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## 4875251430: MAJOR COMMUNITY MEDICINE 

KEY WORD: DEPRESSION/ ADHERENCElANTIRETROVIRAL THERAPY/ HIV 

NAPAKKAWAT BUATHONG: THE ASSOCIATION BETWEEN DEPRESSION AND 

COFACTORS IN THE INDIVIDUAL LEVEL ON ADHERENCE TO ANTIRETROVIRAL 

THERAPY OF ADULT HIV INFECTED PATIENTS AT KING CHULALONGKORN 

MEMORIAL HOSPITAL. THESIS ADVISOR : ASSOC.PROF NARIN HIRUNSUTTIKUL.,M.D., 

Ph .D. THESIS CO-ADVISOR : ASST. PROF SOOKJAREON T ANGWONGSECHAI, M.D., 

ASST. PROF CHULALUCK KOMOLTRI, Ph.D., 219 pp. 

Adherence to antiretroviral therapy is an important goal of treatment success among HIV infected 

patients. Non-adherence to HAART leads to the development of drug resistant and mutative resulting in 

treatment failure . 

The objectives of this prospective cohort study were to evaluate the association between depression 

and cofactors in the individual level and to assessed the temporal association of changes in depression and 

co factors on adherence to antiretroviral therapy. A total of379 participants in the study including 126 of them 

were initially screened for depression using Beck depression inventory II . Adherence to medication was 

assessed by patient's selfreport. 

The results showed that the rate of non-adherence at week 4, 8 and 12 were 34.6, 19.9 and 24.1 

percents respectively. the rate of depression at baseline, week 4, 8 and 12 were 33 .3, 32.2, 23.8 and 27.9 

percents orderly . In cross-sectional analysis, the following variables were significantly associated with 

adherence: age, employment, past history of opportunity infection, using herb, payment for medication, 

suggestion and reminding of taking HAART from physician, duration of taking HAART, a current of CD4+T 

lymphocyte count , HAART regimen and pill burden ,depression, mild cognitive impairment, alcohol use 

disorder and social support. In longitudinal analysis: depression, alcohol use disorder, no reminding of taking 

HAART from physician, no past history of opportunity infection, using herb were significantly associated with 

non-adherence and changes in depression were significantly associated with non-adherence. 

According to the finding of this study, depression were significantly associated with non-adherence 

thus physicians who provide medication should investigate or screen for patient's depression and emphasize the 

important goal of HAART for patients. 
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-=i Y Q Q,I .q~ ~.::s ~,.. 4:i,., i jI,q a \I] do 
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3. L~flffm:l1m~L,j~VlJlL ,j~~~ ::~1Jfll1::cjflllfl'~1 ~V fl1111 i 111ijV AlJ tll ~ i'1J,j~::'YI1lJV1~llJ ~ 
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H~~l~ltiV~'Ufl~Vl~l\in 'Yn i 11ff UHffir1Jff\rU'Yl1~ff~fl1J .... q9im~1Jtll~~1Jlfl~fl~~1JUfl~flfl ~fl" ij 

. " 
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~flfl1111S11Jijfl ilJtll~1'U,j~::'YI1'UV1~1'Ul i 'Yl~ i 11ff'Ufl~~iJ1tJ~htqjYi~fll;Jfl1fl'll i fli ru h ~""V1'U1~ 
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Q 

~::I'UV'U 
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ffm'Ufll .... ffm ff tll~ 1 ~ffl~~flflflq'VIi~fl~11tl~::ffl'V1 tll~ i '*ffl1'U ' .... ~l1~flfl1'Hn Iff~ll i ~ fltl~:: ~1~1 
hmnu ifltllff fl~ijfl~1 fl1:Jl 11 .... 'Ylv~.yhfln1m:l1 i 'Uil'il~,j'U ~::U::Ld~1~1fl1:J1n'U11""'YlV~'t11tll~ 1fl1:J1 

i'Uil'il~,jlJ ~::tJ::Ld~1~i~1'UtJ1~1'Uli'VI~'11ff~'Uo~il~~,j'U ~::~'U CD4+ T lymphocyte nfllJlL~:: 

m;~tll'j1fl1:Jl~1UtJ1~llJ~i 'VI 1 ~b1ff 'j::~'U Viral Load nV'U11~::mi~tll11fl1:J1~1UU1~llJli 'Yl'l i 11ff 
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~91~HJ1~\W ~ 1'Yl '.i' 1i' ",,~i oM'i lJ 11ll~,jlJ ~llJ 1lJl~~'U~NtJ1~llJ ~ 1 'Yl'.i' 1i'''''~i'1.1'th::'Y1llJ''~),)lJ ff'Ylni 'W 

f11'.il1.1fWll'.ifllJl'VW11.11" f11'.i '~i'ml111'W::ll1 i ,r~ihtli'1J'l.h::'Y1llJtJ1~l'W ~ 1 'Yl'.i' 1i' ""i ,r91'.i .:J1d"llm:: 
• v 

""lJ1l""lJfl1l1flll'Vi'Ylvfifl'Wfl1'.i i' fllJ1~1t1tJ1~llJ~1 'Yl'.i' 1i'"" f11'.i '~i'1.1f11'.i ihl~fl'W i,r ~il1t1i'1J'lh::'Y1l'WtJ1 .. 
" '" 1 , Q.O i" ~ "i Q.O Q.O <S" ""~ 9l1'W'.i 'Yl'.i 1'.i"" 'I191'.i~n"1Im::""lJ1l""lJfl1l1ml'Vi'Ylti 'W1'W91'.i11l'.ifllJ1 fll1::C)flJ1f1'.i1 fll1::'Vi'Yl1ilJUlUl1 

• u u 

l~fllJ i'W'.i::v::mfl m ~""l!1.1""'4lJ'Yl1~ff~fllJ 'Viq~fl'.i'.ilJf11'.i~lJlf1~ fl~~lJllfl"flfl ~fl~ mf11'.i'Y1l~·h~f11v 

~d~h! ~,,'Ii'l~'flV~ 'Ufl~tJ1~1'W ~ 1'Yl '.i' 1i' "" ",,:: fflJ~'W 1ifll'Vi~~il1ViJ" flll 'Vi'YlV~-rl 1fl1'.i i' fllJ 1 

~lU1.hVllSJ (Dependent Variable) flfl fl11lJl1lJjjfl i'Wf11'.ii'1.1,h::'Yl1lJtJ1~llJ~ 1 'Yl'.i' 1i'"" 

v v • 

f11'.ifffllJ11~tJ i'W fli' ~ij -rl1f11'.i fff)lJ1'ij'Vi1::~il1tJ'Wflf) i 'W1v~i 'I1t1!nm-rl1f11'.ii' f)lJ1~ 1tJtJ1~1'W ~ 1 'Yl'.i 

111 Q.O 1 .. .J,"il"~ d Q.O 1 i" " Ld'.i"" W '.i~'VitJ11J1"~vn,,~fl'.iW C)f~~ 1tJ'Yll'1f)lJ1fll1llJ'.i::~1.1fl11lJ~lJm~'Ufl~ '.iflll"::f11'.i ')Wl911'W 

~1 'Yl'.i i 1i'"" 1191f)"1~1l1f) 1 H'VitJ11J1"~lJ1 ~~m~l~tJ'l'li'fl~n1.1f11'.i ioM'~1J1h::lJ1Wri'l'W'lJflfI" f11'.i ioM'ff'Yln 

1l1fl1h::n'W ff ~fllJ 1 fI'.i ~fl1nh::n'W ~'Um'ViO''l'W'I1u 1 '11~ fliY'Yln~lJ1 i 'Wf11'.i ,'Ii'1i'1.1f11'.ii' f)lJ1lm::tJihh, ~1 
" " " , 'Ufl~~il'ltJ 'W flf)1l1f)'I! lJ f11'.ifff)lJ1 i 'Wfli' ~ij'~'Wf11'.ifff)lJ 111 1l ~ tll'llJniJfI'lllJfflJi lJ n ~ flfl'lllJ l 'llJjjfl i 'W 

v 

f11'.ii' 1.1'th::'Yl1'W V1~1'W ~ 1'Yl '.i' 1i' ""i lJ'.i ::~1.1'lJflfI"l 'Y1ll! 'W 

<:t SJ <S "" .1 .1 " "" .. "" .nn::CVSJlfl'll 'I1lJ1tJm f11'.ilf)~m1lJlllJ'.iu'.i'llJ'Y1l.:J~llJm1lJfI~ fll'.ilJW 'Viq91fl'.i'.ilJ 1m:: 

mf11'.il1lJ~'W1 ~l1""~~~~f)'Y1l~ll~f11tJ (Vegetative) 1~tJ1l::iJm'.ilJWlf1!llJ1f)H~11f)~ D~lJl'ViiitJ iJ 

fI'lllJtl~1191'Wl~~ '~iJfltU~l lJ~~~'W1fl9111 '~iJfI'lllJ'I11~ lJ~~ 1"f) i'W114!ltJ lrl~m'l11'.i 'W~lJ i~'I1C;1.1 • 
lWf)~ 'l1l1flff ~fllJ 1m:: ~ 11l1fi~f1'lllJtl~ lm::'Vi q~fl'.i '.i lJ-rl1! 1tJ~'lI~~' ~ fllfl1'.i ~~ f)rl1'l1~'W f11'.i 

.1" .1 .1 """" Q.O"il .J,.I "" .1 "" <s" lU"tI'W"uM1l1f)lJf)91'lfftJ'U~~fj 1tJ [12] C)f~u'.i::llJ'W 1l1f)111.11.1u'.i::llJlJfll'l::C)flJ1f1'.i1 (Beck Depression 
v v 

Inventory II) ilJfl1'.ifff)lJ1fli'~ijlltJ~'.i::~mn'l::ci1lJlf1!11~lJ 4 '.i::~1.1 fl~ 1. '.i::~1.111f)~ 2. fll'l:: 

ci1lJ1f1!l'.i::~1.1U~W (Mild depression) 3. m'l::ci1lJ1f1!1'.i::~1.1111'Wf)"1~ (Moderate depression) 

4.m'l::ci1lJ1f1!1'.i::~1.1~lJUH (Severe depression) 

if;)~tdlSJ''U 'l::~'lJ~flfI't1 'I1mtJ~~ 111l ~tJ~iJm1lJ fflJ~lJ n ~~fI'lllJ l 'llJjj ~ i lJ f11 '.i i'1.111 '.i::'Y1llJ 

v " 
tJ1~1'W~1'Yl'.ii'li'ffi'W'.i::~1.1'lJflfI" (IndividualleveI) i'Wf11'.ifff)lJ1fli'.:Jij i~"fi 
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~ 

cognitive impairment) 'HlJ1V().:J il11:t:fl11lJ 
I I 1)1 SI 

l1YUlJitJf11'.i'Yil'H'lhYi'Yl1.:JfflJU.:J l~)fJlh:t:lijtJ'H'IhYi~l.:J "1 ~.:Jij fl11lJ,J.:Ji'il fflJ1n f)1'.iU~'H1'.i~flf11'j 

(Executive Function) fl11lJ~1 11f1'hl:t:fflJ-WtJ1i''lJU.:Jff1V~lnUf11'.iff~1.:J'.i-Ul1UU (Visuo construction) .. 
'.i11WUfl f)1'.if;flfl1tJ1Wln'l:t:f11'.ilU!ffil11:t:'.iUU,J1 (Orientation) uti.:Jf)1'.i-U'.i:t:lijtJl~tJ 

... 
fl11lJflfl 

. " 
2 '.i:t:~U ~U -Uf1~ 11(l:t:YlUil11::Yl'Ylni.1flJtlJll1YulJitJ'.i::V::11'.if1l'Vht1tJ 

• u u . 
" "'~ "..., '" V}I !'I v ~ \lVl'UJ1VllU1 & Yl1 n1tlYl~'UlfJ &'11 'HlJ1tJ().:J 

. " 
f11'.ilf1'hl1~1tJtJ1\1~'.i -Vi ~thv i.rt tJ i.1 'il~ UtJ 1 'vht1tJ 

Ulfll1Y1H;HfllfJUil::Nil'\hUftfJ..:j'UU.:ifJl~l'llnYl''.i'11tl 
, • JI tI 

~(l,r1.:JlfttJ..:J'lJU..:J tJ1~ 1tJ '11 'Yl '.i i 1i' ff-nYlU i tJ 'j:: tJ::n<l1-n111f11'.i f11'.ifff1'hl1f1 i'..:Jij 

QJ Q.I .s 111 "QI '.c!t i 
111..:JJ;nmtlliUYlHtl.:ifl'll (Social support) 'H:JJ1tJ()..:J f11'.i Lfl'jUfl11lJ'lf1tJ1'H(lU'il1f11JflfI(l tJ 

itJmUufli'1 tlJ1~ 'H~ULvlutJ itJ~ltJ~..:J'lJU..:J fllLLtJ::il1'H~U,rUl.d(l~1~"lLL(l::f)1'.irJl1(llm i 'il i ril1rl~thtJ 

ftqg)fl11'l1fll1~'lIlfl~tl..:j~'lIUtlilfltleJtl~ 'H:JJ1tJt1~ f11'j -U'.i:: lijtJYlq~ m '.i lJ 11 (l:: i.1 tlJ'H 1 'ill f1 f11'j ~lJ 

UU(lf1UfJU-cl uti-!li.1tlJ'H1'il1f1f)1'.i~lJLLU(lf1UfJU-cl L~tJ 3 '.i::~U~U ~lJ-Uf1~ iji.1\,~'H1'il1f1f)1'j~lJ 

-U'.i::Lfl'Yl Harzardous, Hannfull1<l:t: iji.1tlJ'H1'il1f1f11'.i~lJ-U'j::lfl'Yl Dependence 

• aid 0 QI 

~ Ul1Yl'YltJ'Ylmf)1'.i '.i f1'hl1 

fll1'll;1'l1;jtl'Ufll111.J-U1::mUfJl~n,~lY11'11tl (Adherence) 'HlJ1tJt1-!l f)1'.ii'u-U'.i::mtJt.Jl 

~ltJ'11 'Yl'.i 11i' ff'lJU..:J ~thtJ ~mut.i'1tJLL(l::~'.i ..:Jnm i ULL~(l::ltJ 'lJU-!ltJ1~i'u-U'.i::mtJ i-!l'HlJfl 1fltJ 

flmf)LfI~utJ'illm 1(l1-Uf1~~~ U..:Ji'u-U'.i::mtJ 'lhfitJfI~ ..:J 411 lJ..:J i -Nf11'.i-U'j:t:LijtJAdherence 'il1f1 

" OJ _I " "'1 lJ OJ i' .k... .d. 0 LLUUffUUfJ1lJ'lJUlJ(lf)1nUlJ '.i:t:'Yl1UtJ1~lU 'j m Ld'j ff tJ'lf 'N'HtJ-!lLflUtJ'Yl HltJ:JJ1 lm::'Yl1f11'jm 1'ilffUU .. 

