&%&! ."&'!1;",' %!0#":'*,'!" :" 0%!0*!0%#*3'! +*34%30#"4''! 

)"0%-"!. 

3. '3!1,'3#%2'!0%30*-", #"4 '=&%&! '3!1,'3'! :*3'! +*)6%3!"0*#1, 

)"0%-"!, #"4 ."&'!)5#'& "!0')1,'#%-! "3:#*8%3%-'! 6#*:1/4'"! !"+&%#45'! !0#*)"(', 

(%:%8": +' ":8',*-#'&": "3:#*8%3%-'! :*3'! )"0%-"!, #"4 ;*,'+1,'! 

8"3&'."#%-"! .#813"&!. 

 

=*3'! )4'#%:' +,%-"4 +' '=&%&! "3:#*8%3%-'!" :" '3!1,'3'! +*34%30#"4''! 

+,%-"!, #"4 5('# (%).5&%&"(' "7":8%3! *&1,"4'1# ;13/4'"! :" 3*#)",1# 



! $%!

)%3!0#1",1# 4'+,!. 

!')!1/3% :" =*3'! )"0%-" 2#:'! !"+&%#45'! 6*,'4'!0*2'!, 

'3!1,'3#%2'!0%30*-'!, >'6%#'3!1,'3%)''!, *&1,"4'1#' :'!;13/4''!, )%0"-*,1#' 

!'3:#*)'!, 8,1+*2'!":)' 0*,%#"30*-'! :"#7&%&'! #'!+! :" ") ):8*)"#%*-'! 

:")@')%-"!; "!%&% #'!+-;"/0*#! ="#)*":8%3! +"#:'*-&"!+1,1#' :""&":%-%-'!" :" 

@','! "63*%!.&'!. '3!1,'3#%2'!0%30*-" @'#'.":": +*#%,'#%-! "-:*)'31# 

!')!1/3%!."3, &'3"':"3 &'!4%#",1#' 45')' 1;#* "/0'1#'" )%0"-*,'2)'! 

.&",!"2#'!'., &':#% +"3/&%(" 45')'. 

!')!1/3% 8"36'#*-%-1,'" 8%3%0'+1#' :" 8"#%)* ;"/0*#%-'. :" ="#)*":8%3! 

5('#, )"8#") "#" "14',%-%, )"5"!'".%-%,! 6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)'!".&'!. !')!1/3% "#'! 6*,'+'!0*2'! 8"3&'."#%-'! :" !'3:#*)'! 1+&% 

"#!%-*-'! (%).5&%&"(' '3!1,'3#%2'!0%30*-'!" :" >'6%#'3!1,'3%)''! 5"#'!5'! 

8"2#:'! #'!+'. 6*,'+'!0*21#' !"+&%#45%%-'! !'3:#*))"4 (%!"@,*" ."&'!)5#'& 

8"3"6'#*-*! =*3'! )"0%-" :" !')!1/3% [27, 35, 40, 68].  

"#"#%81,"#1,' )%3!0#1",1#' 4'+,', :'!;13/4'1#' !'!5,:%3", >'#!10'2)' 

:" '3;%#0',*-" 1;#* 5('#'" )"7",' !)'-! )/*3% 6*,'+'!0*2'"3 6"4'%30%-(', &':#% 

")"&% !'3:#*)'! )/*3% 3*#)",1#' )"!'! 6"4'%30%-('. 8"#:" ")'!", )!1/3%-(' 1;#* 

)"7",'" .&'.3%-'.' "-*#0'!, 8%!0"4'1#' :'"-%0'! !'5('#% )'15%:"&": !"+&%#45%%-'! 

6*,'4'!0*2'! "#!%-*-'!" [91].  

"#!%-*-! )*3"4%)%-', #*) 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' )*2"#:*-'! 

5"3"(' >'6%#"3:#*8%3'2)'!" :" )%3!0#1",1#' :"#7&%&%-'! 8"3&'."#%-'! %#.%#.' 

)."&"#' )'2%2'" [121].  

6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' %#.%#.' 8")*!"#'45' :'"83*2'" 

/#*3'+1,' "3*&1,"4''! !5&" )'2%2%-'! (.'#*':1,' :"#7&%&%-' :" 

>'6%#6#*,"/0'3%)'") :" "3:#*8%3%-'! !'<"#-'! 8")*#'45&'! (%):%8. 10-30% 

(%).5&%&"(' >'6%#"3:#*8%3'2)'! )'2%2%-'" ."3:"9*,',' ":#%3",1#' >'6%#6,"2'", 



! $&!

"3:#*8%3)"6#*:14'#%-%,' !')!'&3%%-', '3!1,'3#%2'!0%30*-'! !'3:#*)', +1('38'! 

!'3:#*)' :" ':'*6".'1#' >'#!10'2)' [100].  

 

 

1.4.4. )%0"-*,1#' !'3:#*)' 

 

/#*3'+1,' "3*&1,"4''! )/*3% /",%-(' 5('#": "7'3'(3%-" 

'3!1,'3#%2'!0%30*-" :" 0'6' 2 ("/#'"3' :'"-%0'!" .1 81,!'!5,@"#7&." :""&":%-'! 

8"3&'."#%-'! !5&" #'!+;"/0*#%-'. '3!1,'3#%2'!0%30*-" '=&%&! +*)6%3!"0*#1, 

>'6%#'3!1,'3%)'"!, #"4 8"3"6'#*-%-! 6"3+#%"!'! C-1?#%:%-'! #%2%#&'! 6#*8#%!1, 

8")*;'0&"!, (%:%8": +' 8,1+*2'!":)' 0*,%#"30*-'! :"#7&%&"! :" 0'6' 2 ("/#'"3 

:'"-%0!. !"+&%#45'! 6*,'4'!0*2'! !'3:#*)'! )/*3% /",%-(' 6"3+#%"!'! C-1?#%:%-'! 

:'!;13/4'" (%'@,%-" 8,1+*2'!":)' 0*,%#"30*-'! :"#7&%&'! 8")*&,'3%-"):%4 +' 

8"5:%! 45":', "!%. (%).5&%&"(' 8,1+*2'!":)' '30*,%#"30*-'! ("/#'"3 :'"-%0(' 

8":"!&,'! !'5('#% )*)"0%-1,'" [38, 70, 95].  

!"+&%#45'! 6*,'4'!0*2'! )/*3% /",%-'! 10%-! 1&'."#:%-". 0'6' 2 ("/#'"3' 

:'"-%0' 40 =,'! "!"+'!.&'! [38, 71].  

!')!1/3% +' ") (%).5&%&"(' :")"0%-'. #'!+! ="#)*":8%3!, &'3"':"3 ")@')%-! 

'3!1,'3#%2'!0%30*-"!. !"%#.* ?")(' 8,1+*2'!":)' 0*,%#"30*-'! :"#7&%&'! "3 

:'"-%0'! 8"3&'."#%-'! #'!+' 3-7-?%# )"7",'" 6*,'4'!0*2'"3 6"4'%30%-(', &':#% 

/",%-(' #*)%,."4 "# "7%3'(3%-". %! !'3:#*)' [38, 70, 71].  

"# "#!%-*-! 6'#:"6'#' )0+'4%-1,%-", #*) 6*,'4'!01#' !"+&%#4%%-'! 

!'3:#*)'! )/*3% /",%-(' )*)"0%-1,'" 81,-!'!5,@"#7&." :""&":%-'! !'5('#%, 

)"8#") #'!+-;"/0*#%-'! 6#%&",%30*-" )3'(&3%,*&3": )*)"0%-1,'" [98]. 

"3:#*8%3%-'! )*)"0%-1,' :*3% ="#)*":8%3! LDL-/*,%!0%#*,'! :*3'! )"0%-'! 

='3"6'#*-"! :" ")@')%-! "#!%-1, '3!1,'3#%2'!0%30*-"!. (%:%8":, !"+&%#45%%-'! 



! $'!

6*,'4'!0*2'! )/*3% /",%-'! 1)#"&,%!*-"! "7%3'(3%-" :'!,'6':%)''! 8"#+&%1,' 

:*3%, HDL-/*,%!0%#*,'! :"-",' :*3%, ?")1#' :" LDL-/*,%!0%#*,'! :" "!%&% 

0#'8,'4%#':%-'! :*3'! )"0%-'! ;*32% [68, 141].  

"!%. 6"4'%30%-! 5('#": "7%3'(3%-" "!%&% !5%1,'! 45')*&"3' /!*&','! 

"-:*)'3",1#' 0'6'! 8":"3"=',%-" :" 2*8'%#.' )".8"3' "+)"9*;',%-! +':%4 

)%0"-*,1#' !'3:#*)'! :'"83*!0'+1# +#'0%#'1)%-!, 81,!'!5,@"#7&." 

:""&":%-%-'! 8"3&'."#%-'! )*)"0%-1,' #'!+%-'! $".&,'. [35, 40, 76, 126]. 

)%0"-*,1#' !'3:#*)' 43*-','", #*8*#4 X-!'3:#*)' :" ="#)*":8%3! 81,-

!'!5,@"#7&." :""&":%-%-'! #'!+-;"/0*#." %#.'"3*-"!; "#!%-*-! +&,%&%-', 

#*)%,." )'5%:&'."4 )%0"-*,1#' !'3:#*)'! !'5('#% )"7",'" !"+&%#45%%-'! 

6*,'4'!0*2'! !'3:#*)'! )/*3% /",%-(' [28, 40].   

2*8":":, )%0"-*,1#' !'3:#*)'! :'"83*2'! :"!"!)%,": !"<'#*" )*):%&3* 

+#'0%#'1)%-':"3 3 )"'34 "7'3'(3%-*:%! [9].  

• =%,'!" :" .%@*! 8"#(%)*=%#',*-'! ;"#:*-'! )*)"0%-" (>0.8 !)) 

• )*)"0%-1,' "#0%#'1,' =3%&" (D130/85 mmHg) 

• 0#'8,'4%#':%-'! )*)"0%-1,' :*3% (D 150 )8/:,) 

• HDL-/*,%!0%#*,'! :"-",' :*3%  (<50 )8/:,) 

• 12)*2% 8,1+*2'! )*)"0%-1,' :*3% (D 100 )8/:,) "3 ":#% :":8%3',' 

("/#'"3' :'"-%0'. 

)%0"-*,1#' !'3:#*)'!" :" 6*,'4'!01#' !"+&#45%%-'! !'3:#*)'! 5('# 

."35,%-"! :" )!8"&!%-"! ":"!01#%-! '! ;"/0'4, #*) %#.%#.' !'3:#*)'! )+1#3",*-" 

"1)?*-%!%-! )%*#% !'3:#*)'! 8")*!"&",!"4 [77, 111, 112, 127].  

 

 



! $(!

1.4.5. ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' 

;*#)" :" !5%1,'! )"!'! '3:%/!' 

 

.'#+)%,2%:" ?'#+&,'! ."3:"9*,',' >'6%#6,"2''! )'2%2'" !0%#*':*8%3%2(' 

)*3"=',% .'#+)%,2%:" ?'#+&,'! ;%#)%30%-'! :%;%/0', #"4 '=&%&! .'#+)%,2%:" 

?'#+&,'! "3:#*8%3%-'! <"#- ="#)*/)3"!. 9&%,"2% 5('#' )'2%2'" 21->':#*/!',"2"! 

:%;'4'0'; !5&" ;%#)%30%-'! (11C->':#*/!',"2", 3C->':#*/!'!0%#*': 

:%>':#*8%3"2") :%;%/0%-'  (%:"#%-'. '(&'".'". 9&%," (%).5&%&"(', 6".*;'2'*,*8'" 

81,'!5)*-! +*#0'2*,'! 6#*:1/4''! (%)4'#%-"!, #"4 +*)6%3!"0*#1,": 

"!0')1,'#%-! ":#%3*+*#0'+*0#*61,' >*#)*3'! !%+#%4'"!, (%:%8": +' 

.'#+)%,2%:" ?'#+&,'! >'6%#6,"2'"!; !0%#*':1,' >*#)*3%-'! :*3'! 8"2#:'!" :" 

;%#)%30%-'! -,*+'! 6"#",%,1#": '#.&%-" ",0%#3"0'1,' )%0"-*,1#' 82%-', #"4 

'=&%&! "3:#*8%3%-'! <"#-": ="#)*/)3'! [41].  

+,"!'+1#' ."3:"9*,',' "3:#%3",1#' >'6%#6,"2'" ()"#',:")+"#8"&' :" 

&'#',1#' ;*#)%-') ):%:#*-'.' !/%!'! 6"4'%30%-(' &,'3:%-" :"-":%-':"3&% 

")-'!%/!1",1#' 8%3'0",'%-'.. (%!"-")'!": ":&','" :';%#%34'",1#' :'"83*2'! 

8"0"#%-" 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)."3, )"8#") ":#%3*-8%3'0",1#' 

!'3:#*)'! "#"+,"!'+1#' (8&'"3 8")*&,%3',') ;*#)", #*)%,'4 &,'3:%-" ":#%1, 

)*2"#:*-'! 5"3"(' 61-%#0"0'! 3"":#%&": :":8*)'., "3 "5",8"2#:%-(' 

>'6%#"3:#*8%3'2)'., @",'"3 >8"&! !"+&%#45%%-'! 6*,'4'!0*2'! !'3:#*)! [55]. 

#%+*)%3:'#%-1,'" "#"+,"!'+1#' ;*#)'! ":#%3*-8%3'0",1#' !'3:#*)'! 

8")*#'45&" >'6%#"3:#*8%3'2)'! )/*3% 9&%," /",(', 8"3!"+1.#%-'. +' (%):%8' 

)*3"4%)%-'! "#!%-*-'!"!: >'#!10'2)'! 3"":#%&' 8")*&,'3%-" (6#% "3 6%#')%3"#5%! 

6%#'*:(', 3"":#%&' ":#%3"#5%! $".&,'.), :""&":%-'! *?"51#' '!0*#'" :" )"7",' 



! $)!

#'!+'! %.3'+1#' ?81;%-' (5)%,."(1" 27&'!, !,"&1#', "(+%3"2' %-#"1,' ="#)*(*-'!) 

[55, 100].   

:'"83*2'! :"!)" 5:%-" +,'3'+1#' !')60*)%-'! – *,'8*-")%3*#%", >'#!10'2)' "3 

"+3% :" ,"-*#"0*#'1,'  >*#)*31,' "3",'2%-'! 8".&",'!='3%-'. – 17-

>':#*/!'6#*8%!0%#*3'! :*3'! )"0%-". :%>':#*%6'"3:#*!0%#*3!1,;"0'! )"0%-" 

9*&%,.&'! (%'@,%-" "#4 :";'/!'#:%! NCAH-'! )/*3% 6"4'%30%-(' [41]. 43*-','" 

"!%&%, #*) NCAH "# "#'! :"+"&('#%-1,' !)' )"0%-"!."3 [13]. NCAH 13:" 8")*'#'45*! 

-"2",1#', ;*,'+1,1#' ;"2'! 17->':#*/!'6#*8%!0%#*3'! :*3'! (%;"!%-'. 9&%," 

6"4'%30(', #*)%,!"4 "7%3'(3%-" >'#!10'2)', )'15%:"&": ')'!" "7'3'(3%-" .1 "#" 

)%0"-*,1#' :"#7&%&%-' :" 6*,'4'!01#' !"+&%#45%%-'; NCAH )/*3% /",%-! 5('#": 

"7%3'(3%-". #%81,"#1,' )%3!0#1",1#' 4'+,', 2*8?%# 3*#)",1#' *&1,"4'" :" 

3"+,%-": 8&5&:%-" LH/FSH-'! ;"#:*-" >2-2% "3 6*,'4'!01#' !"+&%#45%%-' [100].   

 

 

1.4.6. 13"9*;*-" :" !5%1,'! )"!'! '3:%/!' 

 

13"9*;*-" 2*8":": 8"3'!"27&#%-", #*8*#4 %#.=,'"3' :"14&%,' 

#%81,"#1,' !/%!*-#'&' +*30"/0'! (%:%8": *#!1,*-'! "# :":8*)" [104]. 2*8'%#.' 

"&0*#' 16'#"0%!*-"! "3'<%-! 0%#)'3 – ,,!1-;%#0',*-"!”, #*:%!"4 "# "7'3'(3%-" 

!0%#',*-", "#")%: !"5%2%" #%6#*:1/4'1,' 6#*-,%)%-'. "5",8"2#:" ?"3)#.%,' 

=9&',%-'! 85-90% (%).5&%&"(' $"!"5&" 5:%-" :"14&%,' !/%!*-#'&' 45*&#%-'! 

:"=9%-':"3 1 =,'!, 15('#%!": 6 .&'! 8"3)"&,*-"('. (%!"-")'!": 1(&',*-" "7'3'(3%-" 

=9&',." 10-15%-(' [53, 133].   

;%#0',*-" '+,%-! "!"+'! )"0%-"!."3 %#.":. +&,%&%-' ":"!01#%-!, #*) /",'! 

;%#0',*-" 6'+! "7=%&! 20-:"3 24 =,"):% "!"+('. 25-29 =,'!".&'! ;%#0',*-" '+,%-! 



! %+!

4-8%-'. 30-:"3 34 =,"):% 15-19%-'., 35-39 =,%-(' 26-46%-'. :" 40-45 =,%-(' 95%-'. 

[18, 81].  

-13%-#'& 6*61,"4'"(' ;%#0',*-'! :*3%2% 8"3&,%3"! (%'@,%-" "5:%3:%! 

!5&":"!5&" 8%3%0'+1#' :" !*4'",1#-%+*3*)'1#' ;"/0*#%-'. 

1(&',*-'! )."&"#' )'2%2%-'": *&1,"4'1#' :'!;13/4'" (20-40%), 01-",1#' :" 

6%#'0*3%1,' 6".*,*8'" (30-40%) :" )")"+"4'! ;"/0*#%-' (30-40%); (%:"#%-'. 

'(&'".'" !"(&',*!3*! 6".*,*8'" :" :"3"#$%3' "15!3%,' ;"/0*#%-'" (143*-' 

8%3%2'!). 8"#+&%1,=',": .'.*%1,' )'2%2'! "#!%-*-" "!"+."3 %#.": '4&,%-". 

*&1,"4''! :'!;13/4'" 6#%&",'#%-! "5",8"2#:%-(', 01-",1#' :" 6%#'0*3%1,' 

;"/0*#%-' - ."3"-#":, 5*,* )")"+"4'! ;"/0*#%-' :" 143*-' 8%3%2'! '3;%#0',*-" 

!<"#-*-! "!"+*&"3 =9&',%-(' [80, 83].   

  45*&#%-'! =%!' :" 8"#%)* ;"/0*#%-' :':": "5:%3! 8"&,%3"! 1(&',*-"2%. 

/",%-(', #*),%-'4 4:',*-%3 :"*#!1,%-"!, #%+*)%3:'#%-1,'" )'"7='*3 !)' 20-35 

+8/)2. '3;%#0',*-'! )"7",' #'!+' :":8%3','" *#'&%, <"#-' =*3'!" :" )"!'! 

:%;'4'0'! (%).5&%&"(' [54].  

+&,%&%-'. :":"!01#%-1,'", #*) "3*&1,"4'1#' 8%3%2'! '3;%#0',*-'! #'!+' 

9&%,"2% )"7",'" !')!1/3'! (!)'>27) (%).5&%&"(', )"8#") "!%&% )*)"0%-1,'" <"#-' 

=*3'!" (!)' 25-26.9) :" )"!'! :%;'4'0'! (!)'<17) (%).5&%&%-('4.  

!')!1/3'!"! *&"#'1,' ;13/4'" :"#7&%1,'" !%/! >*#)*3 (%)"+"&('#%-%,' 

8,*-1,'3'! :".#813&'!, 8"2#:',' '3!1,'3#%2'!0%30*-'!" :" ."&'!1;",' 

"3:#*8%3%-'! )"0%-'! 8")*. '3!1,'3#%2'!0%30*-" :" (%):8*)' >'6%#"3:#*8%3'" 

)*'"2#%-" !"+&%#45%%-'! 6*,'4'!0*2'! 6".*;'2'*,*8'"('4 :" (%'@,%-" 

="#)*":8%3:%! 1;#* 5('#' "!')60*)1#' %3:*+#'31,' :'!-","3!'! )'2%2!"4, #"4 

!";1@&,": 1:%&! "3*&1,"4'1#' 8%3%2'! '3;%#0',*-"! [44, 54, 112, 119].  

!5%1,'! )"!'! )%*#% 1+':1#%!*-" – :%;'4'0' "!*4'#%-1,'" %!0#":'*,'! 

:"-", :*3%!."3 :" *&"#'1,' "/0'&*-'! :".#813&"!."3 [44].   



! %*!

).%,' #'8' +&,%&%-' "#!%-*-!, #*)%,'4 ")0+'4%-!, #*) ".,%0 /",%-!, 

#*)%,."4 "/&. :"-",' !5%1,'! )"!", "7%3'(3%-". #%6#*:1/4'1,' 6#*-,%)%-'. 

+&,%&%-)" "$&%3%!, #*) '3;%#0',*-'! )'2%2." 12% !5%1,'! )"!'! :%;'4'0'!."3 "31 

:"-", !)'-!."3 "#'! :"+"&('#%-1,' [109, 135]. 

!5%1,'! 45')*&"3' /!*&',' )3'(&3%,*&"3 #*,! .")"(*-! #%6#*:1/4'1, 

;13/4'"('. !"!/%!* !0%#*':%-' 45')(' 5!3":'" :" (%!"-")'!": 45')*&"3 /!*&',(' 

'3"5%-". :"-",' !)'-! )/*3% /",%-' 3"+,%-' #"*:%3*-'. 8")*')1("&%-%3 %!0#*8%3%-!, 

#"4 )%3!0#1",1#' 4'+,'! :"#7&%&"! '=&%&! [59, 119].  