" 
Adherence ,J-!lLL~ 95 (l..:JlJ1)[13,14] 

ff1lJl'.i()ill~(lf)1'.i1~tJlJ1 i -Ni,rLnfl-U'.i:: 1tJ'lfUitJ~ltJ'lJU.:jf11.11m 'lJ11(l:: i tJ f)1'jilu..:JntJi.1 'il ~v~ij 

fl11lJ fflJ-WtJ1i'~Ufl11lJi1lJliU iU'.i:t:~u '1l~itJf1ni'u-U'.i::'Yl1tJtJ11Pi'1tJ~1 'Yl'j i 1i'ff'lJU.:j~thtJ f1n i,r 

fl1-U~ f1'hll11(l:: ri..:J~ ui' f1'hl 1 i tJ ~iJ 1tJ'Viijfll1:: 911J1ff~ 1 i tJ'.i::~U'jtJLL 'j .:jl1rl~~UYl'Yl6'H ~ U ~1;tJ1'lflflJ 
~ q ~ u 

'j1lJ~..:Jf11'j 11..:JLL~tJ i tJ f11'.i LLm 'lJi.1tlJ'H1ri1U1JflfI<lLL<l::~~ff .:jfllJurl~thtJ 1m:: ffllJ1'.i () i -N~(lf11'.i1~vi,r 
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" ""'1'''' ~lVV1~lUl nl ll~ 

" " i'1Jlh::nlum~lu~ 1 nl' li' ~'\Jtl~~thVlI~::~l1J1l tm~ 1 mnmn~.fl11::l:}ftlltl'lf Ltll$i tlVl'illflflll 

~~ ~",: QI tI ~ 1" ..... '"'''' I oC\QI rjl'ilV LfI'lfll'il~lf1QtJ'j::~~fl '\Ju~tlU lI~::tJl:: V'lfU'\Jtl~fllll'ilV 'Hrjl'\Jll1lJl'ilVnll1J1I~:: 

tiuVtllJl.ulillJ'Uflnffmn1~v~lVfll1lJ~~m''il1~viJi~i'1Ji1nntJl:: 1v'lfl1"fI"l1f1v~H ~1~V'il::ln1J 

.u tll,d ~'\Jtl~ ~l.ulillJ1 ~mrlu fll1lJ~1J hh ::'4~tlll~::U llJ~fJ~ '\Jtl~ ~l.uli 1lJ1~ v 1 fI Vflll ~~ tJ H~ flll1~ v 
y W W t 

, "" .QQI Qld~QI,fJ} ... I.Q .ci J/.c:S.c:s ,,, ... 
W)l~lllJ ' Utlfl'illflUU Ufllll'ilVflHUrjl'ilV 'lf1l1J1JlJl::llJU.fl11::9I'lJlffllnlJlJlm!lUlI~:: ~l1J 

flll tJtllJi'1Jm~ ~~n'lff11~~ { lrltl~1 ~ tJlhfllltJl ::&Ufll1::~lJlf1! 1 LL"::lrltl~ 1J ';11 ~thVll V, ~~ 
... t Q ..:i" , QI ~ QI ,tI" 0 QI QI d .a , I "",'I 
lJ1:: llJU~1J.fl11::9I'lJlf11 1 U 1 ::fl1J~ UlI H rjl'ilV'il:: llV~ lU ~ tlll~nV ~mflln mnnu n l~ tl ~ ~ ~ tl ~lJ lV 

l.uli'1Jfll1i'mJlnl~~~n'lf ~~m'illrllJtJl:: lV'lfl1'~tl~Ulmm::iitJ1::i1nnr-m~tlfllli'ml1~lVm~llJ 

~ln1Lli'~ 



mm·I'm.:j~'.:jmtJLLn:: 

Nn~'.:jLflv.:j'Uij.:jv,~"ul1·m'1i'ff ~ 

'------.J/i 4 ~ 
'Vl[l91m~1Jm~fl1J 
...} .4 0' 

Lfl~fJ~fl1JUijnnij OfJ'f! 

8 

m'1J~11J;jfJ''\.Jm~ 
i'l.Jlh::'Vll'\.JV1~1'\.J '11om '11 ff 



, 
.:I 

'U'YI'YI 2 

" " , " 1 'jfl~~l~t)Lt)'lf i t)~':iI1t)~ff L~'U 1 'jfl~~L~t) i 1l ffYiiimn11111v'j::'U'UtJij~lJ t1'U'ut)~ ~~~L~t) 

lJln~'U itJl~t)V'l ,)~J'Ummnl1~flni1n~~m.h H'U i~i~u~iJ~ iliiimm'j 'l'Uil~iimm'j~'Um ~ L4t) 

lIJ... lIJ.:I.:I .ld.I'" d 0 'I " " Ld'j ffm'lf L t)1'l::lJm'j L1Jl1tJ'U u 1J11~'Vll~'Vl'U11 fi'j'jlJlJlmm::L 'j 1 'YIl L '11 'jt)~'Vl 'U \llnm'j\jm::'U'U 
QSI QI 0 ~ Q ~ Q': I Q,I' J .:l " , 

fJlJfJlJn'U'YI1111V'I1lJ~ \l~Ln~LlJ'U m'jll~L'lft)1'j t)H~Wl~fI11'j 'U'U [15] ~l1LnV1'U t)~Lm::m ::'YI'U1I t) 
" " . Q" QI 4 .!t 111 ell II).QQ i QI " cl 0 0 iii " + 'j::'U'UfJlJfJlJn'U flt) L'lft) Ld'jffLt)'lf Lt)1lJnl1 n'YI~'YI1~lIHLm::'Vll~t)t)lJ'YI'YI1111VUl1:: 'YIl L'I1 CD4 T 

Lymphocyte li1vmrl~ i~utl i1lffL'Ii'1 itJ~~L4t) l'ULC)fl1rl', 'j'Un1'Um'jff~1~ RNA 'Ut)~LC)fl1rl', gp 

i , ./.q ~ 
120 'Ut)~. 1lff'j1lJ~1t1'U CD4+ T Lymphocyte, 1lffLLlIn~1 (Budding), LLl1::LC)fl1l1l1~L'lft)\jn 

" 
111111V, '1lffiJ~1l11l1'Ln~ Syncytium Formation, Apoptosis, Anergy, iJ'UiJ~m'jff~l~ 

Lymphocytes (Lymphopoiesis) Lm::1l1111V Clones 'Ut)~ CD4+ T Lymphocyte 11lll1''Un'Vl'it)~i'U 

m'j Regeneration L~'U,;''U [16] 

" ~l1\llnm'j ~~L~t)m'lf i t)1111 i l1''j ::'UlJfJij~lJ t1'U 'Ut)~ 'i l~ m V\j nlll111tJLm:: tl t) i ,rLn~ m'j 

d .'1 " 1 ' ..k i d .'1 d".l 'I ' I ... 
L\l'U1J1V~1V 'jfl1l1~'l 1I1lJlJl C)f~'j::v::n111 'Um'j L\l'U1J1V'YILn~'U'U L'ULLlIl1::1Jflfll1 \l::UlInllHn'U 

ff1'Ul'11qJ~t)tJl1:: 80-90 \l::'Vl'U ':hiim'j~lLi1'U'Ut)~ hfltJ'j::lJlW 8-10 tJ i'Um'jtJ'jln~mm'j'Ut)~ 

l'jfl 'j::~'UCD4+ T Lymphocyte ~'Vl'U lrlt)tJ'jln~mm'j'Vl'Ul1ff1'Ui'l1qJiitilU't)vnl1 500 lC)fl1rl'~t) 
" ~n'U1f1flijl1nLlJm [17] \llm::v::n111mf)1ml1::mmmff~~'Ut)~m'j~~L;1t)Lt)'lfit)lLL~11::1Jflfll1 

1m:: i 'UU~l1:: 'j:: V::~U1l n~l~ t1'U m ::'YI'j 1~ fflti l'j W ~'U'Ut)~tJ'j::1'YIffi 'YI v i ~LL ,j~n~lJ ~~~14t)1t)'lf 
" 't)lt)t)m~'U 3 n~lJ ~~ij [18] 

,,, I "t 
n~lJYi 1 ~~~1;1t)1t)'l1it)11'U'j::v::Yiililhln~mm'j ~t) ~~~1;1t)m'lfit)lYi iliiimm'jff1'U 

i'l1qJii'j::~'UCD4+ T Lymphocyte lJlnnl1 500 lC)f11rl'~t)~n1Jlffnijl1n1lJm 
. , ,, . ", 

'd ".CIIo a i .:Ii cl_1 4 "4 4 '1 Q.d~"ev QQ Q.I 

n'llJ'YI 2 rj1l~1'l1t)1t)'l1 t)1 'U'j::tJ::'YI1J'jln~mf)1'j flt) rjll~1'l1t)1t)'lf Lt)1'Y1 L~'j'Um'j1'U\l~W 

" 11iimm'j,)~~t) 'tJiji~LLtl 
" fl11::l'Wt)~t)n i'U'I1l1t)~L~t)~ (Bacillary angiomatosis) 

" 1 'jfl~~l;1t)'jlUfl'U~~l (Candidiasis) i'U,ft)nhn'l1 ~t),ft)~fll1t)~ 

f)1'j 1tJ~ V'U U tJ~H'Ut)~1C)fl1rl'1gt)1JtJlnlJ~~n( Cervical dysplasia) 



10 

~ ~ 
.!:t 0 Q.I I ,.. 0 Q.I ~ 

flll::'lllllffl'Hllm'J (Cachexia) 'I1HIlJl'l1lJfH'l1l"'1lJlnnl1'Jm.m:: 1 0 'llfl'llJl'l1lJmlllJ 

flll::CUll (Anemia) 

Q "'I 

flll::1f1"lllrtflll"l1"'1 (Thrombocytopenia) 

flll::1~1l1ilflll'llld'll'i11li1lJ 1 ~irJ'rl"1l"'111lrl i~'YI';il'Uff11'l1~ (Idiopathic lymphopenia) 
~ 

'I1~flijmm'j~fl 'tJUlJlnn11 1 l$ifllJ i~lIri 

tI 

~fllJlh1'l1ilfl'l191lJlnn11 1 lC)flJ~llJ91'J fl~HUflrl 2 9i111'11l,h (rlm~lJ~ll1'11'U'l'lll'l1U1J) 
~ 

'I1~fl ifl1~fli''1'11~fltJfllltlmffUlJlnn11 2 l$ifllJ (rlm~lJ~thrl1W hTl) 

nrllJ~ 3 H'~1l1~fllfl'll'ifl1~Uffll'lmm'J i lJ'J::rl::'llfl'l1flllffl~lJ~lJ '~l1ri H'~ijmm'J~l1ffll'l . .. .. 
fl'lfl11::fJii~lJn'Uun ... dfl'l11lrl91'jl~""U'j::,ru CD4+ T Lymphocyte ijf11Uflrln11 200 lC)f"cf ~fl 

~ ~ 

~n1J1ffnii"i1llJm ~llJllJ 2 Tli''1 'I1~fl""U 1 ilJ 25 hTl~fl itJu ~fl 
~ 

1 'JTl~llL;ffl'j11LTllJ~ 111 i lJ 'I1"flllm'l11'J'I1~ fl'l1 " flll"lJ 
y ~ 

hTl~llL;ffl'j1 Coccidiomycosis hTl~llL;ffl Cryptococcosis lJflntJflll 

d .1 q 

lJ::~'1li1nlJll~n'll'lJll~n"llJ 

hTlltJ'J 191~1 Cryptosporidiosis ilJ"li~'lfi1llLffli''1lJ1lJn11'11rl'lL$ifllJ 
~ fl911tlmffU ~ 1nCytomegalovirus (CMV)'I1 ~ fl i lJ fl1rll::fl1rl i lJ glJ rlm ~lJ ~U ~ llJ1L ,,:: ~ fllJ 

, ~ 

1 'JTlfflJfl'lLiYfllJ ~lm;fl1fl'll'i fl1 

UH"~Hl'11,r'l 'I1~fl1tm.J'I1~fl'l1"fl~"lJ 'I1~fltJfl~flmffU~Lfill1l1n Herpes Simplex Virus 
, "'I 

(HSV) lJ1lJnl1 1 L~fllJ 

Q . 
lJ::LH KaposI's sarcoma 

Q q 

lJ::LH'lflJll Burkitt lymphoma 

Immunoblastic lymphoma l~m~ ... n::ilJfflJfl'l 
~ 

1 .. "'I 

'jTl91~L'lffl Mycobacterium avium complex 
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>' 

hfl9ifll'J1tl Mycobacterium kansasii 'Wtlfl11tlfl 
>' 

lru hmi~ 'l'WllCl::'Wtlfl11tlfl 
>' 

11tlflVflnnHnfl111Jfl.yjl~ tllJlflfl11 2 fli'.:j 'l 'W 1 tJ 

11tlflVfl1ff1J~lfl Pneumocystis carinii 

Penicilliosis 

Progressive multi focal leukoencephalopathy 
>' >' 

hfl9ifll;rtl Salmonella '\Jm::llffl~tlfl'lfij911n'W911 
>' 

1 'jfl9ifll;rtl11.h 191~1 Toxoplasmosis '\J~n.m~ 
>' 

1 ...... i" UCl::fl11::'¥J'Vi fl'lf\Jlfll'j1'Wm~~lflfll'j91fll'1fmtl'lf tl1(wasting syndrome due to HIV} 

>' 

il~~'l1u '-NtJll1ClltJ'lfijfl~1lJnU(Highly Active Antiretroviral Therapy} U~V~ ~hjffllJl'jflfh~fllcjftl 
>' • 

i .. ,,, ~A I ' '" " .. ...' " 1 ~ ,.. ... Ltl'lf tl1 l1l1lJfl Lu~lml.:jflltl Lfl ~::lJl'1ftl1JWC11\Jl1m.JtI~ \J CD4+ T cell fltJ LlJlJfll'jl'VilJ 

o ~ ~" " , WI "GI ".t::l1 WI QI "d d~ 1 0 QI 1 d 
~lU1\J llCl::fl~fffl1'Vi'W'W Lfl'W1UUlJ11~:: Lfl'j1.JtIl911'W'j 'YI'j LJ'jffUCl1flmlJfl LlJffllJl'j(ltll~91l'lftl'YI 

>' >' • 

l1Cl1.Jtl~ll1riliji~ ~~irUli11l1lJlt1'Utl~fll'ji'm:l1fitlfll'jCl91'j::~1J HIV RNA'U Plasma li1tl~~lfl1n\J 

il~~tJ~~hfity91tlm'j~llij'W 1 'jfllm::fll'jli1t1;}191'Utl~~thtJ 1 'jflLtlfl-ff' , l1'~lJ1fl~~fl~'Wii~'j::~1J~ 
• • >' 

... ","'l ~"" .. ",,, ~ ~"'1i'I" lmtl~'YI 'If Ufll'j91'j1~1fl LlJffllJ1'j(191'j1~191 Lfl(Undetectable level) UCl::fl~'j::fl1J'WU n Ll1Ul'U 
•• >' 

Vi 11" l~tl , ,rlnfl fll'jYJ U ~ l1 ~ tlfll'ji' fll.:llfffl1'Vifllnh~lU 'Utln::1J1.J1Jjj~lJ nu 'U tl~ :h~ fll tI ('j ::~1J 
~ ~ . 

CD4+ T Lymphocyte l'VilJ'\JU ff.:j~Cl~t1fJtlJfl1'Vi;}191'UtI~~thtl l1~t1Clflfll'jli1tJ;}191.yjlnfl~lfl hfl 

~1tJ 1tlfllff [2] 

'uil~~'l1Utll,;'1'W~1'Y1'ji1i'ff ij 4 mJlJ [15] i~uri 

1. Nucleoside reverse transcriptase inhibitors (NRTIs) 1m:: Nucleotide reverse 

transcriptase inhibitors (NtRTIs) 

2. Non-nucleoside reverse transcriptase inhibitors (NNRTIs) 

3. Protease inhibitors (PIs) 

4. Fusion inhibitors (FIs) 

til' 'WU91Cl::fl~lJijflCl 'flfl1'jtltlflq'YIt~U91fl~l~n'W '';'W NRTIs ~::~fl'\.Jll'Ul i 11' 'W19fClft' 

l~tl~fl11.J~tJ'W 1fltJLtl'W i9flf (Kinase) 'l ,rtl~'l'W~11 Triphosphate ~.:jln'W ~11~ijq'YItlflff'lf1'Y1tJ1 
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" .d " ~l1m1'WtJ11'W~u Triphosphate ~::U'YI'W'YI Nucleoside 1'Wm':iff~NfflV DNA 'IJu~1{fUItl'l1iU1l~W 

1tl'W iC)f,J Reverse 
o ~ ~ 

9 t::ic$Cl!. I ddol " " transcriptase fI11lJffllJl':itl L'W m':i U'YI'W'YI'WlfWI ~lfWlfl'C'llJ'WlJ flHff':i l~fl'C'llV • 
Nucleosides ( 1'l1'W '" I ill '''' I .J • ~ I Thymidine, Cytosine) L'VW~U~Wl IlJlJfl'llJ 3 Hydroxyl (-OH) C)f~~lL1J'W9W 

o ~ 

YiiiVlfl~lJij U~ ilJ 

o ~ 

d,...,i''U NNRTIs ~::iilm~ff~l~YiU"fl~l~~lflVlmilJ NRTIs l~w Vlm;lJij~::UUfl • • 
c:',. ,_ I .... i 0' .J 0 ''I'' QJ .:i Q.I ~ 

q'YIti L~W lJ~'Um'W C)flJ Reverse transcriptase 'YI"lU'H'W~ Lfl'C'lfl'U Catalytic site ~~v'Uv~m':i 

LU~tJ'WU,j'C'l~~U~l~'IJU~Lfl'W lC)f,J vh 1'111tl'W iC)flJ1lJffllJl':i mh~l'W i~ 'IJW::~ PIs ~::uuflq'YIi 
.... ! ° ie' .: iIl",o'l"l '" !,,"" ".1 tJ'UtJ~fllnll~l'W'lJU~m'W C)flJ Protease 'IJU~L'l1UW'l1 Wl 'YIl L'H U':i"'WfflVVll"~"'W'YItlflff':iN'IJ'W ... 

(Viral protein precursor) 'lJ\1mu~v'WLrJ'Wi'Wril'W'lJU~l4ULU'lfiU1l~W1U'WiC)f,r Protease ~ii 
~,j~l~lrJ'W Dimer ~fflJlJl"':in'W Lm::ii'l1u~"Hfl'C'll~~ffllJl':itl~'Un'U lU':i~'W fflmf'W (Peptides) ~ 
~::\1m,j~tJ'W l"mu'W iC)f,J~u iu 

y.1 .,; 'I" "iIl.l.... ... ill" '" <9 
PIs \1flff':il~'IJ'WL'WU L'HffllJl':itlL'lJ1IU~'U PI bmdmg sItes 11I'WUlI ~~ffllJl':itl 

_Sl.... ° i e' ill " 'id .: ill "'.... " .1 
1Jfl~fl'Wm'l"'YI1~1'W'lJfl~LU'W C)flJ Protease 111 UVl~ m"llJ l'l1mU'lf W1V~ffllJl':itltlflff':il~'IJ'W ... 

~ 0 ~ 

U'C'IZU'C'IlIu-dfltJflUfHllfl1CJf'C'l'" i~ 11~LrJ'WL{fUYi ilJfflJ\l':iWU'C'IZ ilJ""llJl':itlnU 1 'I1Lfillm':i~lIL~U 

lCJfCl"'~'W i~ 
o ~ • 

dl'Hi''U Fusion inhibitors ~U Enfuvirtide LrJ'WtJ1Yi~'U~~m':i'H'C'IUlJ'l"llJn'W'lJfl~!tiU 
,,~ QQI tI 0 fJll i d , '" I ,I 'I1lJl'lfmU'l1'Ulfl'ULC)f'C'l'C'l'IJU~ Host 'YI1 1'HL'l1UW'lf Ul ilJffllJl':itlff~~l'Wffl'WU':i::flU'Um~ '1 'l1U~l'l1U 
"e' I,J'", _Sl.....: '" " e'.J I " '" 

L'lJl i U''WLC)fCl'''IJU~ Host Vlfl'llJ'WlJfl'C'l ifl1JU~fl'W!'l1UItl'lfiU1L'lJ1LC)f'C'l'C'l C)f~11"flm~ ~lflVl1l1'W ':i 
" )I I " , " 

1 'YI'l" i li'ffU'W '1 Yiiifl" ifl~'U~~fl1':i!YilJ~l'Wl'W'lJU~L~U 'H~~~lflYil~mu'l1i fl1L'Ii'lLC)f'C'l"'L~ tJ'U~fltJU~l 

tJlfl~lJ NRTIs U'C'IZ NtRTIs i~un Abacavir, Didanosine, Larnivudine, Stavudine, 

Tenofovir, Zalcitabine 11'C'1Z Zidovudine 

tJlfl~lJ NNRTIs '~un Efavirenz 11'C'1:: Nevirapine 

tJlfl~lJ PIs i~un Atazanavir, Indinavir, Lopinavir, Nelfinavir, Ritonavir 1m:: 

Saquinavir 

, , i'" ""l'WtJlfl'llJ FIs fl11fl Enfuvirtide 
~ 0 

'Wflfl~l1m1'W~~iim':i':illJtJlLrJ'Wff"':i~mlJYiU':iZflfl'U~ltJ Abacavir/ZidovudinelLamivudine, • 
AbacavirlLamivudine, ZidovudinelLarnivudine, StavudinelLarnivudinelNevirapine !m:: 

Zidovudinel Lamivudine I Nevirapine [2] 
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. ... .....,. , 
\lll1H'YI 1 fJfln1'''''UVI'\Itl~tI1fl~''' NRTIs: abacavir, didanosine Ut1~ lamivudine 

.d 
'UtJl~tllV1 

utJ::th 

Bioavailability 

" (lVtlll::) 

Serum half-life 

('lflJ.) 

Intracellular 

Half-life ('lflJ.) 

Abacavir (ABC) Didanosine (ddI) Lamivudine(3TC) 
QI ~ ~ 

300 lJfl.1tJll:: 2 flH tJtJ.>'I1'H) = 60 flfl. : 
.., .:; 

150 lJfl.1tJll::m.:J 
~ ~ 

'I1lV 600 lJfl.1tJll::fll.:J 400 lJfl.1tJll~fll.:J (buffered 
<!I 

'I1~V 

<!I <!I 
tablet 'I1'H1 EC capsule) 'I1'H) 

~ 

300 lJfl .1tJll::fll .:J 
~ 

200 lJfl.1tJll~ 2 fll.:J (buffered 
<!I 

tablet) 'I1~V 
~ 

230 lJfl.1tJll~ 2 fll.:J (buffered 

power) 

'W'W .< 60 flfl. : 
~ 

250 lJfl.1tJll::fll.:J (buffered 
<!I <!I 

tablet 'I1~V EC capsule) 'I1~V 
~ 

125 lJfl.1'Wll:: 2 fll.:J (buffered 
<!I 

tablet) '11 ~ V 
~ 

167 lJfl.1'Wll:: 2 fll.:J (buffered 

power) 

Vl'111l'~~Hll~Vflll~~ 
.!/ ....., 

t]flJ Alcohol L'YilJl::~1J " <!I 01" .!/ tablet ll.:JlVtm:: 55 ~.:JVI1 '11 fl1l~~t]flJ 

ABC ~Vtlll:: 41 

83 

1.5 

12-26 

. " \lflLtJ~tltJ1LtJll.:J~1tJ 

'

"' QI lVtJ t]flJLm:: \lfl'U1JVVfl 

V11.:J'~ 

QI _I t ~ 

l1JlJ~::VI1'WtJl Yz 'lflJ. flVtJ'I1lV 2 

'lflJ. mi.:JV1'111l ~h'W EC capsule 

'h1'i'1JtJl::VI1'W 2 'lflJ. tlV'W'I1lV 

mi.:JV1'111~ 

30 - 40 

1.5 

>20 

.., , " <!I 
\lfl'U1JVVflVl1.:J ~l VtJll:: 50 ~.:J 

~V.:JtJ i'1J'UtJl~tJl i~lil.:JltJ 1l~1l.:J 

86 

5 - 7 

18-22 

~.:J~V.:JtJi'1JtJl1rlV 

i~lh.:JltJll~ll.:J 
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. 
.q ..- , 

m1Hfl 2 flflUnJ1J(Il'UtH£llflQ'lJ NRTIs Uti:: NiTRIs: stavudine, tenofovir, zalcitabine Uti:: 

zidovudine 

. .q 

'U'\.Jl~tll'YI 

u'\.J:ah 

Bioavailability 

Serum half-

life 

('lfll.) 

Intracellular 

Half-life ('lfll.) 

f11'.l 

111~tl'\.JUl1't1.:j 
U't1~fhO~tll 

Stavudine Tenofovir 

'\.J'\.J.>l11V = 60 flfl. 300 llfl.1'\.J":: 
>I >I 

: 40 llfl.1'\.J"::fli'.:j fli'.:j 

'\.J'\.J .< 60 flfl.: 
>I 

30 llfl.1'\.J"~ 2 fli'.:j 

86 

1.0 

3.5-7.5 

\lfl'll1JVVfl'Y11.:j ,~ 
~ <9 ~ 

'.lVtl't1~ 50 ~.:j~V.:j 

11 i'1J 'U'\.J 1~tll1rlV 
f11'.ll11.:jl'\.J'UV.:j ,~ 

't1~'t1.:j 

lrlvl cN-1111tl1J ddI 

l..r"~'U'\.Jl~ ddI 

".:jl~'\.J 250 llfl.l . 
1'\.J (TDF 1~1l 

Aue 'Uv.:jddI 

fVtl't1~ 44) 

ml11'.l:25 

f11'.l '~i'1Jml11'.l 

''U~'\.J~.:j'.l111~1tl 

:39 

17 

>60 

. ... . 
tll111Vf11'.l'Y11.:jl'\.J 

'UV.:j ,~,,~'t1.:j 

Zalcitabine Zidovudine 

0.7511f1.1'\.J't1~ 3 200-300 llfl.1'\.J 
>I >I 

fli'.:j 't1~ 2 fli'.:j 

85 

1.2 

N/A 

\lfl'll1JVVfl'Y11.:j 

'~fVtl't1~ 70 ~.:j 
~V.:jl1i' 1J'U'\.Jl~tll 
.,j • 

111Vf11n11.:jl'\.J 

'UV.:j 191't1~".:j 

60 

1.1 

7 

\lml1~tl'\.Jul1".:j 
1~'\.J (GAZT) 

" ... U't11Qfl'U1JVVfl 

'Y11.:j 191 ~.:j~V.:j 

tJi' 1J'U'\.J 1~ tl11rlV 

f11'.ll1Nl'\.J'UV.:j 

191"~'t1.:j 
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, 
-=t Q...-:=t.' •• • 

g)l'lHYI 3 fJWtTlJ1.Jg)'UtN£l1fl'llJ NNRTIs: nevlrapme U~:: efavlrenz 

£l1 Efavirenz (EFV) Nevirapine (NPV) 
, 

01 :; 01 :; 1 Q1

u 
~ Q 0 

'UU1"tJl'Y111U:U 1 600 lJft 1U'Cl:flH 200 lJfl.1U'Cl:m'l U 2'CY m'H11'l'fl 

" 'JI 01 01 

~llJ~1tJ 200 lJfl. 1U'Cl: 2 flH 
, 

tn'Hl':i 1 'Il,jU"l'lL~lJ':i:~1.JtJl'~'1~" tn'Hl':i 11iii~'Cl~f1fl1':i~~ci1lJ ~'Cl'llfl'ltn'Hl':i~f1 

4 
'Ilfl'l,UU1J1J capsule 11'Cl: tablet lu fl1 ':i tl" t)flJ 

... 'JI 0 .., 4 
mfl~':ifltJ'Cl: 39 11'Cl: 79 ~llJm~1J ~'1 

~tl " I "fl1':i ':i1J ':i:'YI1U tn'H1':i~f1U'YIfI'I11'1 

... , 
'H':iVflflUUflU 

Bioavailability 42 >90 

'JI 
(':ifltJ'Cl:) 

Serum half-life 40-55 25-30 

('tflJ.) 

fl1':iLU~tJU11U'Cl'l \1flLU~tJU11U'Cl'l1"tJLm/1t)f,J \1flLU~tJUUU'Cl'l1~tJLVU 1t)f,J 
o 01 

11'Cl::fl1~~tJ1 cytochrome P A50 (3A mixed cytochrome PA50(3A inducer) 

inducer/inhibitor) 
'JI .., 

tJl':ifltJ'Cl: 801m: < 5 Qfl'll1Jflflfl'YI1'1 

'JI 01 

tJl':iVtJ'Cl: 14-34 \1fl'll1Jflflfl'YI1'1 ilmn1:1u,u glucuronidated 

il'Cl''Cl'11:1ulU glucuronidated metabolites L1'Cl:1Ulu~11i 
i ''JI U.., .,j metabolites ( lJ~V'I ':i1J'IlUl~tJ1LlJfI 

U~ U 0 .., 'JI L 'CltJULL 'Cl'lmlJ'Cll~1J 11'Cl:':ifltJ'Cl: 

i 0 'JI 
.., 

~'YI1'11U'Cl~'Cl'l) LL'Cl:':ifltJ'Cl: 16-61 I 0 tlfl'll1JVVfl'YI1'1V~~1':i: 
<u • 

01 

\1 fl'll1JflVfl'Yl1'1f.J~ ~1':i: 
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, 
q """" , 

g}l"n~n 4 f.lWil'1J1.Jg}'Ut)~f.Jlflq1J PIs: atazanavir, indinavir 11il::: lopinavir/ritonavir 

d 
'U'Ul~tI1'Y1 

Bioavailability 

Serum half-life 

('lflJ .) 

fll'.i 

1tl~ tJ'W 11tl (1-3 

11(1:::fh~~tI1 

Atazanavir (ATV) 

400 lJfl.1'U(1::fl1~ 

1rlV 1 cN~1lJti'U 
efavirenz l1~V 

tenofovir: 

ATV 300 lJfl.1\,,,,::: 
oJ 

.., I .., 

m~ '.i1lJfl'U RTV 

100 lJfl. 

~ 4 
Vl111'.i l'V1lJfl1'.i~~CJflJ 
iI 41i1 
'.ivt"'::: 70 '0-3 11 

1m.h:::m'W~1lJti'U 

1 iI I .., 

l1'.i1lJfl'U antacid 

7 

f:l fl1 tl~ tJ'W11tl(1-3~1tJ .. 
ltJ'W iCJflf cytochrome 

PA50 3A4 1~tJ11'l'W 
oJ oJ .., .., iI 

'YI-3 ffl'.i ~-3~'W11(1:::ffl'.i 
, oJ 

dQl QI 0 

'YI tJ'U tJ-3 fll'.i'YI1-31'W 

'UV-31V'W iCJflf 

Indinavir (IDV) 

800 lJfl.'¥Jfl 8 'lflJ. 

800 lJfl.~1lJti'U RTV 100-

200 lJfl. '¥Jfl 12 'lflJ. 