"7!"3'(3"&'", #*) :"-",' !)' 9&%," /",'! #%6#*:1/4'1, ;13/4'"2% "# "5:%3! 

2%8"&,%3"!. 6#*-,%)" :8%-", #*4" '8' 1"#9*;'.": )*/)%:%-! )%3!0#1",1# 4'+,2% 

"3 *&1,"4'"2% ((%!"@,*" )%3!0#1"4'" :"#7&%1,' "# '9*!, )"8#") *&1,"4'" "# 

5:%-*:%!) [29, 54].  

!)'-! ':%",1#' :*3% '3:'&':1",1#'" :" "# "#'! 21!0": :":8%3','. .1 /",! 

:"-",' =*3" "7%3'(3%-" !=*#' +&%-'.' #%A')'!, !=*#' &"#?'('!" :" ?"3!"7' 45*&#%-'! 

=%!'! (%:%8":, #*8*#4 =%!' "!%.' !5%1,'! )"!'! :%;'4'0' 6#*-,%)"! "# '=&%&!. .1 

/",' 8")5:"#'" 8":"<"#-%-1,' &"#?'('!" :" )+"4#' :'%0'! ;*32%, )"('3 )'!' 

;%#0',*-'!" :" :"*#!1,%-'! ("3!%-' :"-",'" .  

3%-'!)'%#' /",'!.&'! &"#?'('! ":%/&"01#' :*3% '3:'&':1",1#'". &"#?'('! 

:#*! !5%1,(' 8")*'9*;" %3:*#;'3%-'. %! '=&%&! %';*#''! (%8#@3%-"!. %3:*#;'3%-' 

*#8"3'2)(' 2#:'! 6#*,"/0'3'! :*3%!, #"4 ."&'! )5#'& :"*#!1,%-'! 

(%!"@,%-,*-"! ")4'#%-! [109].  

")#'8":, 8":"<"#-%-1,' &"#?'(', "#"?"3!"7' +&%-" :" :"-",' !)' 

#%6#*:1/4'1, ;13/4'"2% (;%#0',*-"2%) 1"#9*;'.": )*/)%:%-!. 45*&#%-'! ?"3!"7' 

=%!', ":%/&"01#' @',', +&%-" :" &"#?'(', #"4 ?"3!"7 !)'-! 8"3"6'#*-%-!, :":%-'.": 

"'!"5%-" ;%#0',*-"2% [31].  

 



! %"!

 

1.4.7. #%6#*:1/4'1,' :"3"+"#8%-' :" !5%1,'! )"!'! '3:%/!' 

 

!5%1,'! )"!'! !'<"#-% "3 :%;'4'0' 1"#9*;'. 8"&,%3"! "5:%3! #%6#*:1/4'1, 

;13/4'"2%. !')!1/3'! 6#%&",%30*-" '3;%#0',1# /",%-(' @",'"3 )"7",'". 

#%6#*:1/4'"2% !5%1,'! )"!'! 8"&,%3'! )%/"3'2)%-' )*'4"&! )%3!0#1",1# :"#7&%&%-!" 

:" "3*&1,"4'"!, )"8#") %! 6#*-,%)%-' )*8&"#%-":'" :")5)"#% #%6#*:1/4'1,' 

!"(1",%-%-'. [131].  

2*8'%#.' )0+'4%-1,%-'! )'5%:&'., !6*30"31#' "-*#0'! #'!+' 6#*8#%!1,": 

)"01,*-! <"#-' =*3'!" :" !')!1/3'! :#*!, )"('3 #*4" )"!'! :%;'4'0'! (%).5&%&"(' 

"-*#0'! #'!+' '8'&%", #"4 3*#)",1#' =*3'! (%).5&%&"(' [132].  

%#.%#.' +*>*#01,' +&,%&'! (%:%8": :":8'3:", #*) (%/!0#%)",1#' – 

1+':1#%!') !)' "# "5:%3! 8"&,%3"! *&1,"4'"2%, ;%#0',*-"!" :" *#!1,*-'! :*3%2%. 

)5*,*: 35-2% )"7",' !)'-! (%).5&%&"(' '2#:%-" "-*#0'! #'!+' :" (%!"-")'!": 

:"-",'" 4*45,":(*-":*-". 5*,* :"-", :" 3*#)",1# !)'-! (*#'! "# :":8'3:" 

"#"3"'#' !5&"*-" :")5)"#% #%6#*:1/4'1,' )+1#3",*-'!" :" )'7%-1,' *#!1,*-'! 

8")*!"&,'! .&",!"2#'!'. [128].  

!5&" +&,%&%-'. +' :":8%3','", #*) )"!'! :%;'4'0'! )/*3% /",%-!, #*)%,."4 

:"-",' !)' "7%3'(3%-". *#!1,*-'! :":8*)"):%, !6*30"31#' "-*#0'! )"7",' #'!+' 

"/&. [57].  

+&%-'.' :"#7&%&%-' (3%&#*21,' "3*#%/!'", "0'6'1#' "3*#%/!'" 3%&#*2", 

3%&#*21,' -1,')'", "0'6'1#' 3%&#*21,' -1,')'" :" -'38% %"0'38 – 

8"1+*30#*,%-%,' +&%-'! %6'2*:%-') ;!'/'"0#'1,' :"#7&%&%-'", #"4 5('#": 

8&5&:%-" #%6#*:1/4'1,' "!"+'! /",%-('. +&,%&%-'. :":"!01#%-1,'", #*) +&%-'.' 

:"#7&%&%-' "!*4'#%-1,'" #%6#*:1/4'1, 6#*-,%)%-."3: '3;%#0',*-"!."3, 



! %#!

:"18%8)"& *#!1,*-"!."3 :" )2"#: #'!+! ="#)*":8%3! '3:14'#%-1,' .1 .&'.3%-'.' 

"-*#0'!.&'!. +&,%&%-'! (%:%8": :":8'3:", #*) +&%-'.' :"#7&%&%-'! "3")3%2' 

1"#9*;'. 8"&,%3"! "5:%3! #%6#*:1/4'1,' ?"3)#.%,*-'! 8")*!"&",2%. +&%-'.' 

:"#7&%&%-'! )/*3% /",%-(' )3'(&3%,*&3": :"-",'" *#!1,*-%-'!" :" )(*-'"#*-%-'! 

#'45&' !"+*30#*,* ?81;."3 (%:"#%-'.. 3%&#*8%31,' -1,')'" 8"3!"+1.#%-1,": 

"!*4'#%-1,'" 5%,*&31#' "-*#0'! )"7", #'45&."3, )"('3 #*4" 8"1+*30#*,%-%,' 

+&%-'.' %6'2*:%-' :"+"&('#%-1,'" .&'.3%-'. "-*#0%-."3 [75].  

 

 

1.4.8. :")5)"#% #%6#*:1/4'1,' 0%/3*,*8'%-' :" !5%1,'! )"!'! 

'3:%/!' 

 

+&,%&%-'. :":8'3:", #*) )"7",' "3 :"-",' !)' ")4'#%-! :")5)"#% 

#%6#*:1/4'1,' !"(1",%-%-'. )'7%-1,' *#!1,*-'! ",-".*-"! [131, 132].   

!5%1,'! <"#-' =*3" :" !')!1/3% :"+"&('#%-1,'" :"-", *&"#'1, 6"!15."3 :" 

1"#9*;'.": )*/)%:%-! '3-&'0#* 8"3"9*;'%#%-'! 8")*!"&",2%. )"7",' !)' 

1"#9*;'.": )*/)%:%-! *#!1,*-'! 8")*!"&,'! 9&%," 6"#")%0#2%, *#!1,*-'! 

:":8*)'!, "-*#0'!" :" 4*45,":(*-":*-'! )"$&%3%-,%-'! $".&,'.. !')!1/3'! 

(%).5&%&"(' !"<'#* 5:%-" 1;#* 5"38#@,'&' !0')1,"4'" :" 6#%6"#"0%-'! 

)3'(&3%,*&3": )"7",' :*2%-'! 8")*9%3%-", )'7%-1,' +&%#451?#%:%-'! 5"#'!5' :" 

#"*:%3*-" '+,%-!.  2*8":": ;%#0',*-'! :*3% )3'(&3%,*&3": :"-",'", &':#% 

3*#)",1#' !)' )/*3% /",%-(' [42, 103, 144].  

+&,%&"." 1)%0%!*-'., <"#-' =*3" :" !')!1/3% "!*4'#%-1,'" "-*#0'! )"7", 

#'!+."3 :" *&"#'1, !0')1,"4'"2% !1!0 6"!15."3 IVF-ICSI-! :#*!. )"!'! :%;'4'0'! 

(%).5&%&"(' +' 3*#)",1# !)'-!."3 (%:"#%-'. "# :":8'3:" 8"3!5&"&%-" *&"#'1,' 



! %$!

!0')1,"4''! :" '3&'0#* 8"3"9*;'%#%-'! 8")*!"&,'! (%:%8%-'! .&",!"2#'!'., .1)4" 

:":8'3:" +*#%,"4'" :"-", !)'-!" :" +,'3'+1#' *#!1,*-'! :"-", :*3%! (*#'! 

[72]. 2*8'%#.' +&,%&'! )'5%:&'. +' !#1,'": "# :":8'3:" !5%1,'! )"!'! :%;'4'0'! 

+*#%,"4'" (!)'<18.5) IVF-ICSI-! 41: 8")*!"&",."3 [42].  

)"7",' !)'-! :")5)"#% #%6#*:1/4'1, 0%/3*,*8'%-2% 8"&,%3'! (%!"5%- 

)0+'4%-1,%-2% "#!%-1,' "2#." !5&":"!5&"*-" (%'@,%-" './&"!, #*) )%03"+,%-": 

8":"=9:" "#!%-1,' +&%,%&%-'! )%0"-"3",'2'.. (%!="&,', '/3" 1966-2010 =,%-(' 

$"0"#%-1,' 33 +&,%&" (47.967 )+1#3",*-'! 4'+,') !)'-! IVF/ICSI-2% 8"&,%3'! (%!"5%-. 

(%:%8%-)" "$&%3%!, #*) <"#-' =*3'!" :" !')!1/3'! (!)' > 25) :#*! )3'(&3%,*&3": 

:"-",'" +,'3'+1#' *#!1,*-'! (RR=0.90, P<0.0001) :" 4*45,":(*-":*-'! (RR=0.84, 

P=0.0002), 5*,* )3'(&3%,*&3": )"7",'" .&'.3%-'.' "-*#0'! (RR=1.31, P < 0.0001) 

:*3%, 3*#)",1#' !)'-! )/*3% /",%-."3 (%:"#%-'. (!)' <25). 

")#'8":, IVF-ICSI )+1#3",*-'! 4'+,'!"! )"7",' ()*)"0%-1,') !)' 

"!*4'#%-1,'" *#!1,*-'! 1"#9*;'. 8")*!"&",."3, 4*45,":(*-":*-'! :"-",' 

)"$&%3%-,'! $".&,'. [110].  

")8&"#":, "#!%-1, !")%43'%#* ,'0%#"01#"(' !"+)"*: ;"#.%: "#'! 

8"(1/%-1,' +&%-'.' /4%&'! :"#7&%&%-."3 :" !5%1,'! )"!'! !=#"; 4&,',%-%-."3 

:"+"&('#%-1,' )%3!0#1",1#' :" #%6#*:1/4'1,' ;13/4''! :"#7&%&%-'. ")"!."3 

3"+,%-": "#'! 8"(1/%-1,' -"&(&*-':"3 "#!%-1,' !5%1,'! )"!'! :%;'4'0'!" :" 

!'<"#-'! 8"&,%3" !/%!*-#'& 8"3&'."#%-"2%, )%3!0#1",1# :" #%6#*:1/4'1, 

;13/4'"2%, #"4 "/01",1#! 5:'! ") 6#*-,%)'! 1;#* 7#)": (%!="&,"!. 

 

 

 

 



! %%!

."&'  2.  )"!","  :"  )%.*:'+"  

 

2.1. +&,%&'! :'2"'3' 

 

+&,%&'! :'2"'3' - 6#*!6%/01,', ?&"#%:'3-!%/4'1#' +&,%&". 

 

2.2. +&,%&'! *-'%/0' 

 

$"0"#%-1,' 6#*!6%/01,' ?&"#%:'3-!%/4'1#' +&,%&'!".&'! )+1#3",*-'! 

:"=9%-"):% (%#$%1, '/3" )"!'! :%;'4'0'! "3 <"#-' =*3'!/!')!1/3'! )/*3% 103 

"5",8"2#:" /",' ') 6"4'%30."8"3, #*)%,."4 '. A*#:"3'"! !"5%,*-'! !")%43'%#*-

+&,%&'. '3!0'010! )*)"#.%! 2012 =,'! !%/0%)-#':"3 2014 =,'! "6#',"):% 

6%#'*:(', !5&":"!5&" #%6#*:1/4'1,' 6#*-,%)%-'! ()%3!0#1",1#' 4'+,'! 

:"#7&%&%-', )0+'&3%1,' )%3!0#1"4'", "+3%, <"#-.)'"3*-" :" ".(.) 8")* :" ")"&% :#*! 

"7%3'(3%-*:". !5%1,'! )"!'! :%;'4'0' "3 !'<"#-%. 6"4'%30." "!"+' (%%!"-")%-*:" 12-30 

=%,!. '. A*#:"3'"! !"5. !/+ '3!0'010'! ":8',*-#'&)" %.'+1#)" +*)'0%0)" :"":"!01#" 

+&,%&" :" 9*&%,)" 6"4'%30)" 5%,' )*"=%#" '3;*#)'#%-1, ."35)*-"!. 

+&,%&"(' $"#.&'! +#'0%#'1)%-' '9*:  

• "!"+' - "#"1)%0%! 30 =,'!", )%3"#5%:"3 8"!1,' 2 =%,' 6"4'%30%-(', 

#*),%-'4 )%3!0#1'#%-:3%3; 

•  !)' <18.5 "3 "25 +8/)2;  

• "3")3%2(' )"!'! :%;'4'0', <"#-' =*3" "3 !')!1/3% -"&(&*-'! 6%#'*:':"3, 

#*)%,'4 :":"!01#%-1,' '9* !")%:'4'3* :*+1)%30"4''..  

 

 



! %&!

+&,%&"(' "# $"#.&'! (8")*#'45&'!) +#'0%#'1)%-' '9*:  

• /#*3'+1,' :""&":%-%-' :" %3:*+#'31,' :""&":%-%-', #*)%,'4 '=&%&! 

)"!'! :%;'4'0! "3 !')!1/3%!;  

• +&%-'.' /4%&'! :"#7&%&%-';  

• >*#)*31,' .%#"6'" "3 +*30#"4%;4'" +&,%&'! :"=9%-"):% 6 .&'! 

8"3)"&,*-"('.  

6"4'%30%-' :"'9* *# !"+&,%& ?81;": - )"!'! :%;'4'0'! )/*3% - 48 "5",8"2#:" 

/",' :" <"#-' =*3'! "3 !')!1/3'! )/*3% 55 /",'. 6"4'%30." !"(1",* "!"+' ?81;%-! 

(*#'! )3'(&3%,*&3": "# 8"3!5&"&:%-*:": :"-",' !)'-! ?81;(' !"(1",* "!"+' '9* 20.1 

=%,', 5*,* )"7",' !)'-! ?81;(' - 20.9 =%,' (P=.023). 

 

 

2.3. +&,%&'! )%.*:%-' 

 

9&%," 6"4'%30! $"10"#:" !#1,' +,'3'+1#->*#)*31,' 8")*+&,%&". 

(%8#*&%-1,' '/3" !#1,' "3")3%2': "!"+', )%3"#5%! "!"+', )%3!0#1",1#' 4'+,'! 

5"!'".', )%3!0#1",1#' 4'+,'! :"#7&%&'! "!"+', !5%1,'! )"!'! 4&,',%-%-'! "!"+', 

!5%1,'! )"!'! '3:%/!' -"&(&*-':"3 )%3"#5%):% :" )'! (%):%8, :%#)"0*6".'%-'! 

8")*&,%3'! "!"+', )%3!0#1",1#' :"#7&%&%-'! 5"!'".', #%6#*:1/4'1,' ;13/4'", 

;%#0',*-'! 6#*-,%)%-'.  (%;"!:" )*)"#.&'! 6%#'*:(' !')"7,%, =*3" :" !)' (=*3" 

+',*8#")%-(' (%;"#:%-1,' !')"7,'! +&":#"0."3 )%0#%-('), !')!1/3'! 5"#'!5', 

!5%1,'! 45')*&"3' )"!'! 8":"3"=',%-" (.%@*-=%,'! 8"#(%)*=%#',*-'! ;"#:*-"), 

>'#!10'2)' (;%#')"3-8",&%'! )*:';'4'#%-1,' (+",'. >'#!101,' #'45&' >8-2%), "+3% 

()!1-1/', !"(1",*, )@')%), !0#'%-' (.%.#', ;%#":' - &"#:'!;%#' "3 ='.%,') :" 



! %'!

>'6%#6'8)%30"4'" (("&' "+"30*2'). !/%!*-#'&' 8"3&'."#%-'! (%;"!%-" )*5:" 0"3%#'! 

(+",'.. 

9&%," 6"4'%30! $"10"#:" 8'3%+*,*8'1#' 8")*+&,%&" :" "!%&% 8'3%+*,*8'1#' 

1,0#"-8%#'.' 8")*+&,%&"  Volusson S 6 "6"#"02%; (%;"!:" !"+&%#45%%-'! !"(1",* 

)*41,*-", "30#",1#' ;*,'+1,%-'! #'45&' :" ;*,'+1,%-'! 2*)%-'.  

>*#)*31,' 6"#")%0#%-'! 8"3!"27&#" 5:%-*:" ":#%1, ;*,'+1,1# ;"2"(' 

(-*,* )%3!0#1",1#' 4'+,':"3 )%-2-5 :7%%-('). 9&%," 6"4'%30! $"10"#:" (%):%8' 

>*#)*3%-'! +*34%30#"4''! 8"3!"27&#" !'!5,'! (#"0(' :',"! 9-10 !.-2%, 12)*2%: 

;*,'+1,*)"!0')1,'#%-%,' >*#)*3' - ;)> / FSH, )",1.%'3'2%-%,' >*#)*3' - ,> / 

LH, %!0#":'*,' - E2, !"%#.* 0%!0*!0%#*3' - TT, 6#*,"/0'3' - PRL, MiniVidas 

Analyzer, Biomeriux sa France, Italy "6"#"02%; ."&'!1;",' 0%!0*!0%#*3' - FT, !%/!-

>*#)*3 (%)"+"&('#%-%,' 8,*-1,'3' - SHBG, :%>':#*%6'"3:#*!0%#*3 !1,;"0' - 

DHEA-S, 17-",;"->':#*/!'6#*8%!0%#*3' - 17!-OHP, "30')'1,%#'! >*#)*3' - AMH, 

IFA HumaReader HS, Germany "6"#"02%. +*#0'2*,'! 8"3!"27&#" 8"35*#4'%,:" (IFA 

HumaReader HS, Germany "6"#"02%). '3!1,'3-#%2'!0%30*-'! (%;"!%-" >*)"-'3:%/!'. - 

HOMA-IR )*5:" )5*,*: <"#-=*3'"3 "3 )!1/"3 6"4'%30%-('. 4 (%).5&%&"(' 8"3'!"27&#" 

+"#'*0'6' 6%#';%#'1,' !'!5,'! ,');*4'0%-'! +1,01#"('. 

 

 

2.3.1. !5%1,'! )"!'! '3:%/!'! 8"3!"27&#"  

 

!5%1,'! )"!'! '3:%/!' (Quetelet Index) '!"27&#%-*:" G. Brey-! (1978=) )'%# 

)*=*:%-1,' ;*#)1,'.: !5%1,'! =*3" +',*8#")%-(' (%;"#:%-1,' !5%1,'! 

!')"7,'! +&":#"0."3 )%0#%-(' (+8/)2). 



! %(!

!)'-! (%!";"!%-,": 8")*9%3%-1,' '/3" ?"3:"4&'! )!*;,'* *#8"3'2"4''! 2004 

=,'! 8":"5%:&'! (%:%8": :")0+'4%-1,' !"%#."(*#'!* +,"!';'+"4'". !)'-! 

)"$&%3%-,%-' "# "#'! "!"+2% :")*+':%-1,'. 3*#)": )'$3%1,' '/3" !)' - 18.5-24.99 +8/)2 , 

!5%1,'! )"!'! :%;'4'0": - !)' <18.5 +8/)2, <"#- =*3": - !)' " 25+8/)2, 5*,* !')!1/3%: - 

!)' " 30+8/)2.  

 

 

2.3.2. !5%1,'! 45')*&"3' )"!'! 8":"3"=',%-'! (%;"!%-"  

 

!5%1,'! 45')*&"3' )"!'! 8":"3"=',%-'! ."&'!%-1#%-%-'! (."3"-"#', "-:*)'31#', 

8'3*':1#') :":8%3'! )'23'. 5:%-*:" =%,'!" :" -"#@"9'! 8"#(%)*=%#',*-'! 

(!"30')%0#%-(') ."3";"#:*-'! 8"3!"27&#". 2%)* 0'6'!, &'!4%#",1#', "-:*)'3",1#' 

"31 )")"+"41#' 0'6'! !')!1/3'! :#*!, =%,'!" :" -"#@"9'! 8"#(%)*=%#',*-'! 