Vnboosted mv: 

~ 0 QI .!t 

l1'.iV 2 'lflJ. ~llJm~'U l1'.iV 

1 iI I .., 

Vl'O l1'.i1lJfl'U skim milk 

l1~VVll1l'.i i'U~'W~l 
RTV-boosted mv: 
1mh:::m'W~1lJti'UVl111'.i 

l1~villni~ 

65 

1.5-2 

l1'l'Wffl'.i~ fJ'U fJ-3 fll'.iiil-31'W 

'UV-3ltJ'W iCJflf ltJ'W iCJflf 
q 

cytochrome PA50 3A4 lJ 
iI I 

fl11lJ11H'WVtJfl11 RTV 

tl1'U'U'Wl~tJl 1 'W~~ijfll'.i 
o ... I 

'Vl1-31 'W 'UV-3 ~ 'U'U fl'VI '.i V-3 

Lopinavir/ritonavir(LPV/r) 

LPV 400 lJfl.~1lJti'U RTV 
d "'I 

1 00 lJfl.(31lJ~11'.iV 5 
oJ 

~(1iiiiii~'.i) 1'U(1::: 2 fl1-3 

1rlv1,.r~1lJti'U EFV l1~V 
NPV: 

LPV 600 lJfl.~1lJti'U RTV 
oJ 

150 lJfl. 1'U(1::: 2 fl1-3 

LPV 533 lJfl.~1lJti'U RTV 

133 lJfl.(6.7 lJ(1.) 1'U(1::: 2 
oJ 

fl1~ ~1lJti'UVl111'.i 

V~l11'.i i 'Uli'W ~~tll'Wfl(11~ 

l~lJ AVC ""::: Cmax 'UV-3tJl 

1 'W ~tl111JtHn'.i(1:::"ltJrVtJ,,::: 
o .., 4 

801m::: 54 ~llJm~'U '0-3 

11'W:::U 1 1 ,.r1'Utl'.i:::'YI1'W'VIr VlJ 

Vll11'.i 

Vll11'.i ilJij~'mvivfll'.i~~ci1lJ 
d 

'UV-3tJl1lJ~ 

5-6 

~fl1tl~tJ'W11tl(1-3~1tJ1V'W iCJflf 

cytochrome PA50 3A4 l~tJ 
oJ oJ , 

~QI Qlg) d 

11J'W 'Vl-3 ffl '.i ~-3 ~ 'W1m:::ffl'.i'YI 
oJ 

fJ'U fJ-3 fll '.iiil-31'W 'U V-31V'W i CJflf 

AVC = area under the concentration-time curve, Cmax = maximum concentration 



. 
<'i ....... , 

V111H'YI 5 fJflU1'lI1JVI'Uij 'Unmlll PIs: nelfinavir, ritonavir Uil:: saquinavir 

til 

.d 
'II '\.J 1 ~H.l1 'YI 

Bioavailability 

Serum half-life 

('l1lJ.) 

fl1'J 

1~~tJ'\.JU~Cl.:J 
UCl::fh~~tJl 

Nelfinavir(NFV) 

1,2S0 lJfl.1'\.JCl:: 2fll.:J 
" 

7S0 lJfl.1'\.JCl:: 3fll.:J 

OJ , <!/ 

'j::~ml1 2-S 1'YI1 ~.:Jfl'l'J 

l mh:: 'YI1 '\.J i 1lJ f1 'lJ 

Vl'l'll'J (u'\.J::ahm'l'll'J 

i'lll1'\.J~.:J) 'I'I~V'IIV.:J11.:J 

20-80 

3.S-S 

~fll~~tJ'\.JU~Cl.:J~'ltJ 
m'\.J i CJ1lf cytochrome 

" PASO 3A4 i~m~'\.Jn.:J 
" . 
'" " <'i 'ffl'J ~.:J~ '\.Jlm:: 'ffl'J'YI 

" V'lJV.:Jfl1n;Hl'\.J'IIV.:J 

m'\.JiCJ1lf 

Ritonavir (RTV) 

600 lJfl.'t'Jfl 12 'l1lJ. 
· " Qlc$ QI Q.I 

'l'\.J'YI 1-2: 300 lJfl.'l'\.JCl:: 2 flH 
· " QlcS QI Q,I 

'l'\.J'YI 3-S: 400 lJfl.'l'\.JCl:: 2 flH 
· " Qld QI QI 

'l'\.J'YI6-13: SOO lJfl.'l'\.JCl:: 2 flH 

lrivl,ri'llJf1'lJ PI ~'l~'\.J: 
• QI '" ",QI 100-400 lJfl.~V'l'\.J 11'lJ.:J L'I'I'l'\.JCl:: 

" 1-2 fll.:J . 
"" '" " m'l'll'Jl'V'llJ'j::~'lJtJl'Jmm:: IS 

fl'l'Jl'lJ~'J::'YI1'\.Ji'llJf1'lJV1'1'11'J 

l~VCl~mfl1'J 11l~.:J~'J:: 'ff.:Jfl ~lti~ 
f1'lJ 'J::'lJ'lJ'YI1.:Jl~'\.J Vl'l'll'J 

3-S 

I~'\.J 'ffl'J~V'lJ V.:Jfl1'J nl.:Jl'\.J 'IIV-:I 

m'\.JiCJ1lf lV'\.JiCJ1lf cytochrome . . .... .. 
PASO 3A4 'YIlJmllJ11HlJlfl'YI'ff~ 

" . 
11 Cl::I~'\.J ~'lV'lJV.:J fl1'Jnl.:Jl'\.J 'II V.:J 

Ig'\.J1CJ1lf CYP 2D6 ~1tJ 

17 

Saquinavir (SQV) 

tablet 1m:: hard gel 

capsule: 

1,000 lJfl. i'llJf1'lJ 

RTV 100 lJfl. 1'\.J 
" Cl:: 2 fll.:J 

l'lJ~ 'J ::'YI1'\.J.fl1tJ 1 '\.J 

2 'l1lJ. 'I'I".:JVl'I11'J 

lriV 1,r i1lJf1'lJ 

RTV 

4 

1-2 

Qfll~~tJ'\.JU~Cl.:J 
~1mV'\.J iCJ1lf 

cytochrome PASO 
" 3A4 i~m~'\.Jn.:J 

" ., " 'ffl'J~.:J ~ '\.J 1m:: 'ffl'J . " .c:lQl QI 0 

'YI tJ'lJtJ.:J fl1'J'YI1.:J1'\.J 

i .. <'i 

'IIV.:JIV'\.J CJ1lJ (lJ 

" , fl'lllJU'J .:J'\.JVtJfl11 

RTV) 
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.J ~ , 
mnnl 6 fJw~nJ'lJg)'UO'ltllfl'l1J fusion inhibitors: enfuvirtide (T20) 

. 
90 lIfl. (1 ij~i1i1~~) ~~ '~fb'l1-U'l 1\.m~ 2 fli'l "" 0 

'\J'Ul~tllYlU'U~'Ul 

Bioavailability (~Otl~~) 84.3 

Serum half-life ('lfll.) 3.8 

fl1~L11~tI\Jm.l~'1tJ1 fIl,rh\l~Qflff~lm~'Um~f)~ijl 'Uml'1\l mh i 11m.J'UL1t1'U'~' 'U 

~l.:jfl1t191f) i11 

Vet vet'l,"" 
N'tI'UHLfltl'l'UO-:ltllm'U1 ""1 l1« (side effects of antiretroviral agents) [21] 

vet, 
N'tI'UHlfltl-:l'UO'ltllfl'l1J NRTIs 

Zidovudine (AZT) 

.,j '" "" _I '" 1. fI~'U f( mL\ltl'U 1Jd~rY~'lJ~ 

11 J, .9 '" " 1 "_'I QI '" 2. flnlllL'Uf)f)f)'UUH (myopathy) 91'I'W1J ~'Uf)tllIlfl ~tlfj1J1t1l1fl\l~lImfl1~ 

_I " J.d 11 "" .,j "".1 , QI ~ 1Jd~fl~ll11'Uf)Yl'\J1Lm~tl'U lIfIl CPK U~~ LDH ~'I LlIf)""~~Wlmfl1~\l~~'\J'U 'U 2-4 fftl~l'11 
II 

3. CM~ Ln~ '~~'1U91~~tI~U~fl"""'1i'1J11~~'V11'Utll\l'U f)'1'Ul'UL~'UiJ 

4. L~~Liif)~'\Jldijd l~~YJ~~~l (neutropenia) ,j'flLn~''U 12-24 -ff11~1,.f """'1 
i'1J11~~Yll'Utll 

d dd:. . . 
5. m1JlIffflm (naIl hyperplgmentatton) 

Stavudine (d4T) 

1. L~'U11~~ffl'V1rid'U11~lt1~~11fl~ (peripheral neuropathy) 'W1J '~rf)tI~~ 5-15 

,j'flLn~ i'U 2-6 l~f)'U'I1"'I\llfli'1JtI1 m\l\l~~mfl1~11d~~dlln1J'ln11~lmn'l Lrlf)'I1~~tI1 '~\1'U mfl1~ 
QI '_1' d "'''' QI "'1'" .1 lIfl\l~'I11t1 1Jf)tll'1~d~L~d m 'lf~dllfl1J ddlll f)fl1mfl~ neuropathy lIlfl'\J'U 

, , ~ QI .;..1, "" 2. fIlLf)'U 91lI'\Jf)'I~1J (transaminase) L'WlI'\J'U 'W1J ~~f)tI~~ 8 

3. i'\J,j''UNf) (lipoatrophy) ~UfllI~f)1J i'\J,j''U'~~d'l1-U'l'\JO'lU'\J'U'\Jl~~~'I lhilf 

d "... 0 QI.1 QI ,"_'I.d... _ I ... , QI '" ~I L'I1'Ulf('Umf)~~l'\Jf)'1U'\J'U'\Jl'lf~L\l'U'\J'U lIfl'W1J 'Ufj1JdV'V1~1J1J~~Yl1'UtI1 d4T ~~~f)fl'U ~'Ul'U 11J 
II • 

4. U'\J'U'\J16f)'UUH flf111Jli1mfff)1J 

5. ''\J,j''U ''ULiif)~~'I l~m~'Wl~~~~1J '~~fl~L91f)' ~~, 'ULiif)~~ 'I 
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6. m1::m~U"fI~fi~~i'Wm::mn~tJ~ (hyperiactenemia) 'I11J1U(i~ 'j::~1.1 
d .!I 0.:1 l' "Il'd fJJ 4 f i 

lactate 'Yml1::~lfi'l1"V~mV~~llJfI1lJlfif111 2.5 mmollL tJ1~ .... 1.1 L~ltN'jVU":: 10 'I1'jVlJlfif111 'W 

~iJ1u~'¢{i'1.1Ul NRT l~Ul~""l:: d4T ~iJ1U~fi~::iitJ1m'j IrlV~l lactate lJ1fif1'h 5 mmollL 1~Llfi ... . 
fI~'Wlff 1l-i","1.11U~1 '\.h'l1\Jfi"~ tlV'Wl .... ~U 'I.h~n'v~ ~1.1 1~ fi~I~1.1 'I11Ui~'I1V1.1I'I1i1tJU 91'j1~I~V~ 

.... . C l.f q ~ .... 1.1'j::~1.1 transammase PK LDH amy ase 'lJ'W~~lm::lJ anion gap fi11~ 

7. m1::1~V~1~'Wm~~lfim~lmfl~fi~~ (lactic acidosis) 'I1lJ1U(i~ ~iJ1uii~1 
. y. 4!1 • ., I dQ,l.:!l 0 , 

artenal pH tlVUfi11'11'jV1Yl1fi1.1 7.35 U,,::fI1 lactate 'Yl1~~lm"v~~n lJlfifi11 5 mmollL 

Lamivudine (3TC) 

d Y d " 0 i" «:::II QI' QI i" _'I d 1. lJ~m'lJl~LflU~'WVUlJlfi tJ1~~::YI1 'I1Lfi~911.1vv'Wvm","1.1 'W~u1Ul~fi 

~ 'I ~ "" '111 ~ ~ 
2. fI"'W ,,,," tJ11~U'W U91 .... 1.1 L~'WVUlJlfi 

Didanosine (ddI) 

1. Lff'W'l.h::","1'Ylri1'Wtl"ltJH~tlfi~ (peripheral neuropathy) .... 1.1 1¢{!vu,,:: 5-12 

~mfi~ i'W 2-6 I~V'W 'I1~~~lfi 1¢{Ul 
QI' ., ~ YJI QI d " 

2. 911.1vv'Wvm","1.1 (pancreatitis) .... 1.1 L~'jVtJ":: 1-9 V91'j1911U~~(l~'jVU":: 6 

3. fI~'W'ff mL~U'W ~lJ~1~ '}1.1tlm","1.1 m1::L~V~I~'Wm~~l1fim~UC'lfl~fi~~ 

(lactic acidosis) 

Abacavir (ABC) 

111 ~~ .... .... , ..... 1 ~ 
Abacavir hypersensitivity reaction .... 1.1 ,~'jmm:: 2-3 lJmfi~ 'W 6 ","u~1'1111'jfi 

....... .1 ~, q'l ~ ~.f.... ~ .o!I 

'I1"~~l1m1.1tl'j::'Yll'WU1'W ~iJ1U~::lJ L'lJ~~ ~'W'lJ'W"mHU::l1J'W maculopapular rash 'I1'jVU1.11.1 

, "" ~ 1I1~ "" ~ "" .1 ~ .1 ~ d , , ~ 
urticari VVtll .... "U fI"'W L"," mHltJ'W 'VItJ~lmJ u1~'VIV~ u1~'lJV 1~1.1flV V 'I11tJ ~'I1V1.1I'I1'WVfJ 

... .1 ~...,J ~ ~ i ~ .... ~ ,.1,' ~ ~ .o!I ~-'I 
'j::~1.1 transaminase 'lJ'W\1~ IlJVlfi~'IJ'Wlm1'111lJ 'If abacavir fi"Ul'IJl u 'I1lJ U .... 'YlfJ\P1V~1\P1V'W~u1U 

.d "1 "QI I "d QI 1 " " Q,I _I ~ '.1 'VI L~'j1.1tJl abacavir 11mlJmm'j~~fi"11\P1V~'I1~~U1 abacavir lm::'I11lJ'j1.1u'j::'YI1'WU1'W\P1"V~ u 

"l ~, ~ "".1 'JI 
(l~UlJ11tJ1m'jU""U1~'lJ'\.J1U11 

Tenofovir (TDF) 

, ... .f 1I1~' :: " ,.,; ..... 1 ~"l ~ .o!I 
1. ~1:l9iv \P1 m~lfi~'IJ'\.J L~ '\.Jl1"l91~U\P1 lJfi","u~nml~m'l1"lUl~V'W '11~~ 
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il"''''ll:: ';j::~'lJvJtlmvJ~L1":: ltlL1~m~tJlJi'ULih)~~l Lm:: non-anion gap metabolic acidosis 

~ihtJ mllll:: i~lhl1mnl~ml1m';j~l'I'lJ i~L1n nephrogenic diabetes insipidus Fanconi 

syndrome LrltlihnllJH~,jf)~~~f)rill i..r'H~~tJl tenofovir Lm::L,j~tJ'ULll'UtJ1~'U 

v ~ , 
FH.lflNlflb..:J'UtHUlflQlI NNRTIs 

Nevirapine (NVP) 

....!II i!ll ~!II , i .... i 1. ~'ULL'VWl l'I'lJ ~lJlf)fI~'HltJ":: 16 "'1'U mU~'ULfi~ ~';j'Um~ ~mfi~i'U 2-3 " . 
~,j~l,.rmf)'Utl~m';ji''lJ,j';j::'V1l'UtJ1 Lm::m~'H1tJi,ji~mi~i~tJlf)~lJ antihistamine 1~tJi~~tl~ 

'H~~tJl L1~~l1jm';jt1m"''lJ'Utl~L~t.l1J~l~ '1 L'lf'U i'U,jlfl ~tl~'H~~tJ1l1'UYi Ll'I';jl::m~~::'lf)"llJLll'U 
Stevens Johnson syndrome 'H~tl toxic epidermal necrolysis i~ ~iJltJ'lJl'l';jlmfi~f)~lJmm';j 