."3";"#:*-'! '3:%/!": )'$3%1,' '9* 0.8-2% )%0' )"$&%3%-%,', 5*,* /&%)*, /",1#' 

"31 8'3*':1#' 0'6'! !')!1/3'! :#*! - 0.8-2% 3"+,%-'. 

 

 

2.3.3. !/%!*-#'&' 8"3&'."#%-'! (%;"!%-" 

 

!/%!*-#'&' 8"3&'."#%-'! (%;"!%-'!"! 5:%-*:" 0%,"#5%!, 61-"#5%!" :" )%3"#5%! 

$")*9",'-%-'! ."&'!%-1#%-%-'! :":8%3". !/%!*-#'&' 8"3&'."#%-'! (%;"!%-" 5:%-*:" 

0"3%#'! (+",'. (!1#".' 4) @1@1! (!"#@%&% ?'#+&,'!" :" "#%*,'!), -*/&%3'!" :" 

'7,''! .)'"3*-'! 8"3&'."#%-'! (%;"!%-'..  

 

 



! %)!

 

!1#".' 4. 0"3%#'! (+"," (@1@1!" :" -*/&%3'! .)'"3*-'! )'5%:&'.) 

 

 

 

 

2.3.4. >'#!101,' #'45&'! 8"3!"27&#" 

 

>'#!101,' #'45&' '!"27&#%-*:" Ferriman-Gallway (1961=) )*:';'4'#%-1,' 

!/%)'! )'5%:&'., #"4 '.&",'!='3%-! !5%1,2% 8")*9*;', 9 2*3"2% 4 /1,'"3' !'!0%)'. 

.)'"3*-'! '30%3!'&*-'! (%;"!%-"!. >'#!101,' #'45&' >8-2% '.&,%-*:" <"#-.)'"3*-": 

(!1#".' 5).  

 



! &+!

 

!1#".' 5. )*:';'4'#%-1,' ;%#')"3-8",&%'! (+"," 

 

 

 

 

 

 

 



! &*!

2.3.5. 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)'! :":8%3'! +#'0%#'1)%-' 

 

6*,'4'!01#' !"+&%#45%%-'! !'3:#*)'! :'"83*!0'+" 5:%-*:" #*0%#:")'! 2003 

=,'! +*3!%3!1!'! )'5%:&'.. 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)'! :'"83*2'! 

:"!"!)%,": 8")*9*;',' 3 +#'0%#'1)':"3, 2 )"'34 13:" '9*! :":%-'.': 

1. *,'8*")%3*#%" :"/"3 "3*&1,"4'" 

2. !'!5,(' >'6%#"3:#*8%3'" :"/"3 +,'3'+1#' >'6%#"3:#*8%3'" 

3. 6*,'4'!01#' !"+&%#45%%-' :":8%3',' 1,0#"-8%#'.' +&,%&'. 

(6*,'4'!01#' !"+&%#45%%-'! :'"83*!0'+1# +#'0%#'1)": '.&,%-*:" .1 

%#. !"+&%#45%(' )"'34 "7'3'(3%-*:" 2-9 )) 2*)'! 12-2% )%0' !'.51#' $"3"#.' 

:"/"3 !"+&%#45%%-'! )*41,*-" "7%)"0%-*:" 10!)3-! (#*0%#:")'! +*3!%3!1!' 

2003=)). 

")"&% :#*!, 8")*#'451,' 13:" '9*! 9&%," !5&" (%!"@,* )'2%2', #*)%,!"4 

"5"!'".%-! "#"#%81,"#1,' )%3!0#1",1#' 4'+,' :" >'6%#"3:#*8%3'" (":#%3*-

8%3'0",1#' !'3:#*)', +1('38'! !'3:#*)', >'6%#6#*,"/0'3%)'", 

"3:#*8%3)"6#*:14'#%--%,' !')!'&3%). 

 

!5&" :'"83*2%-'! :"!)" 5:%-*:" (%!"-")'!' +,'3'+1#->*#)*31,-

'3!0#1)%301,' +&,%&%-'! !";1@&%,2%. 

 

 

 

 

 

 



! &"!

 

2.3.7. )*3"4%)%-'! !0"0'!0'+1#' :")1("&%-" 

 

!0"0'!0'+1#' "3",'2' 8"35*#4'%,:" IBM SPSS 20-'! )%(&%*-'. (Statistical Package 

for Social Sciences, Version 20). ="#)*:8%3',' )*3"4%)%-' :" :"!+&3%-' %;1@3%-" 

!"3:**-'! .05 :*3%! ("31 !"#=)13*%-'! )"$&%3%-%,' P<.05-2% )'$3%1,' '9* 

!0"0'!0'+1#": !"#=)13*:), 95%-'"3' 3:*-'! '30%#&",'.. 

8")*9%3%-1, '/3": 

1. "7=%#'.' !0"0'!0'+':"3: 

1.1. +#*!0"-1,'"4'"; 

1.2. 4%30#",1#' 0%3:%34''! !"2*)' (!"(1",* "#'.)%0'+1,'); 

1.3. &"#'"-%,*-'! !"2*)' (!0"3:"#01,' 8":"5#"); 

2. ?81;%-'! (%:"#%-'!.&'!: 

2.1. X2 (+"0%8*#'",1#' )*3"4%)%-'!.&'!); 

2.2. ,%&%3'! (F) +#'0%#'1)' :'!6%#!''! >*)*8%31#*-'! 

(%!")*=)%-,":; 

2.3. t-+#'0%#'1)' :")*1+':%-%,' (%#$%&%-'!.&'! (#"*:%3*-#'&' 

)*3"4%)%-'!.&'!) 

2.4. 6'#!*3'! +*#%,"4'1#' "3",'2' )*3"4%)%-! (*#'! 

+*#%,"4'1#' +"&('#'! :"!":8%3": 

9&%,8"3 !":"4 )'7%-1,' '/3" !0"0'!0'+1#": !"#=)13* (%:%8', )'.'.%-1,'" 

(%!"09&'!' +#'0%#'1)'! )3'(&3%,*-". 

#"*:%3*-#'&' 4&,":%-' ="#)*:8%3','" ± !0"3:"#01,' 8":"5#%-'., 5*,* 

+"0%8*#'",1#' 4&,":%-' - 6#*4%30%-'.. 

 



! &#!

."&'  3.  !"+1."#'  8")*+&,%&'!  (%:%8%-'  

 

3.1. 6"4'%30%-'! +,'3'+1#' )"5"!'".%-,%-' 

 

+&,%&"(' )*3"=',%*-"! '7%-:" 12-30 =,'! 103 ):%:#*-'.' !/%!'! 6"4'%30'. 

!5%1,'! )"!'! '3:%/!'! )'5%:&'. 6"4'%30." 8"3"=',%-" )*5:" *# ?81;(': !5%1,'! 

)"!'! :%;'4'0'! )/*3% 6"4'%30%-' (n=48) (!)' < 18.5+8/)2) :" !5%1,'! )"!'! !'<"#-'! "3 

!')!1/3'! )/*3% 6"4'%30%-' (n=55) (!)' " 25+8/)2). 6"4'%30." !"(1",* "!"+' ?81;%-! (*#'! 

)3'(&3%,*&3": "# 8"3!5&"&:%-*:": :"-",' !)'-! ?81;(' !"(1",* "!"+' '9* 20.1 =%,', 

5*,* )"7",' !)'-! ?81;(' - 20.9 =%,' (P=.023). 

 

 

3.1.1. 6"4'%30." (%;"!%-" !5%1,'! )"!'! )'5%:&'. 

 

9&%," 6"4'%30! (!5%1,'! )"!'! :%;'4'0'. - 48 :" !5%1,'! )"!'! !'<"#-'. "3 

!')!1/3'. - 55) >/*3:" !5%1,'! )"!'! 6#*-,%)%-' -"&(&*-'! "!"+':"3, )"8#") )"!'! 

!'<"#-'!/!')!1/3'! )/*3% 6"4'%30." 63.3%-! :" )"!'! :%;'4'0'! )/*3% 6"4'%30." 33.3%-! 

)%3"#5%! 6%#'*:'! (%):%8 "7%3'(3%-*:". !5%1,'! )"!'! '3:%/!'! 4&,',%-'! 

6#*8#%!'#%-". !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-'! ?81;(' !"(1",' !)' 

(%":8%3:" 17.15 +8/)2-! (15-18.49 +8/)2)(SD 0.91), 5*,* !5%1,'! )"!'! !'<"#-'!/!')!1/3'! 

)/*3% 6"4'%30." ?81;(' - 31.30 +8/)2-! (25-47+8/)2)(SD 5.6). 6"4'%30." 8"3"=',%-" ?81;%-(' 

!5%1,'! )"!'! '3:%/!'! )'5%:&'. )*9&"3','" 45#. 3-('. 

 

 

 



! &$!

45#',' 3. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" !)'-! )'5%:&'. (%) 

 

!)' +8/)2 !5. )"!'! :%;'4'0' 

n(%) 

!5. )"!'! !'<"#-% 

n(%) 

P  

<16 

16-16.99 

17-18.49 

18.5-24.99 

25-29.9 

30-34.9 

35-39.9 

>40 

6 (12.5%) 

8 (16.7%) 

34 (70.8%) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27 (49.1%) 

15 (27.3%) 

7 (12.7%) 

6 (10.9%) 

?")' n 48 (100%) 55 (100%) 

.000 (#) 

 

(%3'(&3": !)'-! +,"!';'+"4'" ?"3:"4&'! )!*;,'* *#8"3'2"4''! 2004 = 8":"5%:&'! 

)'5%:&'.  

X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  

 

 

 

 

 

 

 



! &%!

<"#-=*3'"3 6"4'%30." 74.5%-! "7%3'(3%-*:" !5%1,'! 45')*&"3' !";"#&%,'! 

"-:*)'31#' 5"!'".'! 8":"3"=',%-" (.%@*-=%,'! 8"#(%)*=%#',*-" > 0.8), 5*,* 

!5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' "7'3'(3%-*:" ."3"-"#' (66.7%) "3 

8'3*':1#' (31.3%) 0'6'! 8":"3"=',%-" (P=.000) (45#',' 4).  

 

45#',' 4. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" 8"45')*&3%-'! 0'6'! )'5%:&'.. 

8"45')*&3%-'! 0'6' !)' < 18.5 !)' " 25  P 

."3"-"#' 66.7% 16.4% 

"-:*)'31#' 2.1% 74.5% 

8'3*':1#' 31.3% 9.1% 

?")' 100% 100% 

.000 # 

 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#) 

 

 

3.1.2. 6"4'%30." !/%!*-#'&' 8"3&'."#%-'! (%;"!%-" 

 

!/%!*-#'&' 8"3&'."#%-'! (%;"!%-" 0"3%#'! (+",'. $"10"#:" 12-18 =,'! "!"+'! 

45 )*2"#: 6"4'%30!, )".8"3 22-'! !5%1,'! )"!'! '3:%/!' < 18.5+8/)2, 5*,* 23-'! " 25+8/)2. 

0"3%#'! (+",'. !/%!*-#'&' 8"3&'."#%-'! (%;"!%-" )*5:" "8#%.&% 6"4'%30%-(' 

8*3":%-'! :'!8%3%2''. "!"+'!8"3 :")*1+':%-,": (1 6"4'%30'). 

:":8'3:", #*) Ma-0 "7%3'(3%-*:" )5*,*: %#. )*2"#: 6"4'%30! 8*3":%-'! 

:'!8%3%2''. (!)'<18.5+8/)2), #*)%,!"4 8")*1&,'3:" -*/&%3'! .)'"3*-" P-2 :" 

"/!',"#1,' .)'"3*-" Ax-1. 



! &&!

22 =,'! 6"4'%30! (!)'<18.5+8/)2), #*)%,!"4 "7%3'(3%-*:" 8 =,'! 5"38#@,'&*-'! 

)%*#":' ")%3*#%", 0"3%#'! (+",'. (%;"!%-'!"! 8")*1&,'3:" !/%!*-#'& 

8"3&'."#%-"(' $")*#$%3" Ma2, P3, Ax2. 

:"3"#$%3' )*2"#:' 6"4'%30%-'! 1)#"&,%!*-"!, #*8*#4 !5%1,'! )"!'! 

:%;'4'0'., "!%&% !5%1,'! )"!'! !'<"#-%/!')!1/3'. "# "7%3'(3%-*:" $")*#$%3" 

!/%!*-#'& 8"3&'."#%-"('. .1)4", !"#@%&% ?'#+&,%-'! 8"3&'."#%-" Ma3 :" Ma2 :*3%2% 2 

=%,2% )%0' 53'! )*)%3!0#1'#% 6"4'%30%-(' !5%1,'! )"!'! :%;'4'0'. "7%3'(3%-*:" 6 

)*2"#:!, )"('3 #*:%!"4 )*2"#: 6"4'%30%-(' !5%1,'! )"!'! !'<"#-'./!')!1/3'. !"#@%&% 

?'#+&,%-'! "#"!"+)"#'! 8"3&'."#%-"! "# >/*3:" ":8','. "/&% 8"!".&",'!='3%-%,'" 

'! ;"/0', #*) 6"4'%30%-(' !5%1,'! )"!'! !'<"#-'./!')!1/3'. !"#@%&% ?'#+&,%-(' 

<"#-": '9* 8")*5"01,' 45')*&"3' /!*&','. 

 

 

3.1.3. )%3!0#1",1#' ;13/4'" 8")*+&,%1, 6"4'%30%-(' 

 

)%3"#5%! "!"+'!" (P=.885) :" )%3!0#1",1#' 4'+,'! :"#7&%&'! "!"+'! (P=.121) 

)'5%:&'. :"-",' !)'-! :" )"7",' !)'-! ?81;%-! (*#'! !0"0'!0'+1#": !"#=)13* 

!5&"*-" "# '/3" :":8%3','. )%3"#5%! !"(1",* "!"+' (%":8%3:" 12.95 =.-! (SD 1.48) )"!'! 

:%;'4'0'! )/*3% 6"4'%30." ?81;(' :" 12.91 =.-! (SD 1.63) <"#-=*3'"3/)!1/"3 6"4'%30." 

?81;(' (:'"8#")" 1).  

 

 

 

 

 



! &'!

:'"8#")" 1. )%3"#5%! "!"+' !"+&,%& ?81;%-('  

 

             

                  

                 (%3'(&3": F-0%!0' 

                 P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  

                 :'"8#")"2% )*9&"3',' )*3"4%)%-' !0"0'!0'+1#": !"#=)13*: "# 

)''$3%&" 

 

 

)%3!0#1",1#' 4'+,'! :"#7&%&'! !"(1",* "!"+' !5%1,'! )"!'! !'<"#-'! "3 

!')!1/3'! )/*3% 6"4'%30." ?81;(' (%":8%3:" 16.15 =%,! (SD 4.720), 5*,* )"!'! 

:%;'4'0'! )/*3% 6"4'%30." ?81;(' - 14.74 =%,! (SD 3.061) (:'"8#")" 2); .1)4" %! 

8"3!5&"&%-" "# "7)*$3:" !0"0'!0'+1#": !"#=)13*. 

 

 

 

 

 



! &(!

:'"8#")" 2. )%3!0#1",1#' 4'+,'! :"#7&%&'! !"(1",* "!"+%-' !"+&,%& ?81;%-(' 

 

 

 

                 (%3'(&3": F-0%!0' 

                 P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  

                 :'"8#")"2% )*9&"3',' )*3"4%)%-' !0"0'!0'+1#": !"#=)13*: "# 

)''$3%&" 

 

 

)%3"#5%! 6%#'*:':"3 #%81,"#1,' )%3!0#1",1#' 4'+,' "7)*$3:" 5 (10.4%) 

)"!'! :%;'4'0'! )/*3% 6"4'%30(' :" 11 (20%) <"#-=*3'"3/)!1/"3 6"4'%30('. :"3"#$%3 

6"4'%30%-! "7%3'(3%-*:". )%3!0#1",1#' 4'+,'! !5&":"!5&"  0'6'! :"#7&%&". 

!0"0'!0'+1#": !"#=)13* !5&"*-" ?81;%-! (*#'! "# :":8%3'," (P=.340). .1)4", I 

")%3*#%'!" :" )%3*)%0#*#"8''! )*)"0%-1,' !'5('#'! 0%3:%34'" (%'3'(3%-" :"-",' 

!)'-! )/*3% 6"4'%30%-('. )%3!0#1",1#' 4'+,'! :"#7&%&'! 0'6%-! (*#'! 9&%,"2% 

5('#": "7'3'(3%-" *,'8*)%3*#%" :" '8'  ."3"-#": '9* 8"3"=',%-1,' *#'&% !"+&,%& 

?81;('. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" )%3!0#1",1#' 4'+,'! 5"!'".'! 



! &)!

)'5%:&'. )*9&"3','" 45#', 5-(', 5*,* )".' 8"3"=',%-" )%3!0#1",1#' 4'+,'! 

:"#7&%&'! !"5'! )'5%:&'. :'"8#")" - 3-2%. 

 

 

45#',' 5. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" )%3!0#1",1#' 4'+,'! 

5"!'".'! )'5%:&'.(%) 

)%3!0#1",1#' ;13/4'" !)' <18.5  !)'"25  P  

#%81,"#1,' 4'+,' 

I ")%3*#%" 

II ")%3*#%" 

*,'8*)%3*#%" 

:'!)%3*#%" 

)%3*#"8'" 

)%3*)%0#*#"8'" 

5  (10.4%) 

6  (12.5%) 

7  (14.6%) 

20  (41.7%) 

3  (6.3%) 

2  (4.2%) 

5  (10.4%) 

11  (20%) 

2  (3.6%) 

8  (14.5%) 

23  (41.8%) 

4  (7.3%) 

5  (9.1%) 

2  (3.6%) 

?")' 48 (100%) 55 (100%) 

.340 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  

45#',(' )*9&"3',' )*3"4%)%-' !0"0'!0'+1#": !"#=)13*: "# )''$3%&" 

 

 

 

 

 

 

 



! '+!

:'"8#")" 3. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" )%3!0#1",1#' ;13/4''! 

:"#7&%&'! 5"!'".'! )'5%:&'. (%). 

 

 

 

 

8")*&,'3:" :":%-'.' +*#%,"4'" )%3!0#1",1#' 4'+,'! :"#7&%&"!" :" !)'-! 

4&,',%-'! 6#*8#%!'#%-"! (*#'! (R=.448, P=.005) (:'"8#")" 4). )%3!0#1",1#' 4'+,'! 

:"#7&%&%-'! !"(1",* "!"+' !5%1,'! )"!'! !'<"#-'! "3 !')!1/3'! )/*3% 6"4'%30." ?81;(' 

(%":8%3:" 16.15 =%,! (SD 4.720), 5*,* !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30." 

?81;(' - 14.74 =%,! (SD 3.061). !5%1,'! )"!'! 4&,',%-%-'! )+&%.#' 6#*8#%!'#%-" 

)"7",' !)'-! ?81;(' %).5&%*:" !"(1",*: 16.95 =,'! "!"+! (SD 5.652), 5*,* :"-",' 

!)'-! ?81;(' - 13.93 =%,! (SD 3.275). 

 

 

 



! '*!

:'"8#")" 4. !5%1,'! )"!'! 4&,',%-%-'!" :" )%3!0#1",1#' 4'+,'! :"#7&%&'! 

!"(1",* "!"+%-'! (%:"#%-" 

 

 

 

 

3.1.4. :%#)"0*6".'%-' 8")*+&,%1, 6"4'%30%-(' 

 

>'#!10'2)'! (P=.049), !0#'%-'!" (P=.000) :" ("&' "+"30*2'! (>'6%#6'8)%30"4'") 

(P=.000) !'5('#% !"#=)13*: !<"#-*-:" )"7",' !)'-! )/*3% 6"4'%30%-(', 5*,* "+3%! 

!'5('#% .'./)'! ."3"-#": 8"3"=',:" !"+&,%& ?81;%-(' (P=.211). !"+&,%& ?81;%-(' 

6"4'%30." 8"3"=',%-" :%#)"0*6".'%-'! !'5('#'!" :" !)'-! )'5%:&'. )*9&"3','" 

45#', 6-('. 

 



! '"!

45#',' 6. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" :%#)"0*6".'%-'! !'5('#'! 

)'5%:&'. (%) 

:%#)"0*6".'%-' !)' < 18.5 !)' " 25   P 

<"#-.)'"3*-" 52.1% 70.9% .049 # 

"+3% 45.8% 58.2% .211 

!0#'%-' 2.2% 70.9% .000 # 

>'6%#6'8)%30"4'" 6.3% 47.3% .000 # 

 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#) 

 

8"#:" >'#!10'2)'! "#!%-*-'!",  !"'30%#%!*: )'&'$3'%. (%;"!%-" >'#!10'2)'! 

5"#'!5'! )'5%:&'.. "7)*$3:" #*) )@')% 5"#'!5'! >'#!10'2)'! 8")*&,'3%-'! !'5('#% 

6#"/0'+1,": "# 8"3!5&"&:%-*:" ?81;%-'! )'5%:&'.. 

"+3%! 5"#'!5'! )'5%:&'. "!%&% "# 8")*&,'3:" )3'(&3%,*&"3' !5&"*-" ?81;%-! 

(*#'!. 

!0#'%-' !"#=)13*: 5('#' '9* )"7",' !5%1,'! )"!'! '3:%/!'! )/*3% 6"4'%30%-(' 

(:"-",' !)'-! )/*3% 6"4'%30." 2.2%-(' :" )"7",' !)'-! )/*3% 70.9 % 6"4'%30('), ")"!."3 

(%;%#',' !0#'%-' 8")*1&,'3:" !0#'%-'! )/*3% 6"4'%30." .'./)'! 1/3-!  (!"#@%&% 

?'#+&,%-', =%,', :13:1,*%-').  

 ("&' "+"30*2' "!%&% !"#=)13*: 5('#' '9* <"#-' =*3'!/!')!1/3'! )/*3% 6"4'%30%-(' 

(47.3% ) !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-."3 (%:"#%-'. (6.3%). (45#',' 4). 

!5%1,'! )"!'! !'<"#-'!/!')!1/3'! )/*3% 6"4'%30." ?81;(' ("&' "+"30*2' 15('#%!": 

&,'3:%-*:" '7,'%-(', !"#@%&% ?'#+&,%-'! /&%( :" !"2"#:1,('. 

 



! '#!

3.1.5. 8")*+&,%1,' 6"4'%30%-'! 8'3%+*,*8'1#' !0"01!' 

 

!"!/%!* .)'"3*-" *#'&% !"+&,%&' ?81;'! 6"4'%30%-'! 3"5%&"#2% )%0(' 

="#)*:8%3',' '9* (%#%1,' 0'6'! .)'"3*-'.. )")"+"41#' 0'6'! !"!/%!* .)'"3*-" 

"7%3'(3%-*:". )5*,*: !5%1,'! )"!'! !'<"#-'!/ !')!1/3'!  )/*3% 6"4'%30%-! (14 %). 

)='#' !"!/%!* .)'"3*-" 8")*1&,'3:" )5*,*: 2 6"4'%30! !5%1,'! )"!'! :%;'4'0'. :" 

1 6"4'%30! 8*3":%-'! :'!8%3%2''..  

+,'0*#'! &'#','2"4'" "# "7%3'(3" "#4 %#. 6"4'%30! *#'&% !"+&,%&' 

?81;':"3. 91#":7%-"! '/4%&:" 8"-#09%,%-1,' :':' !"!/%!* -"8%%-'! "#!%-*-" 

6"4'%30." :': 1)#"&,%!*-"(' (n=38) !5%1,'! )"!'! :%;'4'0'.. )4'#% !"!/%!* -"8%%-'! 

>'6*6,"2'" .'./)'! ."3"-"#' !'5('#'. 8")*&,'3:" *#'&% !"+&,%& ?81;('.  

!"(*! (%;"!%-'!"! !"91#":7%-* '9* !5%1,'! )"!'! :%;'4'0'! )/*3% %#. 

6"4'%30(', :'"83*2'. )'1,%#'! "6,"2'", !"(*! "6,"2''! "#!%-*-" (!"(*! !'8#@% 

2*3:'. 1.5 !)) :" 1 6"4'%30(' 8*3":%-'! :'!8%3%2''. - &'=#* 8#@%,' !"(*! "#!%-*-". 

-')"31",1#' 8"!'3?&'! )*3"4%)%-':"3 "7!"3'(3"&' '9* 2*3#'!%-#' !"(&',*!3*! 

"#!%-*-" 8*3":%-'! :'!8%3%2''! )/*3% 6"4'%30('.  

!"(&',*!3*! 8")*5"01,' >'6*6,"2'" 8")*&,'3:" !5%1,'! )"!'! :%;'4'0'! 

)/*3% 6"4'%30." 31.6 %-!, 5*,* !5%1,'! )"!'! !'<"#-'!/ !')!1/3'! )/*3% 6"4'%30." 

21.2%-!, !"(&',*!3*! "#")+&%.#": 8")*5"01,' >'6*6,"2'" 1;#* 5('#' "7)*$3:" 

!5%1,'! )"!'! !'<"#-'!/ !')!1/3'! )/*3% 6"4'%30." ?81;(', !5%1,'! )"!'! :%;'4'0'! 

)/*3% 6"4'%30." ?81;."3  (%:"#%;-'. (60.6% :" 15.8% (%!"-")'!":).  

%! )*3"4%)%-' :":"!01#:" )4'#% )%3?'! 7#1! 1,0#"!*3*8#";'1,' +&,%&'! 

(%:%8%-'., ')'! 8".&",'!='3%-'., #*) )!1/"3' 6"4'%30%-'! -')"31",1#' 8"!'3?&" 

5('#": 8"@3%,%-1,' :" "#"21!0'". 

 



! '$!

3.1.6. )4'#% )%3?'! 7#1! %/*!+*6'1#' 8")*+&,%&%-'! (%:%8%-' 

 

!"+&,%& ?81;%-(' !0"0'!0'+1#": !"#=)13* !5&"*-" "# :":8'3" )4'#% )%3?'! 

7#1! *#8"3*%-'! 1,0#"-8%#'.' 8")*+&,%&'. "30#",1#' ;*,'+1,%-'! #'45&'! 

(P=.322), !"+&%#45%%-'! !"(1",* )*41,*-'!" (P=.932) :" ;*,'+1,%-'! !"(1",* 

2*)%-'! (P=.959) )'5%:&'. (45#',' 7). '! ;"/0', #*) "30#",1#' ;*,'+1,%-'! 

#"*:%3*-" "# 8"3!5&"&:%-*:" !5%1,'! )"!'! !'<"#-'!" :" :%;'4'0'! )/*3% 

6"4'%30%-(', %).5&%&" "30')'1,%#'! >*#)*3'! :*3%%-'! (%:"#%-'! (%:%8!"4 

(!0"0'!0'+1#": !"#=)13* !5&"*-" "# "7'3'(3" ?81;%-! (*#'!) :" "!%&% :'"83*2%-'! 

8"3"=',%-"!"4. "30#",1#' ;*,'+1,%-'! #"*:%3*-" !5%1,'! )"!'! 

!'<"#-'!/!')!1/3'! )/*3% 6"4'%30%-(' )*)"0%-1,' '9* 6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)'!" :" )%0"-*,1#' :"#7&%&%-'! (%).5&%&%-(', 5*,* !5%1,'! )"!'! 

:%;'4'0'! )/*3% 6"4'%30%-(' *&"#'1,' :'!;13/4''! :#*!. 

 

45#',' 7. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" "30#",1#' ;*,'+1,%-'! 

#'45&'!, !"+&%#45%%-'! !"(1",* )*41,*-'!" :" ;*,'+1,%-'! !"(1",* 2*)'! 

)'5%:&'. 

 !)' < 18.5 !)' " 25  P 

AFC 11.21±6.67 12.82±9.29 .322 

!"+&%#45%%-'! )*41,*-" (!)3) 7.56±5.05 7.63±3.79 .932 

;*,'+1,%-'! 2*)" ())) 4.59±1.84 4.61±1.67 .959 

(%3'(&3": (%:%8%-' 8")*!"51,'" !"(1",* )"$&%3%-%,! ± SD (!0"3:"#01,' 8":"5#") 

F-0%!0' 

P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  

45#',(' )*9&"3',' )*3"4%)%-' !0"0'!0'+1#": !"#=)13*: "# )''$3%&" 



! '%!

3.1.7. #%6#*:1/4'1,' :"#7&%&%-'! !"5%%-' 8")*+&,%1, 6"4'%30%-(' 

 

!"+&,%& ?81;%-(' 6"4'%30%-'! 8"3"=',%-" :'"83*2%-'! )'5%:&'. )*9&"3','" 

45#', 8-('. 

:":8'3:" !"#=)13* +*#%,"4'%-' :'"83*2%-'! )'5%:&'. -"&(&*-':"3 )"7",' :" 

:"-",' !)'-! )/*3% "5",8"2#:" /",%-('. +%#@*:, !"+&%#45%%-'! 6*,'4'!0*2'! 

!'3:#*)' :" )%0"-*,1#' !'3:#*)' 9&%,"2% 5('#' :'"83*2%-' '9* !5%1,'! )"!'! 

!'<"#-'! "3 !')!1/3'! )/*3% 6"4'%30%-(', 5*,* ."3:"9*,',' ":#%3",1#' 

>'6%#6,"2''! "#"+,"!'+1#' ;*#)" :" *&"#'1,' :'!;13/4'" 6#%&",'#%-:" !5%1,'! 

)"!'! :%;'4'0'! )/*3% 6"4'%30%-(' (P=.000). 46 6"4'%30! :"1:8'3:" 6*,'4'!01#' 

!"+&%#45%%-'! !'3:#*)', )"8#") )%0"-*,1#' :"#7&%&%-', '3!1,'3#%2'!0%30*-" 

(HOMA-IR>2.77) :" !')!1/3% (!)'>30+8/)2) )".8"3 "7%3'(3%-*:" 25 6"4'%30!. 

6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' )"!'! :%;'4'0'! )/*3% )5*,*: 3 6"4'%30(' 

:":8'3:". ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)" +' "#4 

%#. !5%1,'! )"!'! !'<"#-'! :" !')!1/3'! )/*3% 6"4'%30(' "# 8")*&,%3',". 

>'6%#6#*,"/0'3%)'" .'./)'! ."3"-#": 8"3"=',:" !"+&,%& ?81;%-! (*#'!. 

%18*3":*0#*61,' ")%3*#%'! 0%3:%34'" "7'3'(3%-" !5%1,'! )"!'! :%;'4'0'! )/*3% 

6"4'%30%-('. #"4 (%%5%-" >'6*8*3":*0#*61, >'6*8*3":'2)!, #*)%,'4 5('#'" +&%-'.' 

:"#7&%&%-'! "3 &"#?'('! ;*32% 8"3&'."#%-1,' !5%1,'! )"!'! :%;'4'0'!"!, "# 

8")*&,%3'," "#4 %#. 8")5:"# 6"4'%30(', #*)%,!"4 !5%1,'! )"!'! '3:%/!'! 

6#*-,%)%-' -"&(*-'! "!"+':"3 "7%3'(3%-*:". (:'"8#")%-' 5 :" 6). 

 

 

 

 



! '&!

45#',' 8. !"+&,%& ?81;%-(' 6"4'%30%-'! 8"3"=',%-" :'"83*2%-'! )'5%:&'. (%) 

 

:'"83*2' !)' <18.5  !)'"25  P  

PCOS# 

)%0"-*,1#' !'3:#*)' &PCOS 

NCAH# 

!"+&%#45'! :'!;13/4'" 

>'6%#6#*,"/0'3%)'" 

:'!)%3*#%" 

%18*3":*0#*61,' ")%3*#%" 

!"+&%#45'! 6'#&%,":' 1+)"#'!*-" 

)'1,%#'! "6,"2'" 

8*3":%-'! :'!8%3%2'" 

%3:*)%0#'*2' 

!"+&%#45'! ;*,'+1,1#' 4'!0" 

3 (6.3%) 

0% 

14 (29.2%) 

10 (20.8%) 

6 (12.5%) 

4 (8.3%) 

5 (10.4%) 

1 (2.1%) 

1 (2.1%) 

1 (2.1%) 

2 (4.2%) 

1 (2.1%) 

21 (38.2%) 

25 (45.5%) 

0% 

2 (3.6%) 

5 (9.1%) 

0% 

1 (1.8%) 

0% 

0% 

0% 

1 (1.8%) 

0% 

!1, 48 (100%) 55 (100%) 

.000 # 

 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#) 

 

 

 

 

 



! ''!

:'"8#")" 5. !5%1,'! )"!'! !'<"#-'! "3 !')!1/3'! )/*3% 6"4'%30." 8"3"=',%-" (%) 

@'#'.":": 6#%&",'#%-":' :'"83*2%-'!  )'5%:&'. 

 

 

 

(%3'(&3": PCOS - !"+&%#45%%-'! 6*,'4'!0*2'! !'3:#*)' 

                 NCAH -  ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' 

;*#)" 

                 OD - *&"#'1,' :'!;13/4'" 

                 MS - )%0"-*,1#' !'3:#*)' 

 

 

 

 

 



! '(!

:'"8#")" 6. !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30." 8"3"=',%-" @'#'.":": 

6#%&",'#%-":' :'"83*2%-'! )'5%:&'. (%) 

 

 

 

(%3'(&3": PCOS - !"+&%#45%%-'! 6*,'4'!0*2'! !'3:#*)' 

                 NCAH - ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' 

;*#)" 

                 OD - *&"#'1,' :'!;13/4'" 

                 MS - )%0"-*,1#' !'3:#*)' 

 

 

 

 

 



! ')!

3.1.8. #%6#*:1/4'1,' ;13/4'" 8")*+&,%1, 6"4'%30%-(' 

 

+&,%&"(' )*3"=',% 6"4'%30." 1)#"&,%!*-" "# %=%*:" !/%!*-#'& 45*&#%-"!. 

)5*,*: 6"4'%30." )4'#% 3"=',' '9* !/%!*-#'&": "/0'1#': 9 (18.7%) 6"4'%30' :"-",' 

!)'-! ?81;(' :" 19 (34.5%) 6"4'%30' )"7",' !)'-! ?81;('. )".8"3 3*#)",1#' 

#%6#*:1/4'1,' ;13/4'" "7%3'(3%-*:" )"!'! :%;'4'0'! )/*3% 6"4'%30." 4.2%-! (2 

6"4'%30'), 5*,* )"!'! !'<"#-'!/!')!1/3'! )/*3% 6"4'%30." 5.5%-! (3 6"4'%30'). 

13"9*;*-" <"#-*-:" )"7",' !)'-! )/*3% ?81;('; '3;%#0',*-" 8")*&,'3:" 4 (8.4%) 

)"!'! :%;'4'0'! )/*3% 6"4'%30(' :" 16 (29.1%) !5%1,'! )"!'! !'<"#-'!/!')!1/3'! )/*3% 

6"4'%30(' (P=.028) (45#',' 9, :'"8#")" 7).   

 

45#',' 9. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" #%6#*:1/4'1,' ;13/4''! 

)'5%:&'.. 

#%6#*:1/4'1,' ;13/4'" !)' <18.5  !)'"25   

P 

I 13"9*;*-" 2.1% 16.4% 

II 13"9*;*-" 6.3% 12.7% 

3*#)",1#' 4.2% 5.5% 

+*30#"4%;4'"! '9%3%-:" 6.3% 0 

!/%!*-#'&": "#""/0'1#' 81.3% 65.5% 

!1, 100% 100% 

.028 # 

 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#) 

 



! (+!

:'"8#")" 7. !"+&,%& ?81;%-(' 6"4'%30." 8"3"=',%-" #%6#*:1/4'1,' ;13/4''! 

)'5%:&'. (%) 

 

(%3'(&3": St I – I 1(&',*-" 

                  St II -  II 1(&',*-" 

                  Virgo - !/%!*-#'&": "#""/0'1#' (/",'(&',') 

                  N - 3*#)",1#' 

   

 



! (*!

3.2. 6"4'%30%-'! >*#)*31,' )"$&%3%-,%-' :" )".' 

+*#%,"4'%-'  !5%1,'! )"!'! '3:%/!."3 

 

>*#)*31,' 6"#")%0#%-' !"+&,%&' ?81;%-'! )'5%:&'. )*4%)1,'" 45#', 10-('.  

>*#)*31,' 6"#")%0#%-'! 8")*+&,%&'! (%:%8": !0"0'!0'+1#": !"#=)13* 

!5&"*-" !"+&,%& ?81;%-! (*#'! :":8'3:" FSH, FT, TT, SHBG :*3%%-'! )'5%:&'.. 

;*,'+1,)"!0')1,'#%-%,' >*#)*3'! (FSH) (P=.013) :" !%/!-!0%#*': 

(%)"+"&('#%-%,' 8,*-1,'3'! (SHBG) (P=.000) :*3%%-' !"#=)13*: )"7",' '9* :"-",' 

!)'-! )/*3% 6"4'%30." ?81;(' !5%1,'! )"!'! !'<"#-'!/!')!1/3'! )/*3% 6"4'%30%-'! 

?81;."3 (%:"#%-'., 5*,* ."&'!1;",' 0%!0*!0%#*3'!" (FT) (P=.019) :" !"%#.* 

0%!0*!0%#*3'! (TT) (P=.003) :*3%%-' !"#=)13*: )"7",' "7)*$3:" !5%1,'! )"!'! 

!'<"#-'!/!')!1/3'! )/*3% 6"4'%30%-(' :"-",' !)'-! )/*3% 6"4'%30%-'! ?81;%-."3 

(%:"#%-'.. !"#=)13* !5&"*-" "# :":8'3:" %!0#":'*,'!" :" "30')'1,%#'! >*#)*3'! 

(AMH) (P>.05) :*3%%-! (*#'! ?81;%-'! )'5%:&'.. )'15%:"&": NCAH :" PCOS 

:'"83*2%-'! !'5('#'! )'5%:&'. ?81;%-! (*#'! !"#=)13* !5&"*-'!", "# :":8'3:" 

)3'(&3%,*&"3' !5&"*-" :")"5"!'".%-%, >*#)*31, 6"#")%0#%-! (*#'!. +%#@*:, 

:%>':#*%6'"3:#*!0%#*3!1,;"0'!" :" 17->':#*/!'6#*8%!0%#*3'! :*3%%-' 

.'./)'! ."3"-"#' '9* *#'&% !"+&,%& ?81;('. #"4 (%%5%-" 6#*,"/0'3'! :*3%!, '!'4 

.'./)'! ."3"-"#' '9* *#'&% ?81;(', #"4 %).5&%&" :" "!"5"&! >'6%#6#*,"/0'3%)''! 

:'"83*2'! 8"3"=',%-"! (."3"-"#' *#'&% !"+&,%& ?81;(').  &'3"':"3 8*3":%-'! 

:'!8%3%2''! >*#)*31,' )"5"!'".%-,%-' !6%4';'1#'", "# "#'! :")*+':%-1,' !)'-2% 

:" 8")*):'3"#%*-! )'!' 8%3%0'+1#' 5"!'".':"3, ") )*3"4%)%-'! 8"35',&" ?81;%-'! 

(%:"#%-'!"! "# )'&'$3'%. )'2"3(%=*3',":. 

 

 



! ("!

45#',' 10. !"+&,%& ?81;%-(' >*#)*31,' 6"#")%0#%-'! 8"3"=',%-" 

 

>*#)*31,' "3",'2' # 

(3*#)") 

!)' <18.5  !)'"25  P  

FSH (3-12 IU/I) 10.7±6.1 7.89±3.57 .013 # 

LH (0.8-10.5 IU/I) 9.76±6.3 7.49±5.2 .099 

E2 (13-191 ng/ml) 37.6±23.1 40.3±32.4 .691 

AMH (1.3-7 ng/ml) 3.5±1.27 4.7±4.02 .351 

FT (0.5-1.7 ng/ml) 1.88±0.98 2.59±1.45 .019 # 

TT (0.1-0.9 ng/ml) 0.65±0.5 1.07±0.8 .003 # 

SHBG (15-120 nmol/l) 55.2±40.4 25.6±20.0 .000 # 

DHEA-S (0.8-3.9 U/ml) 3.45±1.4 3.73±1.17 .414 

17-OHP (0.3-1.0 ng/ml) 1.05±0.56 1.05±0.56 .992 

PRL (1.2-19.5 ng/ml) 19.3±13.8 18.24±10.6 .678 

Cortisol (50-250 pg/ml) 169.15±27.08 213.58±89.22 .549 

 

(%3'(&3": (%:%8%-' 8")*!"51,'" !"(1",* )"$&%3%-%,! ± SD (!0"3:"#01,' 

8":"5#") 

F-0%!0'  

P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#)  

#8*3":%-'! :'!8%3%2''! )/*3% 6"4'%30'! FSH :" !5&" >*#)*31,' 6"#")%0#%-' "# 

'/3" 8".&",'!='3%-1,' !0"0'!0'+1#' :")1("&%-'!"!.  

 

 



! (#!

8")*&,%3','" !)'-! +*#%,"4'%-' >*#)*31, )"$&%3%-,%-."3. !)' 

!0"0'!0'+1#": !"#=)13* 1"#9*;'. +*#%,"4'"('" ;*,'+1,*)"!0')1,'#%-%, 

>*#)*3."3 (P=.009) :" !%/!!0%#*':(%)-*<&%, 8,*-1,'3."3 (P=.001), 5*,* 

."&'!1;", (P=.001) :"  !"%#.* 0%!0*!0%#*3."3 (P=.002) !0"0'!0'+1#": !"#=)13*: 

:":%-'.": +*#%,'#%-!. :"3"#$%3 >*#)*31, )"$&%3%-,%-."3 !)'-! !0"0'!0'+1#": 

!"#=)13* +*#%,"4'%-' "# 8")*&,'3:".  

!"+&,%& ?81;%-(' >*#)*31,' )"$&%3%-,%-'! !0"0'!0'+1#": !"#=)13* (%:%8%-'! 

(%:"#%-" )*4%)1,'" :'"8#")" 8-('. !)'-! +*#%,"4'" >*#)*31, 6"#")%0#%-."3 

)*4%)1,'" 45#', 11-('.  

 

 

:'"8#")" 8. !"+&,%& ?81;%-(' >*#)*31,' )"$&%3%-,%-'! !0"0'!0'+1#": 

!"#=)13* (%:%8%-'! (%:"#%-" 

 

 

 



! ($!

45#',' 11. !)'-! +*#%,"4'" >*#)*31, 6"#")%0#%-."3 

>*#)*31,' 6"#")%0#%-' R P  

FSH 

LH 

E2 

AMH 

DHEA-S 

17-OHP 

PRL 

FT 

TT 

SHBG 

Cortisol 

-.300 

-.207 

-.141 

.161 

.070 

.002 

-.089 

-.364 

.327 

-.386 

.157 

.009 # 

.078   

.229 

.404 

.590 

.985 

.415 

.001 # 

.002 # 

.001 # 

.767 

 

(%3'(&3": 6'#!*3'! +*#%,"4'1#' "3",'2'  

P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#)  

 

 

 

 

 

 

 



! (%!