DRESS (~'U ioU' Thij1tl~1'UVl""i'ULiltl~"l'l1jmllJH~,jf)~'Utl~tl1tJl::~1~ '1) 

2. ~'lJt1m"''lJ l'I'lJ1tlm"'''l~~~i'\.J'lh~ 1-2 ~,j~l,.rumll'U~~ 18 ~,j~1,.r'H"'~ 

i~i''lJtJ1 l'I'lJfllllJL~tJ~L~lJ~'U i'U~'H~~~1j';j::~'lJL~~L~tl~'Ul1'ln1~ ~~ 4 ntl'UI~lJtJl~l'U ili''''ltl'll' 
.. 

itlllJ1f)f)11 250 cells/~L 1jmllJH~,jf)~'Umm'U i9f,r~'lJtl~L~lJ ~~I:jffl HBV 'H~tl HeV ~llJ 

~lr.J 1jhfl~U~lm'H~l l'IuLfi~mm~i~1tlr.J":: 4 mm'.i~l'Iui~un ioU' fl~'Uiff mL~tJ'U ,jl~ 
!II !II} 1 .1 .t.t "' .... ,,, .. ~ ".'1 d~.1 

'YItl'l fjultJu'.i::lJ1Wfl'.i ~'H'U~m~~::lJ~'\.J '.illJ~lr.J m ~Lf)~~Ul1tJ~llJlJl fju ltJ'YI'.iUu'.i::'V1l'UtJ1 

nevirapine fll';ji~i'um'.i~~~llJm~.yh~l'U'lJtl~~ULll'\.J'.i::tJ:: 1~m~l'Il::i'U 1-3 l~fl'UUm Lrltl 

.. !II i " ~ . 1 ~. 1 ' i " .. 
lfl~mm'.i ~tl'l ~m'.i '.if)'l:llu'.i::TnJu'.i::fltl~U"::~U"tltJ1~ f)"'ll'~ 

Efavirenz (EFV) 

1. ~'UU.wtJll'1lJ.utltJf)11 nevirapine cil'Ui'Htyi~~fl~'H~~tJl m~l'IU~'U~'UUH 

i~1~ltJ":: 1-2 mm';j'V1l~'.i::lJlJU'.i::"'ll1 i~un l1tJ'Uth'l:l:: M'U11'U U'.i::"'l'Y1'H"tl'U ~lJ"''U ~f)1j 
• 1 ~.I 0' J! ",.1 

mm'.iu'.i::lJ1W 2 "'u~l'Hmn~::mJ'U 

2. i 'U~'U i'Ul~tl~"l~ 
~ , 0' .1 i!ll " 'i 'i ,'" ilJ' 3. '.i::~lJlfl'U 9flJ transaminase 'U'U"'~ l'IlJ ~'UfltJlJ1f) "'1'U 'HW lJlJmm'.i 

~ " .. . 
U'U::Ul i..r tJl EFV i 'U'H~~~~m'.i fil'dtl~~lf)1j'.ilr.J~l'UYi'l:l~t.ll'lnf) L'Ufl'.i'.i fi (teratogenicity) L'U 

~~l'YI~"tl~U":: L 'U fl'U 
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v "" , 
N'tl'U HltUJ..:J'U tl'ltll flQ1.J Pis 

Indinavir (IDV) 

1. Ifi~iili'W'j::'U'U'Yl1.:J1~'W1Jffff1l:: m'j~lJtf1l.h::lJ1Wl'WCl::: 1.5-3 ii9'l'j ~'WhJ 
2 . fl~'W'ff' ml~rJ'W 

"'" .... 3 . fl1l:::~t)11'W'lf'W~ indirect hyperbilirubinemia 

4. , '\Jl!'W i 'Wl~tJ~"l.:J 'j:::~'U i flmffl9'1tJ'jtJCl i 'Wl~tJ~"l..:J 'j:::~'U '9'I'jf)~It)1tJ''j ~i'W 

l~tJ~"l.:J 'j:::~'U LDL-C "l.:J 'j::~'U HDL-C i'Wl~tJ~~l I1Cl::fl1l::''\Jl!'Wm:::~l1rJ9ilH~l1f)~ 
(lipodystrophy) 

" 
5. fl1l:::t119'l1Cli'Wl~tJ~~~ 

6. m~~h i'l1'~ibrJ hfl Hemophilia l~tJ~tJtJf)'~ 

7. mm'j~'W C) ~lm'~l1n l1l~ih1:l:: ~tJ'Wl~~rJ lJV~fl1~'lli~ 1~11rJ'Wih1:l::: 
~~'W9'l1lJl1..:JmrJ i'W 111f'jff fIl1::m~~I~tJ~~1 HlJll~ HlJ'HUf) 1~'U'\J'U sicca syndrome 1m::: 

hemolytic· anemia 1~'W~'W 

Ritonavir (RTV) 

.... i" , ..,j,,, "" """ ~ " 1. mm'j'YlH'j::'U'U'Yl1~I~'Wm'H1'j ~11f) flCl'U ff mlmJ'W 'YlV~lffrJ IU'W9'I'U 

2. ~mm'j'lf1'U~nW'jtJ'U~lJNll1f) 'U~nt)HL'\J'W '\J1 

3. 1'\Jl!'Ui'WI~tJ~"l~ i~m~~l:::fl1l:::'mf)~It)1tJ ''j~i'W1~tJ~~-:J 
" 

4. ~'UVmff'U titJ'Wl'Vi~rJ lh~lCl i'WI~tJ~~-:J 

5. fill::: ''\Jl!'Wm:::~ltJ~1H~11f)~ (lipodY1:trophy) 

6. m~.yhi'l1'~ibtJhfl Hemophili~ l~tJ~tJtJf)'~ 

Nelfinavir (NFV) 

" d lit cal : i ~ d ~ tical Q 

1. 'YlV-:JlfftJ L'\JlJ'Wlm:::'W1mCl 'Wmv~~~ ltJ'W Lt)1lJ~'U'lf'W~ SGOT 1m::: SGPT ~-:J 

2. fl1l:::' '\Jl!'Wm:::~ltJ~lH~l1f)~ (lipodystrophy) 

3. m~lhi'l1'~ibtJhfl. Hemophilia l~tJ~tJtJf)'~ 

Saquinavir (SQV) 

" 
2. 1 '\Jl!'W i 'Wl~6~"l.:J ~'Uvmff'U titJ'Wl~~tJ t11~lCl i 'Wl~tJ~~-:J 
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3. fI11~''lJlJ'Um~1l1fJ~1~~iJfl~ (lipodystrophy) 

4. f)11l.yhil1'~1J1fJ hfl Hemophilia l~fl~~flfl'~ 

Lopinavir I Ritronavir (LPV/rtv) 

1. iif)1fl1~'Vlln ~1J1J'Vll-:jl~'U ~1l'11~ '~llfi fI~'U' ff f)11~fJ'U Yltl-:jlfffJ ii 

....... .. .J i d..... 1 ... '" Z I "d... • 1 ... 
~1J"m~W1J1fl'IJ'U 'UfI'U'Vl~1J1J~~'Vll'UfJl'lf'U~1'Url~ 1 m-:j 1J1flfl11~'Vl~1J1J~~'Vl1'UfJl'lf'UWl'Url~ 2 

" 
fli'~ 

2. f)1~lhil1'~1J1fJ hfl Hemophilia l~~~~~fli~ 

3. i'IJlJ'U i'Ul~~~ff-:j 1~tJlll'Wl~fl11~ i"~fl~lCJ1~ i~~i'Ul~~~ff-:j fl11lJffllJl~(J 
~ ~ 

" ... '" 
~-:j'U LPV Ir, Ritonavir 

1J1flfl11 Nelfmavir 1J1flfl11 Indinavir 1J1flfl11 Atazanavir 

4. 19'U iCJ1,r~1J SGOT SGPT 'l-:j V~'Ul'W~fJ 
" 

5. fI11~til"lrl i 'Ul~tl~'l-:j fl11~' 'lJlJ'Um~~lfJ~1~~iJfl~ (Lipodystrophy) 

Atazanavir 

" 
2. fI11~til"lrli'Ul~~~'l-:j 

3. fI11~i'IJlJ'Um~1l1fJ~1~~iJfl~ (lipodystrophy) 

51 Y Q.I QJ 

4. Prolonged PR Interval 1J1-:jfl'Uf)1~'W1J 1 degree A V block "fl " ~~lJ~~~1-:j 

lrl~ i,*i'UH1J1tJ~iifl11lJ~~tlfl~fl1~til irJVll'IJfl-:jl11 i ~ l1~flH1J1tJ~ '~i'1JtJ1~iif--Jrl.yh il1'~~tJ~ PR 
~ ~ 

i'UfI~lJ hHh111 i ~tJl1~'U f)11ll11 i l1'~1JltJ hfl hemophilia l~~~~~fl'~ 

. " 
flTHllJfl1~ i,*tJl~l'Ull 'Vl~ 1 1i'ffi'Umtil~tl iiJij 1. H1JltJlfltJi~i'1Jfl1~ iiJ~lltJ111~'U hfl 

~ . 

~,j~;f11iif)1m~'IJ~-:jltl~rl' (tJfll~'U1W hfliJ~~) i1l11~~ii~~~1JCD4+ T Lymphocyte ll'h'~n"llJ 
y.q': lrI ~.d .c:t ~ Q.I , J 6!i "1 'j)': Q.I 11) , , 

2. ~"~l'lffl1~'tf l~l'VllJf)1flni~f)1fl1~l1'U-:j~-:j"~'UfI~ Oral Thrush, l'IJl~tlH llJ'Vl~l1Jfflm~, ~lJ 
, tI , tJ 

rl'Unl~11fltJ'li'Vl~11Jfflm", f.)~~1~dl-:jl~f.)i'-:jYiill'Vl~11Jfflm"'Ul'Ufl11 14 1'U l1~f.)tilmrfl~l • • • 
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"~H'~1Jlnt)':h~mm:: 15 m~itJ 3 l~fltJ 11":: 3. ~~~l~fllfl'l1ifli~i1iijfl1f)1'j~ih::~'lJ CD4+ T .. 
~ I tI I tt'tea tea 

Lympbocyte ~l1fr:n 200 lClmMlfl ~fl'Ulfffl1J""l1J~'j 

""IV ".,...; ·~I "''''tI " .... \lVl'UIUI1'U rna lfl~ ltl 1 nll'U::'U1I'u'UtIl\TVI'Hl'm 1l'll::tIl\TVI"a'rll-31'llflfll'U 'l::l'rlff l'rltJ (VI~lliJVI..:j 

1'UVll'H~ 7) 

2NRTIs '" NNRTI 'H'ltl PI 

til \lVl'lll'U::,h 

(Recommended regimen) AZT+ 3TC* NVP** 

D4T+ 3TC EFV*** 

mv IRTVt 

tIl\lVl,nH1Stlfl tt 

(Alternative regimen) AZT+ ddI
ttt 

SQV IRTV 

ddI+3TC NFV 

TDF + 3TC tttt LPV IRTV 

ABC + 3TC ttttt ATV+RTV 

NRTI = nucleoside (or nucleotide) reverse transcriptase inhibitor, 

NNRTI = non- nucleoside reverse transcriptase inhibitor 

PI protease inhibitor 

* AZT+3TC l1~V d4T+3TC l~tJ NRTIs ~ijtl'j::~l'1im'Vi~U"::"'l1Jl'j()foIii~'~tJtl'j::ll'1ffi'Yw 

** NVP l~tJ NNRTI ~ijtl'j::~l'1im'ViitJf)1'ji'mn~ "'l1Jl'j()foIii~i~tJtl'j::1l'1ffil'1mm::ijV1itJ 

tl d .t I ~ ; i "'tl ~" 
~ l1J~'j11J9f~'l::'lf1m'Vi1Jfl11lJ"'lJll"'lJV tJf)1'j'j'lJ 'j::l'11'\.Wl t~ 

*** EFV Li~ltJ NNRTI ~ijtl'j::~l'1im'Vi~ i''lJtl'j::l'11tJl~~~1tJ'':: 1 flf~ ii'i'\.Jfl'Jtl1~~{b~11~ 
>I 

l1~fl1n~~m)fl1"''lJ\'\.JUH 'llfl NVP M'llJii' EFV i'\.J11t~~~~m'jfi 

t IDV 400-600 lJflJRTV 100 lJfl. 1'\.J":: 2 flf~ itJmw~ijfolmj'l~l~~~fldl~\'\.JUH'illfl[Jl NVP 

11":: EFV tJ1 mVIRTV L~tJ\1~'jV111'U'U boasted PI ~ij'jlfl1Qfl~tl~i'\.Jil'il~,j'\.J ~fl~~~~llJfl1'j 

lh~ltJ'.IV~i~L~'\.J'j::~::vdl~t!mJYJfl 61~VtJ ~1~f)1'j~'j1'il serum creatinine 
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tt "'i "Y "",d", Y • ., ." YllJ ' "Y " tJl~lll'Yl1~nHlfl l'lfU'Yl'WtIlffllmlfll'WmW'YllJ'U~Hl1fl~'Yl1 m llJffllJll() l'lftJll'Wffll'.i!1'.i fl 
~ ~ 

i~ l11vii'1'Wmw~iJ-JtJiifll'.i91~14v'11ff~mifl1ff'I.Jfli1lJn'I.J14vm'lf iv 1 
ttt .q 'I Yo Q"I " ... '1 .d--=- ,1 i CV QI Q"I .cI ," 'cv i .Q" 1 .1" CV 

'VHnlWll'lfffll1l'I.JfjlJ1tJ'Yl1l~1'lfV Tiffll'I.JVfl1ff'I.J'l.Jl1lJ~1tJ UlItJ~ lJ1J'UV'I.J~'lf l'Wfll '.i'.i fl lJ l 

i11ff1lmifllff'I.Jfl 

QI Q'" 
VfllffUU l1lJ~1tJ 

ttttt ABC+3TC ii'1'Umw~~iJ1tJi~ffllJll()'Yll'UtIl NRTIs ~1g'U "1 i~l11Vii~'Cl'li'1~1t1tJ~ 
, Q,I .cI" .cI 

VtJl~l'UUH~lflfJl AZT, d4T, ddI "'Cl:: TDF 't'Jfl1l1 fJl ABC lJ~'Cl'Ul~ltW~ hypersensitivity reaction 

fl~lfJn'I.J~lii~~lfl NVP i~ 1~flTH~1JfJl ABC 'VflVlJ "1 n'I.J NVP 

~iJ1tJl1'CllfJlltJii~'Cl i'Uflll1 fllJl~1fJtIl~1'Ull 'Yll i 11ffi~~ 1~ fl~~lflil ~ ~fJl1'ClltJlh::fll'.i 
, .... 1 .::i J ~ 1 .I i QI "1 4C:I , , 

1'lf'U flll~ll'U'U lfl'Yll'UUHlJlfl'UU fll'Hfl~fll'j~flfJl'Ufl~l'lffl 1'jfflfl'lf Lfl1 .fl11::'Ufl~'jl~flltJ"1I'Cl:: 

1Jflfl'Cl i 'Uflll~~::\htll i 'lJi ,*U'Cl::'U~~fJlflflfl~lflil~fllfJ ~iJ1fJ1'I.J'lJ'j::'Yl1'UtJl i~i~ml/1~~l1 ~~tJl 

lV~~lfl~'Cl'li'l~lt1fJ~'UmfJl U'Cl::~~hti~~~~~fl fldllJi1lJjjfl i 'Uflll 1'I.J'lJ'j ::'Yll'UfJl~l'Ull 'Yll i 11ff 

(Adherence) [22] 

, <!l"l ..... _I v ""~ "Q.I 
fllUJll'll'llfllUfl11 d"U1J-a::mUtJ1vnu'HYll l1-all (Adherence) 

illQ'lJ'j::ff ~fi'lm::1,'jll1lJlfJfflti~'Ufl~fl1'j1fllJl~1tJtIl~1'Ull 'Yl'j' 11ff ~fl ~iJ1tJii'j ~~'I.J 

nij~lJn'U1YilJ~'U U'Cl::'Cl~'lJ~1J1W HIV RNA i'U Plasma i,rml1'U'j::~'I.J~1I'j1~i~ i~'~ U'Cl~fll '.i 
~ . ~ 

1 'I.J'lJ'j ::'YI1'U fJl~l'U llm 111 ff ~lfl~iJ 1fJ i,r llHld'CllU'Cl:: ff~11ff1JV ~~~:: 'I.J 'j l 'lill Q 'lJl :: ff ~ fi'U'Cl~ 
1,'jll1lJlfJ'Ufl~fll'j1fllJl~1fJl~1'Ull 'Yl'j 111 ff 

th-;h "Adherence" l1lJlfJ~~ fll'jti~~~mjn'I.Jffll'jfJl~'~1'I.J 1~tlfl111JlIfl'Cl~'j~l1-jwYi1J 
... ~ 

~~lm1fllJln'I.J~iJ1t1 ~n11J~~fll'j~~iJ1tJi~1'I.J'Ii'fllJ'Clnfl'Ufl1'j1~lJtIl 1~tJ1n'I.Jffll·Wl 'lJ'j~ lt1'lfU 
IIU cu. cu lIlY cu 

., ... Y '" ~ Y i ... _I Y_'I 
'Ufl~flll'.i'I.JfJl fll'.i'I.J'.il1l'.i til ~'Cl'Ul~lfltl~'Ufl~fJl '.i1lJ()~fl1llJ'Vf'ifllJ 'U fll'.i'i'I.JlJ'.i::'Yll'U til lm::fjlJ1tJ 

ffllJl'.i ()~~fJtJU'Cl ::1r1 flfl~lI 'j tIl~ll1lJl~fflJn'I.J~ 11f1~ 1m::1 1'Cll'Ufl~ii ~ill '.i'lJ'i:: ~li'U ~ ll1lJl:: fflJ ~ ~~ 
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y y 

~~ ff'U 1 'ill'i,rvilJ ~~1111 i' fl1;nll11::~l~thul'i'HYfl.:J ~hu ...... ... 
.li • , , .... , .li ~' 0' ' 
C)f':)fl111 Adherence" ~1':)fltJfl111 "Compliance" C)f.:Jl1lJ1U(l.:) fll'HY.:JU1 l~uu'VfyltJ.yj 

U ':l1ff'il1flfll'j 'Yi~fI Utl.:Jfl11lJ1l1lJ1::rrlJ 1 'U fll'fYll'UU1'\1f1.:J ~thu 1'lf'U fll'j i,r U1i' mnflflt1 mrrtJ U'Yi'YItJ ... . ... 
• y 

fJl'ilff.:),,r~tbui'tJu'j::'YI1'U1'Ull:: 4 fli'.:J11~.:JfJ1111mll::tlfl'U'UfI'U lr1'U11111 7 1'U l~u'iifhi1.:J 'h 
y 

~thU'il::rr1lJl'H)tj~~~f1dntJtmr 'U '~'\1'U1~ i 11 'U ll'Yi'YItJfJ1'il 'il:: iii' ~X1~fJ U~flfl1lJ ~tbumu11 

n'il1~nu~:: ~11'U 'il::m ::'YItJ~ f1fll'j i'tJU'j::'YI1'UtJ1lJ1fl~ f1U'\1'U1~ , 11'U [22] 
y 

~':)U'UijU1lJ'\1f1.:Jfl11lJ~llJ;jfl 1 'Um1lJ~llJ;jfl 1'Ufll'ji'tJU'j::'YI1'UU1~1'U'11 'YI'j i 1i' rr 

v '<!I 'I v _I v <d~ , v 
1::~l1.Jfl1nJ111111f1 1'Ufl111tJu1::flnUllvmn Ifl1 11tT (Adherence) 

i1'il ~,r'U5':)fI.:)ij,jm)m~tJ~tl,n::,j'tJ'\1f1~fl11lJ~llJ;jfl i 'Ufll'ji'tJlh::'YI1'UtJ1~1'U '11 'YI'j 11i'rr 
, y • 

11f11'j'il::f1di'U'j::,j'tJi~ lYlflll~U~lJ1Wl;$f1 11i'rr 11~f1 HIV RNA i'U Plasma 1,rfldl'U'j::,j'uYi 

... i ,~'JI .li .... 1'J1' ... ... 
9l'j1'ill~ lJ 1~(Undetectable) C)f.:J'il1fllJl91'ji1'Ul~lJflll1'U~ 111 fl1'j'jfl1:J1'j::91tJ'\1f1.:J adherence 

11~'j::,j'tJlJ1flfl11rfltJll:: 95 ,j'~911'j1~~ 8[23] 

\TIl1H~ 8 lI1\T11!1'U1::~tJflll111111;jfl1'Ufl11'tJ'lh::fI1'Utn~1'U;lfl1'1ltT( Adherence) 

l~fJi"Vlm1l1Wmlllfl.1 mv RNA1'U Plasma 

v '<!I~ vtJ 1::YltJfl11l1nllllfl 'Ufl111tJ 1::fll'Utn i'f1t1a::'lJfI~mlllfl.1 mv RNA1'U Plasma 

~1'Unfl1'1ltT 1'U1::~tJ Undetectable 

>95% 81 

95 - 95 % 64 

80 - 90 % 50 

70 - 80 % 25 

<80% 6 
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tJln~lJ NNRTIs 11l~11~'U~V~lh::~tI Adherence i'Uf11':ii,*V1lJ1nn ';h~mH'l:: 95 911lJlJ1"':i!1'U 

l~lJ u~ilnn 'llff~lff~lJ i..r ~ibvij'Vlq9im':ilJ i 'Uf11':i i '*V1 i l1'v~i 'U':i::~tllJl9l':i !l'Ul~lJ m~ih 'u~ 

nfY'H1fl11lJ"'lJllHl1 i'Um':i1mn'~ LrlVijf11':ilUgV'Uf11':i i'*V1 1u"l"':ig'U '1 [24,25] 

.1" '<!I i ... .1 " .011 "I'" .01" '" ...,. ok , m':ill':i ::llJ'Ufl11lJ':i1lJlJV 'U f11':i':itlll':i::'Yl1'UVl911'U ':i 'Yl ':i L1':ifflJ~1Vn'U'HmV'l11i C)1~1191 

oC\.QQ! fJJ.d ".d I Q,I I' d ~ IdQ.d ~ .Q c6 ,,~ q.Q 

"::11ilJ'Yl~'UV~U"::'U VLfftILL"n"Hn'U VVH ':in911lJ llJlJ11i i ~11i 'H'U ~C)1~ff1lJ1HI i '}j'lU'U11ilJl91':i !1'U 

~~J'UYi1J~~Lm1n1l1fl1':iL~Vnnm':ii~nn1':i'Hd~~L'HlJ1::fflJtitl~nllW::fliiijm.Jfl"1m'Yll~ 
f11':iU'Vlfl6 ':i1lJlf~'Yl1'ViV1m~ijvd 1~vu1::~n"i~1l~~';v 1url'fiv 

1. Self-report L~'Uf11111V~1'Uf1111t1U1::'Yll'UV1~1v~1H'ibmv~ ff1'U i mut11lJ.,j'VlJ" 
'" U '" 

f11':i1t1U':i::f11'UV1~1'U'1hn 111ff lJV'U'H~-3 3 1'U, 7 1'U 'H1V 11lLn'U 1 L~V'U 1~vij.,j'v~fiv 'llU'Vl~ 

Lm::ijfl11lJfflJ~'U n titl m':i 1~ 1::~tI i 11 ff 1~tlLll'Vl1:: mh~ ~~f11111V~ 1'U f111 111 1 tlU ':i:: 'Yll'U V1 u';ij 

.,j'VL ffvfiv til91 VtI~:: ff ~ n11fl11lJL~'U ~l ~LL"::~'U v,ititl Tl 11 lftYlJ 'W'U n 1:: 'H 11~ H'ihv'; VLL'Vlfl6~Yi 1 
'" ~ '" 

m':i1n1l1[2, 13] 

2. Medication reminder card L~'Uf11':i':i1V~1'Uf11':i"~U'UYinnm1t1U':i::'Yl1'UV1i'ULL';":: 

1'Ui'U')h~ 1 L~tJ'U 1~v~ihm~'U~,,~.,j'VlJ,,·;h1t1U':i::'Yll'UV1 W n"11l11 i ':i 'H1V~lJ1t1U':i::'Yll'UV1 
" 

i'Uljv hI i'UU';"::1'U[21] 

3. MEMS (Medication event monitoring capsules) L~'U'U1~V1~tll1~~L~n'Yl':ivijn1Y' 
~ff1lJ1':i(lu'UYinm':iLll~'U1~V1 1~vij.,j'v~fiv ff1lJ1':i(l i..r.,j'vlJ"'Uv~m':i i1l1t1U':i::'Yl1'UV1 '~L~'U 

I do Id" d 4 

VV1~~ U"lJ'UVLffVTlV ':i1mU'Vl~ [13] 

4. Pharmacy refill tracking Lfl'Uf11nrtlL~~V1~L9ilJ 1~mmY'}j'm fflJ~'UntitlV1~~iJ1V 
.... 1 1 .01" d<!l .01.1 1" ~"iJ,"'" 1'" .01 11.Jll':i::f11'UV1 ~VlJ'UV~flV lJll':i:: V'}j''U''l~~~LlJVrj 1V ~':itlm':i~lm ~mflff'}j'mTl'UL~V1Lm:: 

". . 
ff1lJ1':i(l ii'i1lJtitl Self-report U';ij.,j'VLfftJfiv tJl~Tl1~~1'U1'UV1YiL9ilJm'il 'lli~l'Yhtitl~1'U1'UV1Yi 

~iJ1V1t1U':i::'Yl1'U [2] 

5. Pill Counts Lfl'Um':iutJ1~~W1~L'H~V'il~~ 1flV~1n1l1'H1VLmY'lfm~Tlnijn'Uw::~ 
"...'1 Q,I d".d.&!t 1fI' i " . Q,I Q,I .... I " .. 'I' rjll 1VlJ1':i tI V1 lJ'U V~Tl V llJ 11'Vl~Lm::ff1lJ1':i(l '}j'':i 1lJ ntl f11':i ':i 1V~1'U m ':i ':i till ':i:: 'Yll'W V1'UV~ rj1l1tJ 1191 

" H'iJ 1tJ~ni1~V1riV'W lJ l'VltlU'Vl'YlV 
'" 

1t1U':i::'Yl1'WtJ1~1'W '11 'Yl':i' 11 ff Lm::~iJ1vriYnl'Hljv'W Qn~tlH~ [2] 

6. m':i1~CD4+ T Lymphocyte Lfl'U f11':i1fl':i::~tI CD4+ T Lymphocyte i'Um::uffL~V~ 
ok, ~ ..... "... "iJ d!l d<!l ~ . • i'" ... 
C)1~tI~tlVn(l~':i::~tltJlJ~lJn'U'Uv~rj 1tJ lJ'Uv~Tlm.mf11':i9111'ilLU'U obJecttve U,,::ff1lJ1':i(l '}j'':i1lJntl 

m':i':i1tJ~1'Um':i1t1U':i::'Yl1'UtJ1'UV~~iJ1tJLL~ij.,j'VlfftJfivijm':illJgtJ'ULLU,,~'UV~ CD4+ T Lymphocyte 

.d" "I 'lIJ" ~ ,<!I i .... 1 " .011 lIJ ... "I" , ... 
'Yl'}j'lLm::m~'il:: llJ 1~tlVn(l~fl11lJ':i1lJlJV 'Um':i1t111':i::'Yll'UV1911'U':i 'Yl':i L1':iff 1~VtJ1~'}j'~l'il'U[26] 
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~ ... ... i ... 1 ... .."..... 1"tl.,. ' ... 7. Viral Load L1J'\.Jnl'n~n::~l1J THY '\.mw~ lJ'U~~fI~ ffllJl'Hl 'If 1::1lJ'Ufl11lJ'j1lJlJ~ 

1 'Um1 i'1Jtl1::'Vl1'UtJ1~1'U ~ lm i 'Ji' ff'~ U~~.,rflLfftl~~ m1~1::~1J i 'Ji' ff1 'UL~~~'U~~H'1J1t1~ ilJ .. .. " 
"~"~m~Lfitl'J.,r~~tl1JtI~~tlfl'U L'lf'U m~iJ~1J~fY;h~m1~~tll[26] 

8. Provider Estimation L~lJm1tl1::1ijlJm1i'1Jtl1::'YIllJtll hltlH'i'm:l1 ~.,r~~~~ .. 
tl 1:: 1ijlJ il1~lt1 1J1nlt1~1'U'W1J':h~fI11lJfflJ~'U ,rtl1JfI11lJ~'JlJlj~ 1 'U m1i''Utl1::'Vl1'Utll~1'U ~ 1 'Yl1 

i 1i'ff'~ l1,jij.,rmfftl~~ u'W'Yl6iJn~::tl1::lij'UfI'JllJ~'JlJlj~ 1 'U m1 i''Utl1::'Vl1'UtJ1~1'U~ 1 'Yl1' 1i'ff 

'U~~~1J'JtI ~~n11f1'JllJ~~ ~ [26] 

V" ",... .1 tl1::n~'U~'JtI~~fltl1::nfl'U1'U~1'U~1~ '1 ~~'U 

1. if9i'mh'U~flfH' 1'lf'U l'Wff m~ 11t1'~ lm::1::~'Um1f1n'1:l1 ~lnm1f1fil111'U 

,jl~lh::L'YIffl'f'U11 H'1J'JtI~~fI11lJ~'JlJljfl 1 'Um1i''Utl1::'Yll'Utll~1'U~ 1 'Yl1 i 'Ji'ff1 'U 1::~'U ilJ~ ri'J'U .. 
1'HqJ1~'U1'Wff'lflt1 [27] ~1J'JtI~~m~,rfltl [28] ~1::~'Um1f1n'1:l1~1 [29] u,,::~1J1t1~ij11t1'11,rfltl 

[30] 
, . 

t!I " .cI .., t "-'I' .., " ".cit 2. fll1'J.Jl'!f8UlI::fll1'J.Jllflt.n01J 81m1'U8~ 11 fl'U8~fjlJlfJ\ll8fl111nl4Wl1fJmm'U 11 't11 

'11D' 'illnm1f1n'1:l1 1'U,jl~tl1::l'Ylff'W1J11 ~ihtl~ilJijfl11lJr1~tl1tl'Umm1'Ufl~ hfl [31] 1m::~ 

fl11lJl~fl11m1 i' n'hll11 1t1tJ1~ l'U ~ 1 'Yl1 i 'Ji' "'01'il1n~~'U" 11t111 ,,::~ ~".,rl~1fi tI~ fl rh~ ~ 'U 11 1~,j fl 

~l~mtl [32] H'ihtl'il::~fl11lJ~1lJljfl 1'Um1i'mh::'Yll'Utll~1'U~1 'Yl1' 1i'",1'U1::~'U 'lJ~ 1m::'Yil1M' .. 
" " 1n~fI11::1~fl~fltll11"::fl11lJ~lJ1'H"1 1 'Um1i'n'hl1111t1tJ1~1'U~ 1 'Yl1' 1i' ff [33] 