3.3. -"&(&*-'! 6%#'*:':"3 !)'-! 6#*-,%)'! )/*3% 6"4'%30." :" 

)%3"#5%! (%):%8 !)'-! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 

6"4'%30." +,'3'+1#->*#)*31,' )"5"!'".%-,%-'! (%:"#%-'.' 

"3",'2' 

 

#*8*#4 1+&% "7'3'(3", 9&%," 8")*+&,%1, 6"4'%30! (!5%1,'! )"!'! :%;'4'0'. - 

48 :" !5%1,'! )"!'! !'<"#-'. "3 !')!1/3'. - 55) >/*3:" !5%1,'! )"!'! 6#*-,%)%-' 

-"&(&*-'! "!"+':"3, )"8#") !5%1,'! )"!'! !'<"#-'!/!')!1/3'! )/*3% 6"4'%30." 63.3%-! 

(n=35) :" !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30." 33.3%-! (n=16) )%3"#5%! 6%#'*:'! 

(%):%8 "7%3'(3%-*:". !)'-! 4&,',%-'! 6#*8#%!'#%-", #"4 +*3+#%01,": %).5&%*:" 

)%3!0#1",1#' 4'+,'! :"#7&%&'! 6%#'*:!.  

!"'30%#%!*: )'&'$3'%. )*8&%5:'3" (%:"#%-" /&%?81;%-! (*#'!. 8")*'9* *.5' 

/&%?81;':  

1. !0"-',1#": <"#-' =*3'! )/*3% 6"4'%30%-' (!)' $) 

2. <"#-' =*3'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-' (!)'$$ ) 

3. !5%1,'! )"!'! !0"-',1#' :%;'4'0'! )/*3% 6"4'%30%-' (!)'%) 

4. !5%1,'! )"!'! :%;'4'0'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-' (!)'%%) 

)%3!0#1",1#' 4'+,'! :"#7&%&'!" :" !)'-! 4&,',%-'! 6#*8#%!'#%-'! "!"+%-! 

(*#'! 6"4'%30." ).%, ?81;(', #*8*#4 1+&% "7'3'(3", 8")*&,'3:" !0"0'!0'+1#": 

!"#=)13* :":%-'.' +*#%,"4'" (R=.448, P=.005). /&%?81;%-'! 8")*9*;'! (%):8*), 

)5*,*: !5%1,'! )"!'! !'<"#-'!/!')!1/3'! ?81;%-(' (-"&(&*-':"3 <"#-=*3'"3%-' :" 

(%):%8 <"#-' =*3'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-(') !"#=)13* +*#%,"4'" "# 

:":8'3:" )%3!0#1",1#' 4'+,'! :"#7&%&'!" :" !)'-! 4&,',%-'! 6#*8#%!'#%-'! 



! (&!

"!"+%-! (*#'! (P=.098, R=346), 5*,* )"!'! :%;'4'0'! )/*3% 6"4'%30." /&%?81;%-(' 

:":8'3:" !"#=)13* :":%-'.' +*#%,"4'" (P=.000, R=0.871). 

-"&(&*-':"3 !5%1,'! )"!'! !0"-',1#' 6#*-,%)%-'! )/*3% 6"4'%30%-'!" :" 

!5%1,'! )"!'! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-'! (%:"#%-'! (%:%8": 

8")*&,'3:", #*) )%3!0#1",1#' 4'+,'! :"#7&%&'! !"(1",* "!"+' -"&(&*-':"3 

!0"-',1#": <"#-=*3'"3/)!1/"3 6"4'%30%-(' (%":8%3:" :""5,*%-'. 14 =%,!, 5*,* ') 

6"4'%30%-(' &'34 =*3'! )"0%-'! 6#*8#%!'#%-" 8"3'4":", )%3!0#1",1#' 4'+,'! 

:"#7&%&%-'! :"=9%-'! "!"+' (%%!"-")%-*:" :""5,*%-'. -18 =%,! (P=.003). !5%1,'! 

)"!'! :%;'4'0'! )/*3% 6"4'%30%-(' +' )%3!0#1",1#' 4'+,'! :"#7&%&%-' :""5,*%-'. 

15 =,'! "!"+! %).5&%*:" (P=.003) :" 6#"/0'+1,": "# 8"3!5&"&:%-*:" 6"4'%30%-'! 

/&%?81;%-! (*#'! !0"-',1#": :"-",' !)'-. :" !)'-! :"/&%'.%-'. )%3"#5%! (%):%8 

6%#'*:(' (45#',' 12). 

 

45#',' 12. )%3"#5%!, )"!'! 4&,',%-'!" :" )%3!0#1",1#' 4'+,'! :"#7&%&'! "!"+' 

!5%1,'! )"!'! !0"-',1#' 6#*-,%)%-'!" :" !5%1,'! )"!'! 4&,',%-'! 6#*8#%!'#%-'! 

)/*3% 6"4'%30%-(' 

)%3"#5%! "!"+' (=)  )"!'! 

4&,',%-'! 

"!"+' 

)%3!0#1",1#' 

4'+,'! :"#7&%&'! 

"!"+' (=)  

 

                 6"4'%30%-' 

!"(1",* ±SD P !"(1",*±SD !"(1",* ±SD P 

!)' $(n=20) 13.10 ± 1.252 _ 13.78 ± 1.865 

!)'$$(n=35) 12.79 ± 1.829 16.95 ± 5.652 17.94 ± 5.422 

!)'%(n=32) 12.79 ± 1.449 _ 14.70 ± 3.535 

!)'%%(n=16) 12.93 ± 1.557 

.693 

13.93 ± 3.275 14.79 ± 2.190 

.003 

(%3'(&3": F-0%!0' / P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  



! ('!

#"4 (%%5%-" )%3!0#1",1#' 4'+,'! :"#7&%&'! 0'6%-! (I :" II ")%3*#%", 

)%3*#"8'", )%3*)%0#*#"8'", *,'8*)%3*#%", :'!)%3*#%"), ") 6"#")%0#'! )'5%:&'. 

?81;%-! (*#'! !0"0'!0'+1#": !"#=)13* !5&"*-" "# 8")*&,%3',". .1)4" "7!"3'(3"&'", 

#*) 2*8":": ")%3*#%'! !'5('#% !<"#-*-:" !5%1,'! )"!'! :%;'4'0'! )/*3% 

6"4'%30%-('. 6'#&%,":' ")%3*#%" !"%#.*: "# "7'3'(3" "#4 %#. 6"4'%30(', #*)%,!"4 

!5%1,'! )"!'! !0"-',1#' !'<"#-% >/*3:", )"('3 #*4" )%*#":' ")%3*#%" ") 6"4'%30." 

15%-! "7%3'(3%-*:". !5%1,'! )"!'! !0"-',1#' :%;'4'0'! )/*3% 6"4'%30%-(' +' 

6'#&%,":' ")%3*#%" /&%?81;%-(' ."3"-"#' !'5('#'. '9* ="#)*:8%3',', 5*,* 

)%*#":' ")%3*#%" 1;#* 5('#": !5%1,'! )"!'! :%;'4'0'! 6#*8#%!'#%-'! )/*3% 

6"4'%30%-(' "7'3'(3" (45#',' 13). 

 

45#',' 13. )%3!0#1",1#' 4'+,'! :"#7&%&'! 0'6%-' !5%1,'! )"!'! !0"-',1#' 

6#*-,%)%-'!" :" !5%1,'! )"!'! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-(' 

)%3!01#",1#' ;13/4'" !)' $ !)'$$ !)'% !)'%% P 

I ")%3*#%" 0 5.7% 12.5% 12.5% 

II ")%3*#%" 15.0% 14.3% 9.4% 25.0% 

#%81,"#1,' 4'+,' 10.0% 25.7% 15.6% 0 

)%3*#"8'" 10.0% 8.6% 6.3% 0 

*,'8*)%3*#%" 55.0% 34.3% 40.6% 43.8% 

)%3*)%0#*#"8'" 5.0% 2.9% 6.3% 18.8% 

:'!)%3*#%" 5.0% 8.6% 9.4% 0 

.394 

             

            (%3'(&3": X2 0%!0'. P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*:  

45#',(' )*9&"3',' )*3"4%)%-' !0"0'!0'+1#": !"#=)13*: "# )''$3%&" 



! ((!

1,0#"!*3*8#";'1,": :":8%3',' "30#",1#' ;*,'+1,%-'! #"*:%3*-'! 

)'5%:&'., !"+&,%& ?81;%-! (*#'! !0"0'!0'+1#": !"#=)13* !5&"*-" "# 8")*&,'3:" 

(P>.05), )"8#") "7'3'(3" (%):%8' 0%3:%34'", #*) "30#",1#' ;*,'+1,%-'! #"*:%3*-" 

(%:"#%-'. )"7",' '9* =*3'! )"0%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-(', !0"-',1#' 

!5%1,'! )"!'! 6#*-,%)%-'! )/*3% :"3"#$%3 6"4'%30%-."3 (%:"#%-'., 5*,* ') 

6"4'%30%-(', &'34 !5%1,'! )"!'! :%;'4'0'! 6#*8#%!'#%-" 8"3'4":" "30#",1#' 

;*,'+1,%-'! #"*:%3*-" (%:"#%-'. :"-",' '9* :"3"#$%3 ?81;%-."3 (%:"#%-'. 

(45#',' 14). 

 

45#',' 14. AFC (%:"#%-" !5%1,'! )"!'! !0"-',1#' 6#*-,%)%-'!" :" !5%1,'! 

)"!'! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-('  

AFC  

                 6"4'%30%-' !"(1",* !0"3:"#01,' 

8":"5#" 

P 

!)' $ 11.75 6.608 

!)'$$ 13.43 10.573 

!)'% 11.53 6.914 

!)'%% 10.56 6.345 

.648 

 

(%3'(&3": F-0%!0' 

P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (45#',(' )*9&"3',' (%:%8%-' 

!0"0'!0'+1#": !"#=)13*: "# )''$3%&") 

 

 



! ()!

)'15%:"&": ')'!", #*) +&,%&"(' )*3"=',% 6"4'%30." 1)#"&,%!*-" "# %=%*:" 

!/%!*-#'& 45*&#%-"!, #%6#*:1/4'1,' ;13/4''! 5"!'".'! )'5%:&'. ?81;%-! (*#'! 

(%:"#%-'. )'&'7%. !0"0'!0'+1#": !"#=)13* (%:%8%-'. "7!"3'(3"&'", #*) 2*8":": 

13"9*;*-" 6#%&",'#%-:" !5%1,'! )"!'! !'<"#-'!/!')!1/3'! )/*3% 6"4'%30%-('. "/%:"3 

6'#&%,":' 13"9*;*-" 1;#* 5('#' '9* -"&(&*-':"3 !0"-',1#' <"#-' =*3'!/!')!1/3'! 

)/*3% "5",8"2#:" /",%-(', 5*,* )%*#":' 13"9*;*-" 6#%&",'#%-:" 6"4'%30%-(', 

#*)%,."4 =*3'! )"0%-'! 6#*8#%!'#%-" 8"3'4":%! )%3"#5%! (%):%8 (P=.000). 45#', 15-

(' )*9&"3','" #%6#*:1/4'1,' ;13/4''! 5"!'".' !5%1,'! )"!'! !0"-',1#' 

6#*-,%)%-'!" :" )"!'! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-('. 

 

45#',' 15. #%6#*:1/4'1,' ;13/4'" !5%1,'! )"!'! !0"-',1#' 6#*-,%)%-'!" 

:" )"!'! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-('  

#%6#*:1/4'1,' ;13/4'" !)' $ !)'$$ !)'% !)'%% P 

I 13"9*;*-" 20.0% 14.3% 3.1% 0 

II13"9*;*-" 5.0% 17.1% 9.4% 0 

3*#)",1#' 0 8.6% 0 12.5% 

+*30#"4%;4'" 0 0 9.4% 0 

!/%!*-#'&": "#""/0'1#' 75.0% 60.0% 78.1% 87.5% 

.000# 

 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#) 

 

!5%1,'! )"!'! !0"-',1#' 6#*-,%)%-'!" :" !5%1,'! )"!'! 4&,',%-'! 

6#*8#%!'#%-'! )/*3% 6"4'%30%-(' :'"83*2%-'! 8"3"=',%-'! "3",'2'! (%:%8": 



! )+!

8")*&,'3:", #*) 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' 1)%0%!": "7%3'(3%-*:" )"!'! 

!0"-',1#' !'<"#-'! )/*3% 6"4'%30%-('. #"4 (%%5%-", ."3:"#.1, )%0"-*,1# 

6#*-,%)%-!, %! 1+"3"!+3%,' !<"#-*-:" ') 6"4'%30%-(', #*)%,."4 !5%1,'! )"!'! 

!'<"#-'!/!')!1/3'! 6#*8#%!'#%-" 8"3'4":%!. !"+&%#45%%-'! :'!;13/4'" 6#%&",'#%-:" 

6"4'%30%-(', #*)%,."4 !5%1,'! )"!'! :%;'4'0'! 6#*8#%!'#%-" "73'(3%! (45#',' 16).  

 

45#',' 16. :'"83*2%-'! 8"3"=',%-" )"!'! !0"-',1#' 6#*-,%)%-'!" :" )"!'! 

6#*8#%!'#%-'! )/*3% 6"4'%30%-(' (%)  

:'"83*2' !)' $ !)'$$ !)'% !)'%% P 

6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)' 

55.0% 28.6% 6.3% 6.3% 

)%0"-*,1#' !'3:#*)' &PCOS 20.0% 60.0% 0% 0% 

!"+&%#45'! :'!;13/4'" 0% 5.7% 18.8% 25.0% 

":#%3",1#' >'6%#6,"2''! 

"#"+,"!'+1#' ;*#)" 

0% 0% 31.3% 25.0% 

!5&"  25% 5.7% 43.6% 43.7% 

!1, 100% 100% 100% 100% 

.000# 

 

(%3'(&3": X2 0%!0' 

P <.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#) 

 

/&%?;18%-! (*#'! >*#)*31,' )"$&%3%-,%-'! (%:"#%-'! (%:%8": !0"0'!0'+1#": 

!"#=)13* !5&"*-" 8")*&,'3:" FSH, TT, SHBG )"$&%3%-,%-'! )'5%:&'..  

;*,'+1,*)"!0')1,'#%-%,' >*#)*3'! :*3% !"#=)13*: )"7",' '9* !5%1,'! 

)"!'! :%;'4'0'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-(', :"3"#$%3 6"4'%30%-."3 (%:"#%-'.. 



! )*!

FSH-'! :*3'! 9&%,"2% :"-",' )"$&%3%-,%-' +' "7%3'(3%-*:". !0"-',1#": 

<"#-=*3'"3 6"4'%30%-! (P=.016). )",1.%'3'2'#%-%,' >*#)*3'! )"$&%3%-,'! )'5%:&'., 

)"#.",'", "# 8")*&,'3:" !0"0'!0'+1#": !"#=)13* !5&"*-", )"8#") %! 1+"3"!+3%,'4 

3"=',*-#'& %).5&%*:" FSH-'! 8"3"=',%-"! :" 9&%,"2% )"7",' )"$&%3%-%,' 

"7%3'(3%-*:". !5%1,'! )"!'! :%;'4'0'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-!, )"('3 #*4" 

9&%,"2% :"-",' )"$&%3%-,%-' 8")*&,'3:" !0"-',1#": <"#-' =*3'!/!')!1/3'! )/*3% 

6"4'%30%-(' (P>.05) (45#',' 15).  

0%!0*!0%#*3'! )"$&%3%-,%-' 2*8":": <"#-=*3'"3/)!1/"3 6"4'%30%-(' '9* 

)*)"0%-1,'. +%#@*:, ."&'!1;",' 0%!0*!0%#*3'! (FT) :*3% !"#=)13*: 1;#* 

)"7",' '9* <"#-' =*3'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-(', &':#% !0"-',1#": )!1/"3 

6"4'%30%-(' (P>.05). !"%#.* 0%!0*!0%#*3'! :*3% <"#-=*3'"3/)!1/"3." /&%?81;%-(' 

.'./)'! ."3"-"#' '9*, )"8#") "7!"3'(3"&'", #*) !5%1,'! )"!'! :%;'4'0'! 

6#*8#%!'#%-'! )/*3% 6"4'%30%-(' !"%#.* 0%!0*!0%#*3'! TT :*3% !0"0'!0'+1#": 

!"#=)13*: "7%)"0%-*:" !0"-',1#": 8")5:"#' 6"4'%30%-'! ?81;'! ')"&% )"$&%3%-%,! 

(P<.05). 

#"4 (%%5%-" !%/!!0%#*':(%)-*<&%, 8,*-1,'3! (SHBG), )'!' )"$&%3%-%,' 

9&%,"2% )"7",' '9* -"&(&*-':"3 !0"-',1#": !5%1,'! )"!'! :%;'4'0'! )/*3% 

6"4'%30%-(' :" 9&%,"2% :"-",' +' !5%1,'! )"!'! !'<"#-'! 6#*8#%!'#%-'! )/*3% 

6"4'%30%-(' (45#',' 17). 

 

 

 

 

 

 



! )"!

45#',' 17. >*#)*31,' 6"#")%0#%-' !5%1,'! )"!'! !0"-',1#' 6#*-,%)%-'!" 

:" !5%1,'! )"!'! 4&,',%-'! 6#*8#%!'#%-'! )/*3% 6"4'%30%-('  

>*#)*31,' "3",'2' 

# (3*#)") 

!)' $ !)'$$ !)'% !)'%% P 

FSH (3-12 IU/I) 6.65±2.69 8.63±3.87 9.78±5.78 12.73±6.59 .016 # 

LH (0.8-10.5 IU/I) 6.13±4.38 8.32±5.66 8.72±5.76 11.87±7.19 .101 

E2 (13-191 ng/ml) 38.38±21.92 41.43±37.82 39.88±24.58 32.77±19.91 .868 

AMH (1.3-7 ng/ml) 5.79±3.88 3.96±4.13 3.45±1.49 3.56±0.80 .539 

FT (0.5-1.7 ng/ml) 2.39±1.43 2.76±1.47 1.84±1.01 1.98±0.95 .094 

TT (0.1-0.9 ng/ml) 1.09±0.43 1.06±.94 0.57±0.34 0.81±0.63 .020 # 

SHBG (15-120 nmol/l) 29.07±23.6 23.11±16.9 55.46±41.36 54.72±40.79 .002 # 

DHEA-S (0.8-3.9 U/ml) 3.36±1.34 4.02±0.95 3.35±1.55 3.72±1.34 .389 

17-OHP (0.3-1.0 ng/ml) 1.02±0.58 1.08±0.56 1.06±0.59 1.04±0.51 .991 

PRL (1.2-19.5 ng/ml) 17.33±9.61 18.87±11.79 19.53±14.31 19.02±13.44 .948 

Cortisol (50-250 pg/ml) 234.45±34.7 192.7±144.6 169.15±27.08 168.02±26.18 .769 

 

(%3'(&3": (%:%8%-' 8")*!"51,'" !"(1",* )"$&%3%-%,! ± SD (!0"3:"#01,' 

8":"5#") 

F-0%!0' 

P<.05 )''$3%&" !0"0'!0'+1#": !"#=)13*: (#)  

#8*3":%-'! :'!8%3%2''! )/*3% 6"4'%30'! FSH :" !5&" >*#)*31,' 6"#")%0#%-' "# 

'/3" 8".&",'!='3%-1,' !0"0'!0'+1#' :")1("&%-'!"!.  



! )#!

."&' 4. )'7%-1,' (%:%8%-'! 8"35',&" 

 

:7%'!".&'! ,'0%#"01#"(' 15&": "#'! )*3"4%)%-' !5%1,'! )"!'! '3:%/!'! 

#%6#*:1/4'1, :"#7&%&%-."3 +"&('#'! (%!"5%-. ")"!."3, (#*)"." 1)#"&,%!*-" %5%-" 

=*3'! :"+,%-'! "3 )*)"0%-'! ') !"5%%-!, #*),%-'4 1+"&('#:%-" !0#%!!, +&%-'.' /4%&'! 

:"#7&%&%-!, 8":"<"#-%-1, &"#?'(! :" =*3'! !=#"; 4&,',%-"! [31, 59, 109, 119, 135]. 

1+"3"!+3%, 6%#'*:(' !')!1/3'! ,,%6':%)''!’’8")*, 8"3!"+1.#%-1,' 91#":7%-" %/4%&" 

#%6#*:1/4'1, ;13/4'"2% )'! 8"&,%3"! ()%3!0#1",1#' ;13/4''! !5&":"!5&" 0'6'! 

:"#7&%&%-', ")%3*#%", '3;%#0',*-") [115].  

"#!%-*-! )*!"2#%-%-', #*) -"&(&*-'! 6%#'*:(' !')!1/3'! )/*3% 8*8*3%-! 

6*,'4'!01#' !"+&%#45%%-'! !'3:#*)'! 8"3&'."#%-'! )"7",' #'!+' "/&. [13]. 

!"+&%#45'! 6*,'4'!0*2'! $")*9",'-%-'! )'2%2." (*#'! 

'3!1,'3#%2'!0%30*-"/>'6%#'3!1,'3%)''. 8"36'#*-%-1, 8"45')*&3%-"! 6'#&%,' 

":8',' 1+"&'" [112]. 2*8":":, 8"45')*&3%-", 8"3!"+1.#%-'. &'!4%#",1#', 

#%6#*:1/4'1,' "!"+'! /",%-(' %#.%#.' 1)."&#%!' )'2%2'" "3*&1,"0*#1,' 

13"9*;*-'!" :" *#!1,*-'! .&'.3%-'.' (%=9&%0'!" [43, 50, 82]. 

3"+,%-":"" (%!="&,',' -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'! #*,' 

#%6#*:1/4'1,' !'!0%)'! ;13/4'*3'#%-"2%. !0#%!."3 (;!'/*!*4'",1#' .1 

310#'4'1,') :" 8":"<"#-%-1, &"#?'(."3 "!*4'#%-1, =*3'! :"+,%-"! "5"!'".%-! 

>'6*8*3":*0#*61,' >'6*8*3":'2)', #*4" &'."#:%-" )%*#":' ")%3*#%", 

;*,'+1,1#' "6"#"0'! 8"3,%&" :" 1(&',*-"4 +' [21, 47, 49, 54, 142]. "#!%-*-! 

)*3"4%)%-', #*) !5%1,'! )"!'! '3:%/!' "#'! %#.%#.' ;"/0*#' #*)%,'4 8"3!"27&#"&! 

)%3"#5%! :"=9%-'! "!"+!: 3*#)",1#' =*3'! )/*3% 8*8*3%-."3 (%:"#%-'. )%3"#5% 1;#* 

":#% :8%-" !5%1,'! )"!'! !'<"#-'! )/*3% 8*8*3%-(' :" 1;#* 8&'"3 - !5%1,'! )"!'! 

:%;'4'0'! )/*3% 6*61,"4'"(' [15, 20, 56, 134].  ")8&"#":, )%3"#5%! "!"+' :"-",'" 



! )$!

8*8*3%-'! <"#-=*3'"3 :" )!1/"3 6*61,"4'"(', #")"4 )*8&'"3%-'. (%'@,%-" 8"&,%3" 

)*"5:'3*! #%6#*:1/4'1,' ;13/4''! :"#7&%&"2%. )"8",'.":, Sundell et al-)" 

:"":8'3%!, #*) ":#%1,' )%3"#5'! )/*3% 8*8*3%-(' :'!)%3*#%" 1;#* )=&"&%: "#'! 

8")*5"01,' [124]. "#!%-*-! )0+'4%-1,%-", #*) )%3"#5%! :":8*)"):% "/0'1#' &"#?'('! 

:"=9%-'!"! )%3"#5% 8":"&"::%-" 3 =,'. :" (%):8*)(' )%3!0#1",1#' 4'+,'! 

:"#7&%&%-' 1;#* 5('#'" [99]. +&,%&%-(' 8"3!"+1.#%-1,' 91#":7%-" %/4%&" )"!'! 

4&,',%-%-'! "!"+! :" 0%)6!, .1)4" (%:"#%-'. 3"+,%-'" (#*)%-' ')'! (%!"5%-, .1 #" 

8"&,%3"! "5:%3! -"&(&*-'! 6%#'*:':"3 )*9*,%-1,' !5%1,'! )"!'! 4&,',%-%-' 

(!'<"#-% :" :%;'4'0') #%6#*:1/4'1,' !'!0%)'! ;13/4'*3'#%-"2% :" %! )*3"4%)%-' 

5('# (%).5&%&"(' 1#.'%#.!"='3""7):%8*" [13, 63, 67, 117]. 

$&%3' +&,%&'! *-'%/0! ="#)*":8%3:3%3 )5*,*: '! 6"4'%30%-', #*)%,."4 

-"&(&*-':"3 >/*3:" !5%1,'! )"!'! '3:%/!'! :"#7&%&". )".8"3 !5%1,'! )"!'! 

!'<"#-'!/!')!1/3'! )/*3% 6"4'%30." 63.3%-! :" !5%1,'! )"!'! :%;'4'0'! )/*3% 

6"4'%30." 33.3%-! )%3"#5%! 6%#'*:'! (%):%8 "7%3'(3%-*:". !)'-! 6#*8#%!'#%-", 

#"!"4 6"4'%30%-' 1+"&('#%-:3%3 )%3!0#1",1#' :"#7&%&%-'! 6%#'*:!. $&%3' +&,%&'! 

(%:%8%-'! "3",'2'. 8")*&,'3:", #*) )%3"#5%! "!"+' "# 8"3!5&"&:%-*:" -"&(&*-':"3 

!5%1,'! )"!'! :%;'4'0'! :" !'<"#-'! )/*3% "5",8"2#:" /",." ?81;%-(', #"4 @",'"3 

!"'30%#%!* (%:%8'", &'3"':"3 "#!%-1,' )0+'4%-1,%-%-'! ."3"5)":, )%3"#5% !5%1,'! 

)"!'! :%;'4'0'! )/*3% 8*8*3%-(' 8&'"3, 5*,* )"!'! !'<"#-'! )/*3% 8*8*3%-(' ":#% 

:8%-" [15, 20, 56, 134]. #*8*#4 $"3!, )3'(&3%,*-" (%'@,%-" >/*3:%! )%3"#5%! ='3 

'30%3!'1# !0#%!1, =*3'! :"+,%-"!. 

!"+)"*: !"'30%#%!* '9* '! ;"/0'4, #*) $&%3! !"+&,%& ?81;%-(' "# 8")*&,'3:" 

!"#=)13* !5&"*-" )%3!0#1",1#' :"#7&%&%-'! 0'6%-'! )'5%:&'., .1)4" ")%3*#%'!" :" 

)%3*)%0#*#"8''! 1;#* )"7",' !'5('#'! 0%3:%34'" (%'3'(3%-*:" :"-",' !5%1,'! 

)"!'! '3:%/!'! )/*3% 6"4'%30%-(', 5*,* *,'8*)%3*#%'! !'5('#% ."3"-#": '9* 



! )%!

8"3"=',%-1,' !5%1,'! )"!'! :%;'4'0'!" :" !'<"#-'!/!')!1/3'! )/*3% "5",8"2#:" 

/",." ?81;%-('.  

!5%1,'! 45')*&"3' /!*&',' )3'(&3%,*&"3 #*,! .")"(*-! #%6#*:1/4'1, 

;13/4'"('. !"!/%!* !0%#*':%-' 45')(' 5!3":'" :" (%!"-")'!": 45')*&"3 /!*&',(' 

'3"5%-". :"-",' !5%1,'! )"!'! '3:%/!'! )/*3% /",%-' 3"+,%-' #"*:%3*-'. 

8")*')1("&%-%3 %!0#*8%3%-!, #"4 )%3!0#1",1#' 4'+,'! :"#7&%&"! '=&%&! [14, 107, 119]. 

"7!"3'(3"&'", #*) :"-",' !)' 9&%," /",'! #%6#*:1/4'1, ;13/4'"2% "# "5:%3! 

2%8"&,%3"!. 6#*-,%)" :8%-", #*4" '8' 1"#9*;'.": )*/)%:%-! )%3!0#1",1# 4'+,2% 

"3 *&1,"4'"2%. (%!"@,*" )%3!0#1"4'%-' #%81,"#1,' '9*!, )"8#") *&1,"4'" "# 

5:%-*:%! [10, 47, 49, 54]. 

!)'-! ':%",1#' :*3% '3:'&':1",1#'" :" "# "#'! 21!0": :":8%3','. .1 /",! 

:"-",' =*3" "7%3'(3%-" !=*#' +&%-'! #%A')'!, !=*#' &"#?'('!" :" ?"3!"7' 45*&#%-'! 

=%!'! (%:%8":, #*8*#4 =%!' "!%.' !5%1,'! )"!'! :%;'4'0' 6#*-,%)"! "# '=&%&!. .1 

/",' 8")5:"#'" 8":"<"#-%-1,' &"#?'('!" :" )+"4#' :'%0'! ;*32%, )"('3 )'!' 

;%#0',*-'!" :" :"*#!1,%-'! ("3!%-' :"-",'" [14, 90, 109]. 

#"4 (%%5%-" )%3!0#1",1#' 4'+,'! :"#7&%&'! "!"+!, $&%3! )"!","(', %! )*3"4%)' 

?81;%-! (*#'! !"#=)13*: "# 8"3!5&"&:%-*:", )"8#") 8")*&,'3:" :":%-'.' !"#=)13* 

+*#%,"4'" )%3!0#1",1#' 4'+,'! :"#7&%&%-'! :"=9%-'! :" !)'-! 4&,',%-'! 

6#*8#%!'#%-'! "!"+%-! (*#'!, #"4 3"=',*-#'& %).5&%&" "#!%-1, )*!"2#%-%-!, )"8#") 

"7!"3'(3"&'", #*) $&%3! +&,%&"(' )*3"=',% 6"4'%30%-! )"!'! :%;'4'0' "3 !'<"#-% 

>/*3:". -"&(&*-'! 6%#'*:':"3 :" 2*8'%#. )".8"3! !)'-! 4&,',%-%-' ,,8"1"#%!%-'!” 

!"5'. "7%3'(3" )%3"#5%! (%):8*) 6%#'*:('. "#!%-1,' )0+'4%-1,%-%-' +' 91#":7%-"! 

1)%0%!=',": =*3'! !=#"; )"0%-"2% "3 +,%-"2% ")"5&',%-! [31, 49, 59, 115, 135]. 

43*-','", #*) :"-",' =*3" :" !5%1,'! )"!'! '30%3!'1#' :"+,%-" 

"!*4'#%-1,'" *&1,"4''! :"#7&%&"!."3 :" (%:%8": '3;%#0',*-"!."3. =*3'! 

!"(1",* +,%-") ':%",1#' =*3':"3 10-15%-'."4 +' (%!"@,*" 8")*'=&'*! 



! )&!

)%3!0#1",1#' :'!;13/4'" [6]. !5%1,'! )"!'! :%;'4'0' "!*4'#%-1,'" %!0#":'*,'! 

:"-", :*3%!."3 :" *&"#'1,' "/0'&*-'! :".#813&"!."3 [44].  

=*3'! !=#";' :"+,%-" :" "#"!"."3":* +&%-" /",'! *#8"3'2)! !"8"38%-* 

):8*)"#%*-"(' "9%3%-!. 8":"<"#-%-1,' &"#?'(', "#"!"."3":* +&%-" :" :"-",' !)' 

1"#9*;'. 8"&,%3"! "5:%3! #%6#*:1/4'1, ;13/4'"!" :" (%:%8": ;%#0',*-"2%4 [31].  

"#"#%81,"#1,)" )%3!0#1",1#)" 4'+,)" (%!"@,*" !"(&',*!3*! 5"2*&"3%-"2% 

)*"5:'3*! 8"&,%3" :" *#!1,*-'! (%3"#$13%-'!".&'! "#"":%/&"01#' 8"5":*!. 

*#!1,*-'! :":8*)'! (%).5&%&"(' +' .&'.3%-'.' "-*#0'! #'!+' '2#:%-", &'3"':"3 

%3:*)%0#'1)' "# "#'! )2": ')6,"30"4''!.&'! [42, 65, 72, 103, 110]. 

2*8 (%).5&%&"(' #%6#*:1/4'1,' 0%/3*,*8'%-' (%!"@,*" :"%5)"#*! )"!'! 

:%;'4'0'! )/*3% /",%-! :"*#!1,%-"('. (%!"@,*" )%:'+")%301#' $"#%&'. )*5:%! 

*&1,"4''!" :" )%3!0#1"4''! '3:1/4'". ") (%).5&%&"(' /",' (%'@,%-" :"*#!1,:%!, 

)"8#") #%6#*:1/4'1,)" 0%/3*,*8'%-)" (%'@,%-" &%# 8":"<#"3 .5%,' 

%3:*)%0#'1)'! 6#*-,%)", "!% #*) !6*30"31#' "-*#0'! )"7",' #'!+' +&,"& 

6#*-,%)": #$%-" [128, 131, 132].  

 8":"<"#-%-1,' &"#?'('." :" "#"!"."3":* +&%-'. 8"36'#*-%-1,' ")%3*#%" 

1)%0%!": "!*4'#%-1,'" >'6*.",")1# ")%3*#%"!."3 [135]. >'6*8*3":*0#*61,' 

>'6*8*3":'2)' ('8'&% >'6*.",")1#' ")%3*#%") +', #*)%,'4 "!*4'#%-1,'"  =*3'! 

!0#%!1, (+&%-'.' :"#7&%&%-', 8":"<"#-%-1,' &"#?'(' :" ".(.) !=#"; +,%-"!."3 "# 

:":8'3:" $&%3! )'%# 8")*+&,%1, 6"4'%30%-(', #*)%,."4 -"&(&*-':"3 "7%3'(3%-*:". 

!5%1,'! )"!'! :%;'4'0' "3 )"!'! :%;'4'0'! 6#*8#%!'#%-". $&%3' )*3"4%)%-'! )'5%:&'., 

FSH 1"#9*;'.": +*#%,'#%-:" !)'-!."3 [90].  

#"4 (%%5%-" #%6#*:1/4'1, ;13/4'"!, $&%3! +&,%&"(' )*3"=',% 6"4'%30." 

)5*,*: )4'#% 3"=',' '9* !/%!*-#'&": "/0'1#'. 3*#)",1#' #%6#*:1/4'1,' 

;13/4'" "7%3'(3%-*:" !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30." 4.2%-!, 5*,* )"!'! 



! )'!

!'<"#-'!/!')!1/3'! )/*3% 6"4'%30." - 5.5%-!. '3;%#0',*-" 1;#* 5('#": "7'3'(3" 

<"#-' =*3'!" :" !')!1/3'! )/*3% 6"4'%30." ?81;('.  

2*8'%#.' )0+'4%-1,%-'! )'5%:&'., !6*30"31#' "-*#0'! #'!+' 6#*8#%!1,": 

)"01,*-! <"#-' =*3'!" :" !')!1/3'! :#*!, )"('3 #*4" )"!'! :%;'4'0'! (%).5&%&"(' 

"-*#0'! #'!+' '8'&%", #"4 3*#)",1#' =*3'! (%).5&%&"(' [131]. !5&" +&,%&%-'. +' 

:":8%3','", #*) )"!'! :%;'4'0'! )/*3% /",%-!, #*)%,."4 :"-",' !)' "7%3'(3%-". 

*#!1,*-'! :":8*)"):%, !6*30"31#' "-*#0'! )"7",' #'!+' "/&. [57].  

!5%1,'! <"#-' =*3" :" !')!1/3% :"+"&('#%-1,'" :"-", *&"#'1, 6"!15."3 :" 

1"#9*;'.": )*/)%:%-! '3-&'0#* 8"3"9*;'%#%-'! 8")*!"&",2%. )"7",' !)' 

1"#9*;'.": )*/)%:%-! *#!1,*-'! 8")*!"&,'! 9&%," 6"#")%0#2%, *#!1,*-'! 

:":8*)'!, "-*#0'!" :" 4*45,":(*-":*-'! )"$&%3%-,%-'! $".&,'.. !')!1/3'! 

(%).5&%&"(' !"<'#* 5:%-" 1;#* 5"38#@,'&' !0')1,"4'" :" 6#%6"#"0%-'! 

)3'(&3%,*&3": )"7",' :*2%-'! 8")*9%3%-", )'7%-1,' +&%#451?#%:%-'! 5"#'!5' :" 

#"*:%3*-" '+,%-!.  2*8":": ;%#0',*-'! :*3% )3'(&3%,*&3": :"-",'", &':#% 

3*#)",1#' !)' )/*3% /",%-(' [42, 103, 144].   

$&%3! )'%# 8")*+&,%1, 6"4'%30." :'"83*2%-' (%!"-")'!*-"(' "7)*$3:" !)'-! 

0'6'1# 4&,',%-%-."3. +%#@*:, !5%1,'! )"!'! !'<"#-'! )/*3% 6"4'%30." !"+&,%& 

?81;(' 9&%,"2% 5('#' :'"83*2' '9* 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' :" 

)%0"-*,1#' !'3:#*)'. +&,%&'! ;"#8,%-(', 46 6"4'%30! :"1:8'3:" PCOS, )"8#") 

)%0"-*,1#' :"#7&%&%-', '3!1,'3#%2'!0%30*-" (HOMA-IR>2.77) :" !')!1/3% 

(!)'>30+8/)2) "7%3'(3%-*:" )".8"3 25 6"4'%30!. 6*,'4'!01#' !"+&%#45%%-' 8")*1&,'3:" 

!5%1,'! )"!'! :%;'4'0'! )/*3% )5*,*: 3 6"4'%30! .'#+)%,2%:" ?'#+&,'! 

>'6%#6,"2''! "#"+,"!'+1#' ;*#)'! ;*32%. 43*-','", #*) 6*,'4'!01#' 

!"+&%#45%%-'! !'3:#*)' :")"5"!'".%-%,'" )"7",' !)'-! )/*3% 6"4'%30%-'!.&'!. 

!')!1/3% :" =*3'! )"0%-" 2#:'! !"+&%#45'! 6*,'4'!0*2'!, '3!1,'3#%2'!0%30*-'!, 

>'6%#'3!1,'3%)''!, *&1,"4'1#' :'!;13/4''!, )%0"-*,1#' !'3:#*)'!, 8,1+*2'!":)' 



! )(!

0*,%#"30*-'! :"#7&%&'! #'!+! :" ") ):8*)"#%*-%-'! :")@')%-"! [35, 38, 40, 70, 71, 76, 

98, 126], #"4 8"#+&%1,=',": +':%& %#.5%, :":"!01#:" $&%3' +&,%&'. 6"4'%30%-'! 

/&%?81;%-'! 8")*9*;'! (%):%8; &'3"':"3 !"+&%#45%%-'! 6*,'4'!0*2'! !'3:#*)' 

1)%0%!": "7'3'(3%-*:" )"!'! !0"-',1#' !'<"#-'! )/*3% 6"4'%30%-(', 5*,* 

."3:"9*,',' )%0"-*,1#' 6#*-,%)%-' 6#%&",'#%-:" ') 6"4'%30%-(', #*)%,."4 

!5%1,'! )"!'! !'<"#-'!/ !')!1/3'! 6#*8#%!'#%-" 8"3'4":%!. 

=*3'! )4'#%:' +,%-"4 +' '=&%&! "3:#*8%3%-'!" :" '3!1,'3'! +*34%30#"4''! 

+,%-"!, #"4 5('# (%).5&%&"(' "7":8%3! *&1,"4'1# ;13/4'"! :" 3*#)",1# 

)%3!0#1",1# 4'+,! [119]. "/&% 13:" "7'3'(3*!, #*) !')!1/3'! ;*32% 8"3&'."#%-1,' 

")%3*#%" 9*&%,.&'! 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)! "# )'%=%#%-" [27].  

"#"#%81,"#1,' )%3!0#1",1#' 4'+,', :'!;13/4'1#' !'!5,:%3", >'#!10'2)' 

:" '3;%#0',*-" 1;#* 5('#'" )"7",' !)'-! )/*3% !"+&%#45%%-'! 6*,'4'!0*2'"3 

6"4'%30%-(', &':#% ")"&% !'3:#*)'! )/*3% 3*#)",1#' )"!'! 6"4'%30%-('. 8"#:" ")'!", 

)!1/3%-(' 1;#* )"7",'" "-*#0'!, 8%!0"4'1#' :'"-%0'!" :" 6*,'4'!0*2'! !'5('#%, 

)'15%:"&": !"+&%#45%%-'! 6*,'4'!0*2'! !'3:#*)'! "#!%-*-'!" [137].  

"#!%-*-! )*3"4%)%-', #*) 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' )*2"#:*-'! 

5"3"(' >'6%#"3:#*8%3'2)'!" :" )%3!0#1",1#' :"#7&%&%-'! 8"3&'."#%-'! %#.%#.' 

)."&"#' )'2%2'" [121].  

(%'@,%-" 2*8 (%).5&%&"(' !')!1/3% "# "5,:%! 6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)!, )"8#") "7!"3'(3"&'", #*) !')!1/3% "#'! 6*,'4'!0*2'! 8"3&'."#%-'! :" 

PCOS-'! 1+&% "#!%-*-'! (%).5&%&"(' '3!1,'3#%2'!0%30*-'!" :" >'6%#'3!1,'3%)''! 

5"#'!5'! 8"2#:'! #'!+'. ."&'! )5#'&, 6*,'4'!01#' !"+&%#45%%-'! !'3:#*))"4 

(%'@,%-" 8"3"6'#*-*! =*3'! )"0%-" :" !')!1/3% [119]. ")"! 8"#:" "#!%-*-! )*3"4%)%-', 

#*) -"&(&*-'! "!"+'! !')!1/3% 1+"&('#:%-" )*2#:',*-'! 5"3"(' 6*,'4'!01#' 

!"+&%#45%%-'! !'3:#*)'! 8"3&'."#%-"! [13, 41]. 



! ))!

+&,%&"(' )*3"=',% !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30." :'"83*2%-(' 

6#%&",'#%-:" !"+&%#45%%-'! :'!;13/4'" :" .'#+)%,2%:" ?'#+&,'! >'6%#6,"2''! 

"#"+,"!'+1#' ;*#)". 2*8":":, !5%1,'! )"!'! :%;'4'0' "!*4'#%-1,'" *&"#'1,' 

"/0'&*-'! :".#813&"!."3 [44], )"8#") $&%3! !"+&,%& 6*61,"4'"(' !"+&%#45%%-'! 

:'!;13/4'" !<"#-*-:" ') 6"4'%30%-(', #*)%,."4 "7%3'(3%-*:". )%3"#5%! (%):%8 

!5%1,'! )"!'! :%;'4'0'! 6#*8#%!'#%-", !5%1,'! )"!'! !0"-',1#' :%;'4'0'! )/*3% 

6"4'%30%-."3 (%:"#%-'.. %! ;"/0'4 %).5&%&" "#!%-1, ,'0%#"01#1, )*3"4%)%-!, 

#*),%-'4 ")0+'4%-!, #*) ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)" "# "#'! 