3. 1::fJ::fl11~hlil'U hfl'U8-:J~ihfJ 'il1nm1f1n'hl1 1 'U,jNtl 1:: 1'Yl ff'W'U 11 m1~~1J1t11f1t1~ 

O1m11~'Uihtll1':W hmntllflm", [34] )::~'U01m11~'lJ'I'htlmJ1'U1::tI::1'UUH'H~~ 1'U1::tI::'U~~ .. . 
hfl1fl~ff [35] lm::1::~'U CD4+T lymphocyte nu'Unni'nm 1'U1::~'U~1 [36] ijfl11lJfflJ~'U,r,jfl 

fl11lJ~1lJljfl 1 'Um1i''Utl1::'Yll'Utll~1'U~1 'Yl1 bi'",i 'U 1::~'U~ 1m:: ~ihtl~ ilJ1f1 tI~mm1'Uu~ l1f1 

i'mh::'Vl1'U tll~l'W ~ 1 'Yl)' ~i' ",i 'U)::~'U 'lJ~ [37] 

_Of... ~ i ' tl '''_'I.d.. <!/ V ... 4. lJ9i'fJ'rlH9\lltY~fl'J.J 'il1nm1!1fi'i11 'U"1~ 1::1'Ylff'W'U11 r;jlJ1t1'YllJfI11::9J'lJ1ff)1 'H1~ 

1"ntl~1" 'H~ u~ hfl'Yll-:J~"l1'lf~'U ~1lJ [38] U"::fI11::~'Yliitltyty11~flJ 'il1nfflJ~N ri1'U n"N~n 
" lh"1t1'H~fl1'Un1'U 'illfi1~fl1fl'lf' fl1 l~tI1~m::nn "'ttl1fftlfl11lJ"'1lJ11 () 'H ~flfl11lJffllJl1 () i 'U ~1'U .. " 

" I f I 

o t!I ... i" igJ oQ.r:!t ~ .t!t .t!t 
fI'JllJ'il1"~"-:J 'H1flfl11:: Dementia 'illfi1'lfflLtl'lf fl 'J [39] m1 'lfff111"''W''~'H1flm)~lJ1m~~~lJ 
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lLflClmnltH' [40] fI1~'\Jl~LLHff'\!mY\fU'Vll 'HY-:jfllJ [41] 'Vi1.r:h L~tJl1ll~tJ~ijW.nlJffm~\nr~flfl11lJ 

11uij6 'tJfI1~i''lJ1.h~'VllWJ1~ltJ~ i 'YI~' 1i'ff' tJ ~~~'lJ i~~ 
.Of"" SI ".'1 11] "'" "'" i 11] '" • d 5. 'U;);)tl'YIHv.nU.Jl ~lJ1tJl1Cl1tJ '1 fltJ l~~'lJtJl~ltJ~ 'YI~ n~ff1l1tJ1tJl1Cl1mlJ~[42] 

Lm::11i'VlltJtJ1Q-:jtJlf)ci''lJcM'fltJ .. h' 'lfijl1qJl11~fflJli'\.J,r n'lJ fI1~ i' mh ~'VlltJ tJl L'lftJ i ~ ff1lJ n ()1l aU~ 

;!llJfhLLtJ~1.l1'\J6-:j LL 'Vi'YI6i ~i ~mfll-:jfl i'~ l1l mJ f) 1l~ ijfl11lJLrlml tlltJ' tJ fI1~ i' 'lJ1l ~ ~'VlltJ tJ1LLCl~ 

l1ClltJ'l f1tJiJml~ijl1tyl11'Vll-:j~1'\.J~Cl'li'1-:jLfitJ-:j'\Jfl-:jm~'YI1tJtJl .. h' 'If~1J1tJ'YI1tJtJl '~ff~lLfflJfl LLCl:: 

iJf)l1~~m~i'm:n[43] 
Q.I QJ J.J4:::t 'V ... 'I u Jvv .4 cv 

6. f'llUJa". .... 'Ui'YIV.1::'H1H~'UltlfltJU'Vt'YItl~·Hllll LtJ6-:j1l1f)f111lJff~'YIlilLLCl~mllJ 

~ , ".'1 '" .. ,,'" ',"".'1 '" '''f, '" "" "'.1 " lJtJ 1l'U6.:J~lJ1tJf)'ULL'Vi'YItJ~~f)lll ff -:j~Cl l1 ~lJ1rJlJfl11lJ~1lJlJ6 tJ~~~'U~ tJ fI1~ ~'UlJ~::'YI1tJtJ1;!ltJ 

~i'YI~11i'ff [44] 

~iJ1tJ ri-:j~Cl''If ~iJ1tJijfl11lJifff)ff'U1rJ' 11 'tJm~lJl;!llJ'\!~ Lm:: .. "''If ~iJ1tJijfl11lJ11lJije' tJ ~::~'U~ 

, tJm~i''U1.h~'YI1tJtJ1~ltJ~1 'YI~ i1i'ff [45] 

8. if;)~tlg," 1 1111 ~tJ~ijmllJtYltiqJ~em~ ri .:JLffllJfl11lJ 11lJije , tJ fI1~ i''U1l ~ ::'VlltJ tJ1 

" '" 1 1 '" ".'1 "'i , "f.J '" '" , '''.'I....l'' '" ;!ltJ ~ 'YI ~ 1~ff'U{I-:j Pj1J1tJ ~1lJ()-:jm~'lf1l1Ll1Cl{lC)f-:jf)'\.JUCl::f)tJ tJ ~ ::l111-:j ~1J1tJ;!~L 'If{l~ 1tJf)tJ Lfl~ 

" m~~~fI1~fl11lJ11lJ;jfl 'tJfI1~i'mh::'VlltJtJl~ltJ~ 1 'YI~ 11i'ff 'tJ fI1~' ,*tJ1LLn~iJ1tJ~~LC)fe 
" Lfl'lf1{11/L{I~ff ~lL~tJ~{I-:j~1L'QtJfI1m'U'U{I-:jfl~1lJ "'-:jitJ~::~'U~::'U'U (System level) 'tJ~::~'U'\J{I-:j 

~''If'Ulf)ni'f)lll (Provider Level) LL(l::~::~'lJ'l.JflfI(l (Individual level) ~-:jLLff~-:j'tJ~'l.lLL'U'U 
" f111lJfflJ~tJ,r'U{I-:jfl1~~~fI1~ LL'UmNflnlJ , '\.J5f)llW::~{1 i 'l.lu 

I ~::~'U~f1f'1(l I 

/~ 
.---------~~-. ~------------~ 

... <'-------'~. I ~::~'U~::'U'U 
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" ~·ru 'U fIl'i ~ ~ fIl'i 1L 1111 tl.:J fl'i 1lJ~11~'U ~ tl.:J , ~ fm111lJ 11lJ1Jfl ~lfl'l1 "ltJ1'lfl;~~ 1~tJ1,r tl.:J fill fl n 

ffl'l:l1~ihtJ 1,s'U llWt,6 Ufl~911'VltJl 1~1'l1l!1~ ~tl.:JtJ~u9ifll'i l.flff'l1m Uflff.:JfllJff.:Jlfl'n::l1 1~'U 

~'U li4tltJ'i::l1J'U'i::~lIfl11lJ11lJ1Jtl i lJfIl':if1JtJ'i:::'VlllJtJl9i'llJ~ 1 'Vl':i' 1fff U"::11.:JUHlJuA'UtlJ'I11 1 lJ 
u 

" ~ 4 ~ Got .d.d "Q,I '41!1 i QI ... 1 " 41 1. fI'U'I11uty'l11'l1 'i tlu ~ ~tJ'VllfltJ1'IJtl.:Jflllfl11lJ'i 1lJlJtl 'U fIl'i'illu'i::'Vll'U tJl911lJ ':i 'Vl'i 

" , 1f ffi 'U111111tl~fl'i1lJ";.:JUty'l11'Vll.:JfIltJ ~91 U":::ff .:JfllJ 

2. 1~fl11lJrlL"::1~lJm.:J~.:Ji~ l'UfIl'iflltJ':i:::'Vll'UtJ1mh~\1fl9i'tl~ lL":::ff~llfflJtl fllJ 

l11' tJ~fl11lJijtJ'i:::ff'Vl~.fll~ i'U fIl'iflltJ'i:::'VlllJ tJl9i' l'U ~ 1 'Vl'i' 11' ffUn ~ibtJ 
91.... 91"1 ~ ... Co,J i ""Co. I 0.... 0 "1.1.1 "'i" 

3. ff'il~'VlfllJ::fIl'iUfl L'lJUty'l11'Vlm~lfl91'IJ'U 'U'l1191u':i:::~lTU lL"::fIl'i'Ul LUU'i:::~fl91 '11 

lLn~il'w 
, u ~SI" cv 
U1::YI'U"tl~~ &'t'I'U'Ull11fllJl 

1. fl1'ifffl.:J";fl1:l:::fIl'i~tlffl':i 

9i'llJ~l 'Vl'i' 1fffl ~ff~llfflJtl 'I1~tlfll'i 1 -N~tl i~fl11lJrfl11lJl.u'1 1 ~ 1 'UfIl'i1' fl1:lllL":::~fllJtu::mfll':i 
'IJtl.:J 1 ':ifl 

" 
u"::fIlnh':::l1JlJH"'i1lJ";.:JfIl'ifffl.:J 

lJl91':i jl'U i 'UfIl':i l' fl1:l1 1 ~ ffV91fl~ V~tlllfl11lJ9i' v~ fIl':i 'II v~ ~il,ltJU"::: 1'11111::: fflJtlll UYl 'Vl6~Yilfll'i 
l' fl1:l1 

'U1::~'U1::'U'U 
. " 

1. fIl':i~91fll':i i ~~il1tJ.yj9i911;fV1V'l11v1 'tlflfllJ ff11l1':i(U.u'1~~1I1f1ll"fIll" ffl1:l1 '~mh~l'Yh 

. " 
2. fill" ~91flll"lh' :::ffllJ ~llJ i lJ ffl'IJ11'l11;Yllm:::fIll" f fl1:l1 ~il'W.yj9i9ll~V1 V'lf 1 v1mh~ij 

lJl91l"jl'U 
I; I " 

3. fill" ~9lflll"lYl viJflil V~ff'Vl~ u,,::: ~1 tJ1il" 'ilJ i lJ fill" f fl1:l1Un ~ihtJ.yj9i9l1 ~V1V'l1 1 V 1 
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<t V 
.fln::GJllllH11 (Depression) 

" dI" ~ ... ""tl" ~dI" Zung [46] nn1111fl11::GJllJlff':i1LlJ'\.H'1nllW::mm':i'YI ':i::nmJ~1tJV1':ilJWGJllJLff':i1 '11~~ 

m::1'\.Jm::11tJ fflHY'\.J ijfl11mh1Jln i'\.Jm':i9i~iY'\.Ji ~ '4fliinfll'VHtl~tJ'\.JutlC'l-!J 'tl~lnl~lJ UC'l::ii 

mm'mff~-!Jtltln'YI1-!J~1-!JmtJ 1'lf'\.Jlrltlm'l11':i ~tl-!J~n '\.Jtl'\.J'~mltJ ~iYn1'l1dtltJ~1 'I1lJ~1L':i-!J l~tJ'~ij 
~ ~ 

Beck [47] nri1T:hfl11::~lJlff~11n'\.J"'nllW::~tl-!Jfl11lJltl~fJ'\.JLLtln-!J'YIl-!Jm':ilJW fl11lJ{iYn 

m::tJ1'\.Jm':i'YI1-!Jfl11lJtl~ l1C'l::'Vi(l~mnJ 

Kaplan 1m:: Sadock [48] nri1T:hfl11::~lJlff~1 ijfl11lJ'I11JltJi'\.J 3 ~l'\.Jfitl i'\.J~l'\.J 
, . " 

fl11lJ{iYnlff~1 li1tJi~ Iljtl~tyli1fJ1Jl-!Jmj1-!JYiijm1lJff1Ti'ty~tl'4flflC'l'\.l\' i'\.J~1'\.Jfl11lJH~tln~'YIl-!J 
~"" i "Q ~ "dI" .. i , ,.. ..,,!.'I ~ ... 

m':i lJW 'YI 11 ff~-!J tl tln '11 I'll '\.JllJ'\.Jfl11lJ~ ffnlff':ilLfffJ ~ lJlJfl11lJ "l~ lJfl11lJ~ rr nl'Jn~'YI ':ilJ 1'\.J ntJ 

tl ~ , , ,... "!.'I Q , i """ ''''' 
':i::fftJm':iW~l-!J~ '\.Ju~n::1'\.J fl11lJlrrnl'l1'\.Jflwfll '\.J~'\.J1tJ-!JC'l~n-!JUC'l::fl11lJfl~'l11C'l-!Jn111~lJ UC'l:: 

i " " ... 0"""" ", 1 d1
" '\.J ~1'\.J "l~'YI1tJfl fJm'l' ~ 11 '\.J'\.J mm':i ~-!Jnm1fJ11'\.J1'\.J ~'\.Jl ~ l~':i::fJ:: mm':i~ fJ-!J ':iflGJIlJLff':i 1 

'I "" "dI" dI "" tltl " ~1-!J L~ nff1'\.J~fJC'l [12] nm111fl11::91lJLff':i1'11lJ1fJO-!J m':iLn~fl11lJU ':i ':i1'\.J'YIl-!J~1'\.J 

fl11lJfi~ m':ilJW l'Iq~m':ilJ UC'l::mm':i~1lJ§'\.J ~ ~LLff~-!JfJfJn 1~fJ~~ijfl11::~lJLff~1~::ijmnl':i 
, , ~", .ct tid" a I I I .d i ~ ... 