"!*4'#%-1,' )"7", !)'-!."3 [13,41]. %! "# 3'(3"&! ')"!, #*) !)' 8"3!"27&#"&! 

.'#+)%,2%:" ?'#+&,'! "#"+,"!'+1#' ;*#)'! 8"3&'."#%-"!, "#")%: 3'(3"&! ')"!, #*) 

"!%. 6"4'%30%-! !')!1/3% "# "5"!'".%-..   

":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)'!.&'! :")"5"!'".%-%,'" 

DHEA-S :" 17-OHP >*#)*31,' )"$&%3%-,%-'! :*3%%-'! )"0%-". "7!"3'(3"&'", #*) $&%3! 

!"+&,%& ?81;%-! (*#'! NCAH-'! )"#+%#%-'! - DHEA-S :" 17-OHP :*3%%-' 

)3'(&3%,*&3": "# 8"3!5&"&:%-*:". %! ;"/0' (%'@,%-" "'5!3"! )%0"-*,1#' 

:"#7&%&%-'." :" 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)'! 6#%&",'#%-'. !5%1,'! 

)"!'! !'<"#-'! )/*3% 6"4'%30." ?81;(', #*)%,('4 DHEA-S :" 17- OHP :*3%%-'! )"0%-" 

(%'@,%-" 8"36'#*-%-1,' '9*! .'#+)%,2%:" ?'#+&,'! "3:#*8%3%-'!" :" )'!' 

:%#'&"0%-'! )%*#":' "/0'&"4''. "3 >'6*.",")*->'6*;'2-!"+&%#45'! 7%#@'! 

8""/0'&%-'. [16, 41, 119]. ")"! 8"#:", 43*-','", #*) ":#%3",1#' >'6%#6,"2''! 

"#"+,"!'+1#' ;*#)", #*)%,'4 &,'3:%-" )*8&'"3%-'. (:" "#" :"-":%-'!."3"&%) 

":#%1,' )*2"#:*-'! 5"3"(' 61-%#0"0'! 3"":#%&' :":8*)'. "3 "5",8"2#:%-(' -

>'6%#"3:#*8%3'2)'., +,'3'+1#": @",'"3 >8"&! !"+&%#45%%-'! 6*,'4'!0*2'! 

!'3:#*)! [119]. :'"83*2'! :"!)" 5:%-" +,'3'+1#' !')60*)%-'! - *,'8*-")%3*#%'!, 

>'#!10'2)'! "3 "+3%! 8".&",'!='3%-'.. ,"-*#"0*#'1,' >*#)*31,' "3",'2%-':"3 



! *++!

+', "#!%-*-! )*3"4%)%-', #*) !"+)"#'!'" 17-OHP 8"3!"27&#", &'3"':"3 DHEA-S-'! :*3'! 

)"0%-" (%!"@,*" "#4 :";'/!'#:%! [41].  

")8&"#": +,'3'+1#":  )!8"&!  ("+3%, >'#!10'2)', )%3!0#1",1#' 4'+,'! 

:"#7&%&%-') !'3:#*)%-! (6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' )%0"-*,1#' 

:"#7&%&%-'., ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)") 

(*#'! :';%#%34'1,' :'"83*2'! 8"0"#%-'!"! 8"#:" 1,0#"!*3*8#";'1,' 

()1,0';*,'+1,*2') :" >*#)*3",1#' +&,%&'!  (%:%8%-'!  (>'6%#"3:#*8%3%)'") 

8".&",'!='3%-'!"  )'2"3(%=*3','" -"&(&*-'! :" )'):'3"#% 6%#'*:(' 8")*&,%3',' 

!)'-! )5%:&%,*-"(' )'7%-", #*),'! :"/&%'.%-" "3 )*)"0%-" "!*4'#%-1,'"  2%)*. 

)*9&"3', 8"#+&%1, !'3:#*)."3.  

17-",;">':#*/!'6#*8%!0%#*3'! :" :%>':#*%6'"3:#*!0%#*3 !1,;"0'!    

)*)"0%-1,' )"$&%3%-,%-'! '30%#6#%0"4''!"! 8".&",'!='3%-1,' 13:" '/3%!  )".' 

)*)"0%-'! )%/"3'2)%-': <"#-' =*3'!/)!1/"3 6"4'%30%-('  6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)'! :#*! )%0"-*,1#' :"#7&%&%-'. )%*#":": ":#%3",1#' "3:#*8%3%-'! 

6#*:14'#%-'! "/0'&"4'" 4%30#",1#' )%/"3'2)%-'! $"#.&'., 5*,* !5%1,'! )"!'! 

:%;'4'0'! )/*3% 6"4'%30%-(' ."3:"9*,',' ":#%3",1#' >'6%#6,"2''! 

"#"+,"!'+1#' ;*#)'.  ") )"$&%3%-,%-'! )*)"0%-"  8%3%0'+1#": 8"36'#*-%-1,' 

;%#)%301,'  :%;'4'0'! ;*32%, #"4 8".&",'!='3%-1,' 13:" '/3"! )+1#3",*-'! 

0"/0'+'! (%)1("&%-'!"!.  

$&%3! !"+&,%& ?81;%-(' :%#)"0*6".'%-':"3 - >'#!10'2)'!, !0#'%-'!" :" 

>'6%#6'8)%30"4''! !'5('#% )3'(&3%,*&3": !<"#-*-:" !5%1,'! )"!'! !'<"#-'!/!')!1/3'! 

)/*3% 6"4'%30%-(', 5*,* "+3%! !'5('#% .'./)'! ."3"-#": 8"3"=',:" ?81;%-('. 

!"'30%#%!*", #*) !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' >'#!10'2)'! :"-",' 

!'5('#% "7'3'(3%-*:", ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)'! 

6#%&",'#%-'! ;*32% (43*-','", #*) NCAH-'! :#*! 1)%0%!=',": >'#!10'2)' 

8")*5"01,'" [41, 100]). %! ;"/0' (%'@,%-" "'5!3"! ')'., #*) DHEA-S-'! !"(1",* 



! *+*!

)"$&%3%-%,' $&%3! +&,%&"(' )*3"=',% !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' 

1;#* :"-",' '9* (3.45 U/ml), &':#% !5%1,'! )"!'! !'<"#-'! )/*3% 6"4'%30%-(' (3.73 

U/ml), .1)4" 8"3!5&"&%-" !0"0'!0'+1#": !"#=)13* "# "7)*$3:". >'#!10'2)'! "#!%-*-'! 

;*32%, (%!"@,*" 3*#)",1#' )%3!0#1",1#' 4'+,'! "#!%-*-" )3'(&3%,*&"3' '9*! 

PCOS :" NCAH :';%#%34'",1# :'"83*!0'+"(', &'3"':"3 6*,'4'!01#' !"+&%#45%%-'! 

!'3:#*)! @'#'.":": "# "5"!'".%-! 3*#)",1#' )%3!0#1",1#' 4'+,', )"('3 #*4" 

":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)'! )/*3% /",%-'! 74%-(' (%!"@,*" 

)%3!0#1",1#' 4'+,' "# '9*! :"#7&%1,' [100]. 

:%#)"0*,*8'1#' !')60*)%-' .'./)'! !1, ."3 !:%&! )@')% 3%#&1, "3*#%/!'"!" 

:" -1,%)'"!. :%#)"0*6".'%-' ="#)*":8%3! (')(',*-'!, 7%-'3%-'!, ,"/!"0'&%-'!" :" 

:'1#%0'+%-'! -*#*0": )*5)"#%-'! !")%:'4'3* (%:%8!. !5&" )@')% :%#)"0*,*8'1# 

6#*-,%)%-."3 %#.":, "7!"3'(3"&'": ,"318*! )!8"&!' 8".)'"3%-" !5%1,2%, "+3%, 

>'6%#6'8)%30"4'", !%-*#%1,' :%#)"0'0', "+#*4'"3*2', 6%0%/'%-' [120], #*),%-'4 

5('#": "7)*$3:%-" 6"4'%30%-(' &'34 +,'3'+"! )')"#."&! #%6#*:1/4'1,' :"#7&%&%-'! 

8")*. ")"!."3, $&%3! )"!","(', >'#!10'2)'!, !0#'%-'! :" >'6%#6'8)%30"4''! !'5('#% 

!0"0'!0'+1#": !"#=)13*: 1;#* )"7",' '9* <"#-' =*3'!/!')!1/3'! )/*3% 6"4'%30." 

?81;(' !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-'! ?81;."3 (%:"#%-'., 5*,* "+3%! 

!'5('#%  !"#=)13*: "#  8"3!5&"&:%-*:" !"+&,%&' ?81;%-'! )'5%:&'..  

$&%3! +&,%&"(' )*3"=',% <"#-' =*3'!" :" !')!1/3'! )/*3% 6"4'%30." 1)%0%!*-"! 

"7%3'(3%-*:" !5%1,'! 45')*&"3' !";"#&%,'! "-:*)'31#' 5"!'".'! 8":"3"=',%-" - 

&'!4%#",1#' !')!1/3% (.%@*-=%,'! 8"#(%)*=%#',*-" > 0.8), 5*,* !5%1,'! )"!'! 

:%;'4'0'! )/*3% 6"4'%30%-(' "7'3'(3%-*:" 45')*&"3' /!*&','! @'#'.":": ."3"-"#' 

"3 8'3*':1#' 0'6'! 8":"3"=',%-". %! 8"3"=',%-" %).5&%&" :'"83*2%-'! 8"3"=',%-"! 

?81;%-(', &'3"':"3 6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' :" )%0"-*,1#' !'3:#*)', 

#*)%,.".&'!"4 :")"5"!'".%-%,'" !=*#%: 8"45')*&3%-'! "-:*)'3",1#' 0'6', 

6#%&",'#%-:" <"#-=*3'"3 :" !')!1/3'! )/*3% 6"4'%30." ?81;('. "-:*)'31#' 



! *+"!

!')!1/3'!.&'! :")"5"!'".%-%,'" .%@*-=%,'! 8"#(%)*=%#',*-'! ;"#:*-" >0.8-2% 

)%0"-*,1#' !'3:#*)'! %#.%#.' )."&"#' !":'"83*!0'+* +#'0%#'1)'" [50, 82, 112].   

!"+&,%& ?81;%-(' !0"0'!0'+1#": !"#=)13* !5&"*-" "# :":8'3" )4'#% )%3?'! 

7#1! *#8"3*%-'! 1,0#"-8%#'.' 8")*+&,%&'. "30#",1#' ;*,'+1,%-'! #'45&'!, 

!"+&%#45%%-'! !"(1",* )*41,*-'!" :" ;*,'+1,%-'! !"(1",* 2*)%-'! )'5%:&'.. '! 

;"/0', #*) AFC "# 8"3!5&"&:%-*:" ?81;%-! (*#'!, (%%!"-")%-" AMH )"$&%3%-,%-'! 

(%:"#%-'! (%:%8!"4. %! +' +':%& %#.5%, ":"!01#%-! ') ;"/0!, #*) AMH :":%-'.": 

+*#%,'#%-! AFC-!."3 [4, 5, 139]. 1,0#"!*3*8#";'1,": "30#",1#' ;*,'+1,%-'! 

#"*:%3*-'! )"0%-" !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' "#" 6*,'4'!01#' 

!"+&%#45%%-'! !'3:#*)'! 8")*, "#")%: )%*#":": !"+&%#45'! :'!;13/4''! 8")* 

"7'3'(3". "#!%-*-! )*3"4%)%-', #*) 6*,'4'!01#' !"+&%#45%%-'! 

1,0#"!*3*8#";'1,' )*#;*,*8''! 6#%&",%30*-" 5('#'" >'6%#"3:#*8%3'2)'!" :" 

"3*&1,"4''. )'):'3"#% %3:*+#'3*6".'%-'! :#*!, +%#@*: >'6%#6#*,"/0'3%)''!, 

.'#*':1,' :"#7&%&%-'!, *&"#'1,' :'!;13/4''!" :" "8!-'! "#"+,"!'+1#' ;*#)'! 

:#*! [12, 55]. (%!"-")'!": PCOS :'"83*!0'+'!.&'! &%# :"&%9#:3*-'. )5*,*: 

1,0#"!*3*8#";'1, +&,%&"!, !"<'#*" 8")*'#'45*! /#*3'+1,' "3*&1,"4''! !5&" 

)'2%2%-' :" )!8"&!' !')60*)%-'! )/*3% !5&" :'"83*2%-' (.'#*':1,' :"#7&%&%-', 

>'6%#6#*,"/0'3%)'", >'6%#"3:#*8%3'2)'). (%).5&%&"." 10-13%-(' >'6%#"3:#*8%3'2)'! 

)'2%2%-'" .'#+)%,2%:" ?'#+&,'! ."3:"9*,',' >'6%#6,"2'" ("8!), 

"3:#*8%3)"6#*:14'#%-%,' !')!'&3%%-', '3!1,'3#%2'!0%30*-'! !'3:#*)', +1('38'! 

!'3:#*)' :" ':'*6".'1#' >'#!10'2)' [119]. .1)4" "#!%-*-! )*3"4%)%-', #*) "8!-'! 

"#"+,"!'+1#' ;*#)'! )/*3% /",%-! 5('#": "7%3'(3%-". 3*#)",1#' *&1,"4'" :" 

3"+,%-": 8&5&:%-" 1,0#"!*3*8#";'1,": :":"!01#%-1,' 6*,'4'!01#' 

!"+&%#45%%-'. :'"83*2'! :"21!0%-'!.&'! +' 13:" :"&%9#:3*. -"2",1#, ;*,'+1,1#' 

;"2'! 17-OHP :*3%! [100].  

!"'30%#%!* "7)*$3:" $&%3! )'%# 8")*+&,%1, 6"4'%30%-(' >*#)*31,' 



! *+#!

6"#")%0#%-'! +*#%,"4'1#' "3",'2'! (%:%8%-'. )'15%:"&": ')'!", #*) %!0#":'*,'! 

:*3%%-' "# 8"3!5&"&:%-*:" )"7",' :" :"-",' !)'-! )/*3% 6"4'%30." !"+&,%& 

?81;%-(', !)' 1"#9*;'.": +*#%,'#%-:" SHBG-."3 :" :":%-'.": +*#%,'#%-:" 

0%!0*!0%#*3'! :*3%!."3. !5%1,'! )"!'! :%;'4'0'! (%).5&%&"(' -13%-#'&'", #*) 

:"-",'" ."&'!1;",' 0%!0*!0%#*3'! :*3%, &'3"':"3 3"+,%-'" !5%1,'! 45')*&"3' 

/!*&','.  SHBG :"/&%'.%-" )*!",*:3%,'" '/ !":"4 :"-",'" E2  :*3%, $&%3! 

6"4'%30%-(' +' E2 "# '9* :"/&%'.%-1,', )'15%:"&": !5%1,'! )"!'! :%;'4'0'!". %! ;"/0' 

"!%&% (%'@,%-" "'5!3"! !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' 6%#!'!01,' 

"3*&1,"4''!" :" PCOS )/*3% <"#-=*3'"3 :" )!1/"3 6"4'%30%-(' '3!1,'3#%2'!0%30*-'!" 

:" >'6%#'3!1,'3%)''! "#!%-*-'., #"4 5%,! 1=9*-! *&"#'1,/.'#+)%,2%:" ?'#+&,'! 

"3:#*8%3%-'! 6#*:1/4'"! :" SHBG !16#%!'"!, (%:%8": +' ."&'!1;",' "3:#*8%3%-'! 

:*3'! )"0%-"! [13, 119]. 

"#!%-1,' +&,%&%-' ")0+'4%-!, #*) PCOS )/*3% /",%-! "7%3'(3%-". AMH 

)*)"0%-1,' :*3% (%!"-")'! "!"+*-#'& :" !)'-! )/*3% !"+*30#*,* ?81;."3 

(%:"#%-'. [16, 101, 102]. 1+"3"!+3%, 6%#'*:(' AMH (%)*."&"2%-1,' '/3", #*8*#4 

PCOS !":'"83*!0'+* %#.%#.' +#'0%#'1)' [101].  .1)4" :"+&'#&%-%-' "$&%3%-!, #*) 

AMH-'! :*3% /",%-(' "!%&% "!*4'#%-1,'" '3!1,'3#%2'!0%30*-"!" :" "3:#*8%3%-'! 

:*3%!."3, PCOS :'"83*2'! "#!%-*-'! ;*32% [57]. "#!%-*-! )0+'4%-1,%-", #*) AMH "# 

"#'! '3;*#)"0'1,' NCAH :" >'6%#"3:#*8%3''. )'):'3"#% PCOS :'"83*2%-'! 

!":';%#%34'"4'*:, "#")%: 8")*!":%8'" )5*,*: PCOS '!%.' /&%0'6'!.&'!, #*)%,'4 

"+)"9*;',%-! !") )."&"# :'"83*!0'+1# +#'0%#'1)!: 6*,'4'!01#' !"+&%#45%%-', 

*,'8*-"3*&1,"4'" :" >'6%#"3:#*8%3'" [85]. 8"#:" ")'!", AMH  "#'! *&"#'1,' 

#%2%#&'! )"#+%#' :" )'!' :*3'! 4&,',%-" (%'@,%-" :"+"&('#%-1,' '9*! 

!"+&%#45%%-'! :'!;13/4'"!."3. ")'. (%'@,%-" "'5!3"! '! ;"/0', #*) $&%3! !"+&,%& 

?81;%-(' "# "7'3'(3%-*:" )3'(3&%,*&"3' !5&"*-" AMH :*3%%-! (*#'!. .1)4" "#!%-*-! 

)*3"4%)%-', #*) AMH :*3'! 8"3!"27&#" '3;*#)"0'1,'" ;13/4'*3",1#' 
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"3:#*8%3'2"4''! +,"!';'4'#%-'!.&'!, &'3"':"3 AMH "#'! *&"#'1,' ;13/4''! 

)"#+%#' :" "# "#'! :"+"&('#%-1,' *#8"3*%-'! 6".*,*8'%-."3, #*8*#%-'4"" 

.'#+)%,2%:" ?'#+&,'! :'!;13/4'" "3 )%0"-*,1#' :"#7&%&%-' [85, 91, 97, 101, 102, 

139].  

")#'8":, $&%3' +&,%&'! (%:%8": 8")*&,'3:", #*) )%3"#5%! "!"+', )%3!0#1",1#' 

)"5"!'".%-,%-', #%6#*:1/4'1,' :"#7&%&%-'! 0'6%-', :'"83*2%-' :" >*#)*31,' 

)"$&%3%-,%-'! :*3%%-' 8"3!5&"&:%-" ') 6"4'%30%-(', #*)%,."4 -"&(&*-'! 6%#'*:':"3 

"/&. !)'-! :"#7&%&%-', )".."3 (%:"#%-'., &'!"4 "7%3'(3%-" !0#%!."3, +&%-'. 

:"#7&%&%-."3 :" 8":"<"#-%-1, &"#?'(."3 "!*4'#%-1,' =*3'! )+&%.#' 4&,',%-%-'. 

!"'30%#%!* '/3%-*:" 1;#* ;"#.* +&,%&'! $"0"#%-" (1;#* :':' #"*:%3*-'! 

6"4'%30%-2%), !)'-! 4&,',%-%-'! 0'6'!" :" "!"+'! (6%#'*:'!) 8".&",'!='3%-'., #"." 

!=*#": (%;"!:%! ;%#0',*-'! 6#*83*2' :" *#!1,*-'! 8")*!"&,'! #'!+%-' :" 

(%)1("&%-1, '/3"! )+1#3",*-'! !6%4'",1#' +#'0%#'1)%-'. 

8"!".&",'!='3%-%,'", #*) !5%1,'! )"!'! :%;'4'0'! "3 =*3'! )+&%.#' :"+,%-'! 

(%).5&%&"(' >'6*;'2'! 6"!15' >*#)*31, .%#"6'"2% "#"":%/&"01#'". "#!%-*-! 

)0+'4%-1,%-%-', #*) =*3'! :"+,%-'! (%:%8": )%*#":' ")%3*#%'! )/*3% /",%-(' 

,1.%'3-#','2'38 >*#)*3'! (%9&"3") "#"3"'#' 6"!15' "# 8")*'=&'". FSH :" LH 6"!15' 

"7!:8" =*3'! )"0%-'! (%):8*) [135]. 6"4'%30%-(' <"#-' =*3'., =*3'! )4'#%:' +,%-"4 +' 

'=&%&! "3:#*8%3%-'!" :" '3!1,'3'! +*34%30#"4''! +,%-"!, #"4 5('# (%).5&%&"(' 

"7":8%3! *&1,"4'1# ;13/4'"! :" 3*#)",1# )%3!0#1",1# 4'+,! [14, 79, 119].  

8")*):'3"#% 2%)*./)1,':"3, 6"4'%30%-(' !5&":"!5&" #%6#*:1/4'1,' 

:"#7&%&%-'.  !5%1,'! )"!'! :%;'4'0'!" "3  !'<"#-'!/!')!1/3'! ;*32%  )+1#3",*-'! 

%;%/01#' !/%)%-'! (%"!")1("&%-,":   )'2"3(%=*3','"  6'#&%,' #'8'! %#.%#. 

)3'(&3%,*&"3 7*3'!@'%-": 8"35',1, '/3%!  !)'-! +*#%/4'". 

")8&"#":, $&%3' +&,%&'! (%:%8%-'! ."3"5)":, )%3"#5%! "!"+' :" )%3!0#1",1#' 

:"#7&%&%-'! !5&":"!5&" 0'6%-' )3'(&3%,*&3": "# 8"3!5&"&:%-" -"&(&*-':"3 !5%1,'! 
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)"!'! :%;'4'0'! "3 !'<"#-'!/!')!1/3'! )/*3% 6"4'%30%-(', .1)4" !)' 4&,',%-'! 

6#*8#%!'#%-" :":%-'.": !"#=)13*: +*#%,'#%-! )%3!0#1",1#' 4'+,'! 

:"#7&%&%-'! 6%#'*:."3. )%3!0#1",1#' ;13/4'" :" >*#)*31,' 4&,',%-%-' 

"5",8"2#:" /",%-(', #*)%,."4 -"&(&*-':"3 "7%3'(3%-". !5%1,'! )"!'! :%;'4'0' "3 

!')!1/3%, "!*4'#%-1,'" #%6#*:1/4'1,' :"#7&%&%-'! 0'6%-."3 :" ") 

:"#7&%&%-'!.&'! :")"5"!'".%-%, !)'-!."3 -"&(&*-"('.  
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."&' 5. :"!+&3%-' 

 

1. !/%!*-#'&' 8"3&'."#%-'!" :" )%3!0#1",1#' ;13/4''! ."&'!%-1#%-%-', 

"!%&% !"!/%!* !0%#*':%-'!" :" 8*3":*0#*6'3%-'! :*3% -"&(&*-':"3 !5%1,'! )"!'! 

:%;'4'0'!" :" !')!1/3'! )/*3% "5",8"2#:" /",%-(' 1+"&('#:%-" )".' 

#%6#*:1/4'1,' :"#7&%&%-'! !"5%%-!, -"&(&*-'! !)'-! :" )'!' 4&,',%-'! 

6#*8#%!'#%-"!.   

 

2. )%3"#5%! "!"+' :" )%3!0#1",1#' :"#7&%&%-'! !5&":"!5&" 0'6%-' 

!"#=)13*: "# 8"3!5&"&:%-" -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'!" :" 

!'<"#-'!/!')!1/3'! )/*3% "5",8"2#:" /",%-(', )%3!0#1",1#' 4'+,'! :"#7&%&%-':"3 

9&%,"2% 5('#' *#'&% !"+&,%& ?81;(' "7)*$3:" *,'8*)%3*#%". :"/&%'.%-1,' !)'-! 

)/*3% 6"4'%30%-(' 8")*&,'3:" 6'#&%,":' ")%3*#%'!" :" )%3*)%0#*#"8''! !'5('#'! 

)*)"0%-'! 0%3:%34'". 

 

3.  :":8'3:", #*)  !)'-! 4&,',%-'! 6#*8#%!'#%-'! "!"+'  !"#=)13*: 

:":%-'.": +*#%,'#%-! )%3!0#1",1#' :"#7&%&%-'! :"=9%-'! "!"+."3. 

 

4. >'#!10'2)'!, !0#'%-'! :" >'6%#6'8)%30"4''! !'5('#% !0"0'!0'+1#": 

!"#=)13*: 1;#* )"7",' '9*  <"#-' =*3'!/!')!1/3'! )/*3% 6"4'%30." ?81;(' !5%1,'! 

)"!'! :%;'4'0'! )/*3% 6"4'%30%-'! ?81;."3 (%:"#%-'., 5*,* "+3%! !'5('#%  

!"#=)13*: "#  8"3!5&"&:%-*:" !"+&,%&' ?81;%-'! )'5%:&'..  

 

5. -"&(&*-':"3 <"#-' =*3'!/!')!1/3'! )/*3% 6"4'%30." ?81;(' 6#%&",'#%-": 

:'"83*2%-! ="#)*":8%3:" 6*,'4'!01#' !"+&%#45%%-'! :"  )%0"-*,1#' !'3:#*)%-', 
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5*,* -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' - ."3:"9*,',' 

":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)" :" !"+&%#45%%-'! :'!;13/4'". 

 

6. >'6*8*3":*0#*61,' >'6*8*3":'2)', #*)%,'4 "!*4'#%-1,'" !0#%!'!, 

+&%-'.' :"#7&%&%-'!" :" 8":"<"#-%-1,' &"#?'('. 8")*=&%1, =*3'! !=#"; +,%-"!."3, 

"# 8")*&,'3:" 6"4'%30%-(', #*)%,."4 !5%1,'! )"!'! :%;'4'0' "7%3'(3%-*:". 

-"&(&*-'! "!"+':"3. #"4 )'1.'.%-! ')"2%, #*) >'6*8*3":*0#*61,' >'6*8*3":'2)' 

"!*4'#%-1,'" =*3'! )+&%.# +,%-"!."3 :" "#" )"!'! !0"-',1# :%;'4'0."3. 

 

7.  FSH  :" SHBG )"$&%3%-,%-' !"#=)13*: )"7",' '9*  :"-",' !)'-! )/*3% 

6"4'%30." ?81;(' )*)"0%-1,' !)'-! )/*3% 6"4'%30." ?81;."3  (%:"#%-'., 5*,* FT  :" 

TT )"$&%3%-,%-' !"#=)13*: )"7",' "7)*$3:" !5%1,'! )"!'! !'<"#-'!/!')!1/3'! )/*3% 

6"4'%30%-('. "# 8")*&,'3:" !"#=)13* !5&"*-" !"+&,%& ?81;%-! (*#'! E2, LH, AMH, PRL 

:" +*#0'2*,'! )"$&%3%-,%-'! )'5%:&'.. 

 

8. 17-OHP :" DHEA-S   !%+#%4''! :*3%%-' !"#=)13*: "# 8"3!5&"&:%-*:" 

-"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'! :" !'<"#-'!/!')!1/3'! )/*3% 6"4'%30." ?81;%-(', 

.1)4" 8"!".&",'!='3%-%,'" )".' :*3%%-'! )*)"0%-'!"! 8"3!5&"&%-1,' )%/"3'2)%-'.  

 

9. -"&(&*-':"3 !5%1,'! )"!'! :%;'4'0'!" :" !')!1/3'! )/*3% 6"4'%30%-(', !)' 

!"#=)13*: 1"#9*;'.": +*#%,'#%-! FSH :" SHBG )"$&%3%-,%-."3  :"   :":%-'. 

!"3:* +*#%,"4'"('" #*8*#4 FT "!%&% TT  )"$&%3%-,%-."3.  

 

 



! *+(!

."&' 6. 6#"/0'+1,' #%+*)%3:"4'%-' 

 

1. +,'3'+1#":  )!8"&!  ("+3%, >'#!10'2)', )%3!0#1",1#' 4'+,'! :"#7&%&%-') 

!'3:#*)%-! (6*,'4'!01#' !"+&%#45%%-'! !'3:#*)' )%0"-*,1#' :"#7&%&%-'., 

."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)") (*#'! 

:';%#%34'1,' :'"83*2'! 8"0"#%-'!"! 8"#:" 1,0#"!*3*8#";'1,' 
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!)'-! )5%:&%,*-"(' )'7%-", #*),'! :"/&%'.%-" "3 )*)"0%-" "!*4'#%-1,'"  2%)*. 

"73'(31,' !'3:#*)%-'! 8"3&'."#%-'! )"7", #'!+."3.  

2.  17-",;">':#*/!'6#*8%!0%#*3'! :" :%>':#*%6'-
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8".&",'!='3%-1,' 13:" '/3%!  )".' )*)"0%-'! )%/"3'2)%-': <"#-' =*3'!/)!1/"3 
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)%*#":": ":#%3",1#' "3:#*8%3%-'! 6#*:14'#%-'! "/0'&"4'" 4%30#",1#' 

)%/"3'2)%-'! $"#.&'., 5*,* !5%1,'! )"!'! :%;'4'0'! )/*3% 6"4'%30%-(' 

."3:"9*,',' ":#%3",1#' >'6%#6,"2''! "#"+,"!'+1#' ;*#)'. ") )"$&%3%-,%-'! 

)*)"0%-"  8%3%0'+1#": 8"36'#*-%-1,' ;%#)%301,'  :%;'4'0'! ;*32%. 

)'2"3(%=*3','" ":%+&"01#' !")+1#3",* 0"/0'+'! (%)1("&%-"(' 2%)*"73'(31,' 

>*#)*31,' 4&,',%-%-'!  )%/"3'2)%-'! 8".&",'!='3%-".  

3. 6"4'%30%-(' !5&":"!5&" #%6#*:1/4'1,' :"#7&%&%-'. !5%1,'! )"!'! 

:%;'4'0'!" "3  !'<"#-'!/!')!1/3'! ;*32%  )+1#3",*-'! %;%/01#' !/%)%-'! 

(%!")1("&%-,":   )'2"3(%=*3','"  6'#&%,' #'8'! %#.%#. )3'(&3%,*&"3 7*3'!@'%-": 

8"35',1, '/3%!  !)'-! +*#%/4'". 
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1. 8%8%<+*#' ). ,,>'6*.",")1#' !'3:#*)'! !5&":"!5&" ;*#)%-'! +,'3'+*-
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), H=04/:8!7D6![M14=!^K6!D/J@2U!N]6!Y8II4:!xY6!F=44I.@! >R6!P?@.:?!7H6!L/JM;./:! >F6! >.I49!

Sx6! 5?/8.! F]6! NI8:;! NF6! >/,6,! EK./I?@838@C! :;4! I4:.0?=8M! 9U@2/?I4`! .! X?8@:! 8@:4/8I!

9:.:4I4@:! ?G! :;4! R@:4/@.:8?@.=! P8.04:49! L424/.:8?@! B.91! L?/M4! ?@! [Q824I8?=?CU! .@2!

x/4<4@:8?@_!A.:8?@.=!K4./:6!5J@C6!.@2!-=??2!R@9:8:J:4_!HI4/8M.@!K4./:!H99?M8.:8?@_!S?/=2!



! **+!

K4./:!L424/.:8?@_!R@:4/@.:8?@.=!H:;4/?9M=4/?989!N?M84:U_!.@2!R@:4/@.:8?@.=!H99?M8.:8?@!G?/!

:;4!N:J2U!?G!y0498:U6,T!F8/MJ=.:8?@!*"+!V"++)W`!*&$+,!
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Introduction 

 

Body mass index (BMI) has been related to reproductive health. However, the body fat has a 

regulatory role in reproduction. Except for endocrine glands (adrenal cortex and gonads), sex 

steroids are produced by fat cells. Large amount of fat cells produce respectively large amounts of 

estrogens, that causes the organism to react as if in case of contraception; and the lack of the fat 

tissue causes the lack of the estrogens and thus disruption of menstrual cylce and ovulation. 

Extremes of body mass adversely affects reproductive function, starting from pubertal 

development, menstrual function and fertility.  

The age of menarche varies internationally and especially in the less developed countries. In 

the well-nourished population of developed countries, median age of menarche is between 12 and 

13 years. The critical weight hypothesis states that the onset and regularity of menstrual function 

necessitates maintaining weight above a critical level, therefore above the critical amount of body 

fat. Higher gain of body mass during childhood is related to an earlier onset of puberty and 

menarche. So the age of menarche tends to be lower in obese and higher in underweight compared 

to girls with normal weight, which may have implications for subsequent reproductive problems. 

For example, there is evidence that more severe dysmenorrhea is associated with earlier menarche. 

Rapid weight loss, especially due to the stressful situations, eating disorders and excess physical 

activity, leads to hypothalamic amenorrhea (hypogonadotropic hypogonadism), ovulation 

problems, exhaustion of follicles and thus infertility. 

It is well known that obesity causes different health risks, including gynecological-

endocrine problems, such as hyperinsulinemia, insulin resistance, hyperandrogenism, anovulation, 

polycystic ovary syndrome and infertility; and in case of achieving pregnancy – following obstetric 

risks. In case of pregnancy the risk of spontaneous abortion is increased both in pre-pregnant 

underweight and overweight or obese women. 
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However, higher risks of reproductive problems have been found in underweight and 

overweight women with rapid weight gain or loss due to stress, excercise or eating disorders, but 

evidence is inconsistent especially in relation to the effect of age of body weight changes.  

So it was interesting to investigate the relationship between childhood BMI with 

subsequent reproductive problems and respective hormonal changes in female patients with 

current BMI problems. 

The aim of our study was to detect the peculiarities of sexual development, menstrual 

function, prevalence of different types of reproductive disorders and correlations of respective 

hormonal changes with body mass index (BMI) in young female patients with thinness or obesity 

since childhood. 
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Objectives 

 

• Detection of peculiarities of sexual development and reproductive function in the 

overweight and underweight young female patients, with childhood onset weight 

problems. 

 

• Detection of peculiarities of menstrual function and prevalence of different types of 

reproductive disorders in young women with childhood onset weight problems. 

 

• Detection of correlations of hormonal changes (due to respective reproductive disorders) 

with BMI in young women with childhood onset weight problems. 

 

• Detection of correlations between the onset of BMI changes and menstrual disruption. 

 



! *"&!

Materials and methods 

 

In this prospective cross-sectional study one hundred and three young women (48 

underweight and 55 overweight/obese) were recruited from the female patients who referred to 

our clinic – I. Zhordania Institute of Human Reproduction with different reproductive problems 

(menstrual disorders, acne, excess body hair, etc), between the periods of September 2012 to April 

2014.  

The inclusion criteria were 12-30 years old women (at least 2 years past after menarche) 

BMI<18.5 or "25kg/m2 and childhood body mass problems. The following exclusion criteria were 

used: any type of chronic disease; eating disorders; hormonal therapy or contraception in the six 

months preceding the study.  

All of the participants underwent clinical examination including measurement of height, 

weight and BMI (weight divided by square of height - kg/m2). Age of body weight changes, 

menstrual disturbances, assessment of hirsutism (modified Ferriman and Gallwey score >8), stretch 

marks (white or colorful striae), pigmentation (acanthosis nigricans), acne (mild to severe), fertility 

problems were recorded. The sexual development was assessed by the Tanner scale. Gynecological 

ultrasound was held by Volusson S6 in all the participants. The diagnoses were established 

according to the respective clinical-hormonal-instrumental data. PCOS was diagnosed according to 

the Rotterdam 2003 criteriae.  

Blood sampling was performed in the early follicular phase (between days 2 and 5 after the 

last menstrual period). The following hormonal analyses were performed in all subjects: follicle-

stimulating hormone (FSH), luteinizing hormone (LH), estradiol (E2), total testosterone (TT), 

prolactin (PRL) (MiniVidas Analyzer, Biomerieux sa France, Italy), free testosterone (FT), sex 

hormone binding globulin (SHBG), dehydroepiandrosterone sulfate (DHEA-S), 17-

hydroxyprogesterone (17B-OHP) (IFA, HumaReader HS, Germany). Cortisol (IFA, HumaReader 
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HS, Germany) was measured in 57 patients. Insuline resistance index (HOMA-IR) was analyzed in 

overweight and obese patients. In 4 cases detection of karyotype was performed. 

Statistical analysis was held by IBM SPSS 20. A p<0.05 was considered significant, with 

confidence interval of 95%. Comparisons of two independent groups were made using the 

Student’s t-test, Chi-square or F-Test (analysis of variance ANOVA to analyse difference between 

group means. Correlation analysis was held by Pearson correlation test. 
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Results 

 

The mean age of participants did not differ between the groups of underweight (n=48, mean 

age 20.1 yr) and overweight (n=55, mean age 20.9) patients. All of the underweight (n=48) or 

overweight and obese (n=55) women had BMI problems from childhood, but 63.6% of overweight 

and 33.3% of underweight patients mentioned deterioration of their respective BMI (losing or 

gaining more weight) since the period of menarche. The correlation was established between the 

onset of menstrual disruption and progression of changes in body mass (R=0.45, p=0.01). The mean 

BMI totaled 17.15 k/m2 (SD=0.91) (Range 15-18.49 k/m2) in the group of underweight patients and 

31.30 k/m2 (SD=5.6) (Range 25-47 k/m2) in overweight patients. 

The mean age of menarche totaled 12.95 y (SD=1.48) in the group of overweight and obese 

patients and 12.91 year (SD=1.63) in the group of underweight females, with no statistically 

significant difference (p=0.885). Regular menstrual cycle since the onset of menarche was detected 

in 5 (10.4%) underweight patients and 11 (20%) overweight patients. The rest of the patients had 

different types of menstrual disorders, with no statistically significant distribution between the 

study groups (p>.05). Hirsutism (p<0.05), stretch marks (p<0.001) and acanthosis nigricans 

(hyperpigmentation) (p<0.001) were exhibited significantly more frequently in the patients with 

high BMI, whilst distribution of acne was almost the same in the study groups (p=0.21). Only a 

small minority of patients were sexually active; 9 (18.7%) patients with low BMI and 19 (34.5%) 

patients with high BMI. Infertility was observed in 4 (8.4%) underweight and 16 (29.1%) 

overweight patients (p=0.03).  

In the group of low BMI patients non-classical congenital adrenal hyperplasia (NCAH) and 

ovarian dysfunction turned out to be most frequent of all diagnosis, whilst in the group of high 

BMI patients polycystic ovary syndrome (PCOS) and metabolic syndrome prevailed. 46 patients 
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had PCOS, but metabolic disorders, insulin resistance (HOMA-IR >2.77) and obesity (BMI >30 

k/m2) were particularly expressed in 25 patients. 

Comparison of hormonal parameters showed that the mean levels of FSH and SHBG were 

significantly higher in the group of low BMI females than in the group of high BMI females; whilst 

in overweight patients FT and TT levels were two times as much as the same data in underweight 

patients. According to the correlation analysis, it was established that BMI correlates with FSH, FT, 

TT, and SHBG. BMI negatively correlates with FSH (R=-0.30, p=0.01) and SHBG (R=-0.38, p=0.00) 

and positively correlates with FT (R=0.36, p!0.001), TT (R=0.33, p=0!0.001). 

In conclusion, according to the results of our study the age of menarche and different 

menstrual disorders do not significantly differ in underweight and overweight or obese patients, 

although the progression of BMI changes correlates with the onset of menstrual disruptions. So 

peculiarities of menstrual function and hormonal changes in young females with thinness or 

obesity since childhood are related to the types of reproductive disorders and their childhood BMI. 
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Scientific novelty of the work 

 

• The peculiarities of sexual development and menstrual function, as well as the levels of 

sex steroids and gonadotrophins in the young overweight and underweight women with 

childhood onset weight problems are associated with their reproductive disorders, 

childhood BMI and progress of BMI changes. 

• It was established that the onset of progression in BMI changes significantly correlate 

with the age of menstrual disruption. 

• PCOS and metabolic syndrome were found to be the most frequent diagnoses in young 

women with childhood onset overweight or obesity, whilst NCAH and ovarian 

dysfunction turned out to prevail in young women who are underweight since 

childhood. 

• Hypogonadotrophic hypogonadism that is associated with rapid weight loss due to the 

stress, eating disorders or excessive exercise, was not revealed in patients, who were 

underweight since childhood. 

• It was established that BMI negatively correlates with FSH and SHBG; and positively 

correlates with FT and TT. 
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Conclusions 

 

• In underweight and overweight or obese patients who have BMI problems since 

childhood, the peculiarities of sexual development and menstrual function, as well as 

the levels of steroid hormones and gonadotrophins are related to the types of their 

reproductive disorders, childhood BMI and progression of BMI changes. 

• The age of menarche and the types of menstrual disorders do not differ significantly 

between the groups of overweight and underweight patients with childhood onset 

weight problems. Oligomenorrhea turned out to be the most frequent type of menstrual 

disorder in both study groups. In the group of underweight patients primary 

amenorrhea and menometrorhagia tended to prevail.  

• The onset of progression in BMI changes positively correlates with the age of menstrual 

disruption. 

• Hirsutism, striae and hiperpigmentation are significantly more frequent in the 

overweight or obese patients than in the underweight ones. However the prevalence of 

acne did not significantly differ between the study groups. 

• PCOS and metabolic syndrome were found to be the most frequent diagnoses in young 

women with childhood onset overweight or obesity problems, whilst NCAH and 

ovarian dysfunction turned out to prevail in young women who are underweight since 

childhood. 

• Hypogonadotrophic hypogonadism that is associated to rapid weight loss due to the 

stress, eating disorders and excessive exercise, was not revealed in patients, who were 

underweight since childhood. So, hypogonadortophic hypogonadism is associated with 

the rapid weight loss and not with constant low BMI. 
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• The levels of FSH and SHBG were significantly higher in the group of low BMI, whilst 

FT and TT levels were higher in high BMI patients. No significant difference was found 

between the levels of E2, LH, AMH, PRL and Cortisol levels. 

• 17-OHP ans DHEA-S levels did not differ between the groups of low BMI and high BMI 

patients. However the different mechanisms of their elevation should be considered. 

• In the overweight and underweight women with childhood onset weight problems, 

BMI was found to negatively correlate with FSH and SHBG; and positively correlate 

with FT and TT. 

 

 

Practical Recommendations 

 

• In diagnosing the clinically (acne, hirsutism, menstrual disorders) similar syndromes 

(PCOS with metabolic disorders, NCAH), except for the results of ultrasound (polycystic 

ovaries) and hormonal investigations (hyperandogenemia), the childhood and current 

BMI that is associated with the above-mentioned particular syndrome, should be 

considered. 

• While interpreting the high levels of 17-OHP and DHEA-S, respective mechanisms of 

their elevation should be considered: in high BMI patients with PCOS – secondary 

hypersecretion of adrenal androgens due to metabolic disorders; and in low BMI patients 

with NCAH – genetic enzyme dysfunction. Above-mentioned mechanisms of hormonal 

changes should be considered while choosing appropriate treatment protocol.  

• While choosing the efficient therapy for the overweight and underweight young female 

patients with different reproductive disorders, BMI correction should be considered as 

one of the first goals. 