~fJ tl'\.J fjlhtJ~::lJV1':ilJru91lJlff':i1 l'UfJ'I1'\.J1tJ '11~~ 'I1fJL'I1fJ1 ~ UC'l::'I1lJ~m':ilJruff'4nff'\.J1'\.J'I1':ifJ 

'I1lJ~m"'tJ~ltJfJtJ1n ~'\.Jij~nm::'YItJ~fJm;l'ImH1'\.J'I1~tlm':iL~fJ'\.J 1~tJijmm':i~1lJi'\.J~1'\.J~1-!J ~ 

" 
1. mm':i'YI1-!J~1-!JmtJ (Vegetative) L'lf'\.J ftJtl':i::'YIl'\.J'~'~ '\.JfJ'\.Jl~'I1crtJ U1'11'UnC'l~ 

, ,1.. " " ~ .. ,~ " fJfJ'\.JLtlC'ltJ Il'1C'ltJUH tl1nl1'l1-!J 'YIfJ-!J~n 'I1lJ~m':ilJW'Vl1-!JLl'Iff tl1~ff':i1l:: tl1~~llJ':i1-!JmtJ LlJ'\.J~'\.J .. 
1fJi'\.J'I1~lJff11m~ijmm':i ftJtl':i::'YI1'\.JlJ1n ~-!JLn'\.Jmm':i i~~llJ~tlLLtJtJ (Atypical) 

"' ... 'I.dd SI Q,I cI ~.ci ~" 
2. l'Iq~nn1Jfh~~ (Psychomotor) fju1fJ'VllJmQ'\.JfJfJlJnlJmm':il91fJ-!J91lJ l'l1fJ-!J'l11 

, """ " ..,j,,,.. ...,' " .... (Retardation) 1'I1lJvnfJtJ fl~'l11 l'I~'l11 lflClfJ'\.J 'I11'tn l'I~LfffJ-!JL1JlUCl::lwn~1 lJfJfJ1nl'ltJ'I1'\.J1'11':ifJ 
~ ~ 

'" i " ... '1 Q,I .:l ..!I I ~" QI I 
Xi~flfJntJ m fju1tJ~-!JmQlJnlJmm':i'l1C'l-!JCllJ-!J1mLCl::91lJLff':i1u'U'Um::1'\.Jm::11fJ m::fftJm::ff1fJ 

(Agitated Depression) ijmm':iJ-!J'~~~~ 
.o&::lQ,l ..::.,a" 1i" "" 3. fl11lJfl~m1n (Cognitive) mmfJ-!J':i1fJ~ lJtN Cln '\.J~l'\.JCltJ ~1~ff1Jl1i UCl::~l~ 

I I .JI II 

fl11lJ~'\.Ji~ 1~nti-!J1n 9i~iY'\.Ji~'~'~ 1Jl-!J':i1fJijmm':i~ni~~lfJ i~ff'\.J LLU'\.J'I1U1fJn 'I1~m'hfi~ih 
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o ~ ~ "'~ Q 1 .c9 Q,I jJdl" '" "1" ~ 
'Yl1 UVl)lV'YllUlJ~lJUH ~:t:~~ml~ 'YllJ'I1'H)~\lfl9l116-:J ~~fl'Yl6U'Yl &,Hh lllij'Yll-:J66fl .yhil1't1~ 

CJJ 111191 1V 

..g y ., d y 
1. fl111JCJ1lJ1ff'l11:t:~U1ClfllJ6V (Mild depression) 

1~lJfl11:t:61'l1Jw~ill~~~lJ 'l111~1Ji~ ~ y ~ ~ 
61'l1JWlff'l1 1'\1-:J1'11-:J6V'I$1m11 CJ1-:J'4f1f1~ 

, "" " 
";1 i,jlUfl i~lJU1-:Jfli'-:J Ul-:Jfli'-:J~ij~11'11~LVlv-:JYl6 Ul-:Jfli'-:J~illij~l1'\1~ i~ '1 ~fl1mvU1Yivu 

91lJ16-:JtlU ~~lJ ijfl111Jfl1~'I11-:J ilJH~~Yln'IJ6-:J~mlJfl1'lW~lH;~6di lJ'Yll-:J~U l~1JiUfl illYl6i ~ 
"" . ~6~,j~fllJW'IJ6-:J9IlJm-:J ilJUl-:Jfli'-:J fl111J11~ i~ i'Ufllnh-:J1lJ~1-:J '1 1~1J~~~-:J ijfl111J~6-:Jfll'lfll'l 

'lf1tJ1'I1n6 fi11LlJ:t:th f)11161 i~ iri,j~6U lVlJ fll'llJ6lJ'I1~U~flH6lJl,j~VlJll,j~-:J i,j~lfl1n~ 1'lf'U 

'I1~UtJ1f)f)':h,jfl~ 'I116~lJl,*1f)':h,jfl~ 

2. fl111J911Jlfff1'l:t:~U,j1'Ufl~H (Moderate depression) 

oIlI!i" .1 ~.c9 ~ d I Q'::' Q,I 

61'l1JWCJ11Jlff'll i lJ'l:t:V:t:lJ ~:t:l'U1L 'l -:J'IJ'U ~lJfI-:J'lJlJ1JH~m:t:'Yl1l9l6'1$191m 6um111~:t:fll'l 
I QI 0 .c::t. Q4I::l _, 0 QI 1 y y 1 1 I 0' Q.I do'" J Q.I ~ 

-:J1lJ 1191 V-:Jff11J1'l fI~11lJ lJ 'l$1911J'.i:t:~ 11'U ~LL1J11~:t: 1J~1J\!'l W lJ fl 1J 61'l1JWlff'll1J 1 f)'lJlJ1L~:t:1Jfl1lJ'U 

'I 1 Y d.% 'I ., Y!:! i Id ..t 1 1 ~ 1 1 ... Y!:! 
llJ'I$1-:JL'I$1 1L~:t:~:t:~'lJlJ L'U9I6lJfl~H1lJ rOfl 1J1Jfl111J"l'IJ LU6'11'U1V9I6ff-:J9l1-:J '1 66'ULYlfttJ ~nfl 

':hijYl~:t:fh~-:JoW'6tJft-:J iUf)1191'Um-:J Hfh Hml1Jffl1Jl'lfl ~fl~1,..,,'j9l'Um-:J '111~'11~~ f6-:J 1..r41V 

1 1 Y Y ....,..;.... 1 _1'% Y!:! '" 
m1i~ltJ fl11'l11 fl111J 191 flfl-:J1ftLfltJ1flU'l HflltJUft:t: "l'IJfl1Yl9l'Um-:JIJ 'l1f){J1J1 f)'IJ'U l nf)111J 

fl111JL,j~ tJlJll,j ~ -:J i,j ijfl111J~m fll'l '11 ~fl1~tJ-:J~lflffmlJ fll'lWU 1~ ~ 61J 11 ~:t:~ -:Jfl1J ~:t:vf-:J ~ -:Jfl1JYi~:t: 
oW' 6tJ 61 ~ijfl111Jfi~ L~tJ1tlUfll'l9l1tJ fll'l ~ 6'U '11 ~U~~,jfl~ ml1J 6tJ1 fl i' u,j 'l:t: 'YlllJ 61'111 'l ~ ~~-:J 

. " " ~lJ m:t:";-:J 1116tJlf)i'U,j'l:t:'YlllJ 61'l11'l' !~:t:,h th,.."r fl~~ fl111J~6-:Jfll'l'Yll-:JLYlff'f1~ft-:J 

3. fl111J911Jlfffll:t:~U1lJ11H (Severe depression) 

d tldl" ~ Q.I " i Id i Id ~ ~:t:1J61'l1JWCJ11Jlff'l191~6~n~1 ~'U'I11-:J 1J6-:J9IlJ16-:J~llJ 1J~ 1J1J,j'l :t: ltJ'I$lJ9Ift6~nft1 

v'h i ..rijfl111Jt1~GJJl111911tJ l11ff'U i ~ii -:JU1~~61J'l6U111 ijfl111J~6-:Jfll'l'l1~m,.U '11 ftU9f6lJ illij 

" " , t 

6~1-:JfflJl;-:J 1J6-:J6lJlf191ij~1JlJ Uft:t:fflJ'I11~ 'I11J~ml1J~lJ i~ff-:J~l-:J '1 fll'l11~fflJ i ~liYtJll~U~116-:J 

41tJ '1 i'U;rl9l,j'l:t:~11lJ11'YlU~:t:illijfll'llfl~6lJi111,rfl~:t:tt-:J6~mtJ '1 tlU~91ft6~nftl 6dilJvhL~tJ1 

lJl'U '1 111661~6d111ri-:J~~'lfl~~tt-:J 111ff'Ui~91'Um-:J ~11ft9l'Um-:Ji ' J1~ 'U6'U11~uillffiJ'Yl'l1~6 
'U6'U 111'11~1I ,rflfUf)1'\1~6tJ V6'ULYl~tJ9Ift6~nm 111J~fl111Jff'U i ~ i'UL~6-:JLYlff ~~6di'U'l:t:tJ:t:if 
61~~:t:fl6'U11166f)~1f) 1ftf)'lJ6-:Jfl111JL~'U~~~ L1Cl:t:ijml1J'I1ft-:J~~ (Delusion) i~ 
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. " 
fl'U ~Vu~ ~tI~l'U~'U~m'.ilJ ~\Hntl iVl h llCl:;"fffl1'YliY.:JfllJllCl:;l~'U1i'.i'.ilJVi;j1Jfi''UllCl:; 

ltJ~tI'UlltJCl.:J 1 tJ '.i 1lJ11 tlfl'h u~~tI=M1iVliY.:JfllJ(Biopsychosocial factors) 1 Vl tlU ~ ~tlll~Cl:;~l'W ~:;ij 
V'YIn'YlCl~ VU~ Cl:;'4flfl CllJln.J vvuVln~l.:Jfl'U tl'W tJ '.i:; n mJ i tJ~1V 

1. U~~m"ff1lJ (Predisposing factors) tl'Ui~uri ~'U~m'.ilJ u~~V'YI1.:JiY.:JfllJ'l'W'lh.:J~'W"v.:J 
" . 

=M1~l'tf'U f11'.i"lVliJ mlJl'.i ~1 utyl11 '1 'U mVUfl i'1f11'.i 1 ~i' Uf11'.i L~v.:J~Vi l11L'l1lJ l:;"fflJ UCl:;'4fl~ nfl1'Yl 

" 
(Depressive personality) 'l'U~mltU:;fl11lJ~fl.:J1n '1fvufi~ 'l'Uu~nu lln:;"1~fl11lJ5Jm~ 'l'U~1LV.:J 

2. u~~tld.:J (Precipitating factors) tl'Wi~uri mllJ~f11'.i'Yl1.:Jf11t1'11lVf11'.iL~uihv'Yl1.:J 

~l.:Jf11V Lff'.illj"ffm'U:;~tI1n~'W Uty'l11 '1 'W=M1Vl un:;uty'l11 '1 'W iY.:JfllJ~Lfi~~'W 
3. u~~tI'l..rihtl~VLaV.:J (Perpetuating factors) tl'Wi~uri '4fl~nfl1'Yl f11'.itJi'U~1 U~~tI 

_Of ...t!'1 ~ v 
Models 'UV-:J'Uty't'll'nl'UUtTll't'l9.)'Utl'l.f)l1:;c)f).Uft'll [12] 

" Ll1j.:JVVf1L~'U 4 n~lJ''I1fy~.:Jil 

1. Intrapsychic model Vn'Ultl11L~'W"fflL'11~~ln1JtlJ'I11 ''WiVl' ~ i~tltTniVl11ml:;-Mnri11 
I .." ~.. "!1 I ~ I ,,~... .. 

11V1':ilJWLff':i1LU'U V1':ilJ Wf.I"fflJf.I"ff1'W" V'Ifl11lJ~ nn'l1 n1t1'l VtI1.:J Vl~UVl fl11lJ ~ "ffnn n1 Lf1n tI~ 1m 1i 

"!1" i" "!1 i ~ .. 1 .. ".:" <1 <1 
m:V1tJun:;fl11lJ~nnf.l~ ~tJnm1lJ~nn m1il1J'WV1':ilJW'Yl'Wi1'U'YI~~ LllJm:;'YI.:J 'WL~n'YI1mn 

u "ff~~Vvn i ~ ri1'Ufl11lJf ffm~'W V1':ilJW n:; It) tJ~~ V'W un:;"ff~uciu"*v'W ~~~ ~ ~:; lfi~ i ~m 'Yll:;' 'W 

.... i" .Ii .. '''' .... .. .. i" '4flflCl'YIlJlJ 'U 1i ':i':i lJLm 1 (Superego ) CJf~lJ n~lJ'W n'YI qll ~ ~Vl1LfI '.i 1:;'11 (psychoanalytic theorist) ~ 

vn'UltJil' L'tf'U Freud Vn'UltJ11 m1lJLff~11fi~~lnf11'.i~tlJliYtJ'I1lV'Yl~~Yl':iln~ln~~~i'n ~.:J',*nnin 
.. .. d \I)", 

'YI1.:J~Vl'1f'U~lnu L1 'UVl'U1V.:J(Introjection) 

lV1f1l'Yl"V~~ ~~i' n~nl '1 ..rlfi~mllJti'U11fi''W' ~ lJlnlJLoUlflU ego "V~Vl'W1V~Lrl(JIfi~fl11lJ~tlJLiYtJ 
o '1 ""!1 .. ...." ... <!/" , "i .... .... ~::'YI1 111nnf.l~ 'I1lJ~fl11lJ5JlJ ~ 'WVl1LV~un::CJflJlff':il 'Ul~fl'W~:: 'lfnn n'Yl1~~Vl'lf'W~Ylf)Vlm':ilJ 

.... i- 1'1 .... .Ii , .... .... <1 .. (lVtJnnu(Regression) U 'W':i::tJ:: Oral 'I1':iV Ana! stage CJf~u"ff~~VVn 'UClnllW:;l'I1lJV'Ul~n 'YILV1 

" " u~, ~Vl'W1V~ illn~lvdfl'Wl~tl1'11lV v1fi~Vlnll~'W,;''U 
...., i .d "t Q <d "'!::! 

2. Negative cognition model V1i'UlV11"ffll'l1~"V~ ':iflCJflJlff'.il 11Lf1~~lnf11':ilJfl11lJ :nn 

'1 .. .., ...., , " i- I 0 ,,,.., " "" 

lJV~Vl'ULV~ 'U1'lf~nu lJV~l'I1~f11':iW 'U'1f1Vl 'WU~':ilV 1J'I1lJ~ 'YI1 'I1~Vl ~V~ U"fffll'Yl'YIVll'Y1'11lJ~ 

" '111~ hltJii'l1~nf11':i"V~fl11lJfi~ '1uu4ClU(Cognitive traid) ~~~V itJil 
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ijfl11lJfi~~l'WClUl~tr.lf)U~'l'l.m)~(Negative view of self) fifl Ht)turil HCl'1J'.i'H).f)l'Vl Hfl11lJ 

""1 d ~,., 1 QI .c!t )1& Q.I _ t':! 
mflfJlJ ~ lJfl11lJfl~~1'WClU~flCl'~fllJ(Negative view of world) flfl~Cl'f)\lf)f)~~'WUCl:;lmllJ'WU 

" <do QI IV ,.,,, 0 Q.I i '" "" i 'JI I 

UUfl'W~lf)ff~fllJlJlf)~'W'VlflU'Vl'l1lJ~mCl~ ~ l1Cl:;lJfl11lJfl~ 'W~l'WClU~flfl'Wlfl~(Negative view of 

<!I "!3 I '" I • 'JI 'JIlI)..! • lI). 1 I I .... 

future) flfl'Hlf)11fl'Wlfl~lJU~fl11lJrJlf)CllUlf) CllJ1'I1Cl1 'I1lJ~'I1'W'Vll~Uf) 1 '\J9f~m'il'Wl L lJCl'm~~1~1 . ~ 

"" I 1 & ".c:. ,.,,, QI 

3. Behavioral model flliUlrJ11 ~fl9flJlff~l1f)~~lf) m1::'VlflU'Vl 'Vlfl~fllClrJ(Leamed 

<!I ..... 1 'JI <!I <!I 'JI"; .1 I 'JI 
helplessness) flflml'l11J~mCl'l ~~ 'I11J~fll11Jm:::~fl~fl~'W 1'Wfl~~1f)lJ~:;ff'VlU~fl11lJCllJ1'I1Cl1UCl:: 

~~'I11'11Jl~Clfl~ UCl:::fll1::'I1lJ~fh""~ l~(No positive reinforcement) fiflm~'\Jl~UH~~ i~m~ hji~ 

i'UffUUff'4'W 'till M'ln~fl111JffffHrlfl'l1thm1Cl:; i ffl11lJ~'\J 
4. Biological model flnUlrJ'h hflci1lJlfffl1n~~1f) fl11lJ~~11f)~'Vll~~1m'Vll~rJij 

V'Vln'VlCl'\Jfl'li'W ~ mllJ1Jl1~rJ1.u'fl~ti'W i ~uri 
4.1 fll11J~~11f)~'\Jfl'lffl~~flll~::ffl'Vl(Neurotransmitters) 1'lf'Wln~fl11lJ iiifflJ~Cl'\Jfl~ • 

fflllfliil'Wff1Jfl~l'WmllJ catecholamine i~uri ~h l'Vl'u'W(Serotonin) 1~111ii'W(Dopamine) UCl:: 

'Wfl{Vytl'W'Vl-n~'W(Norepineprine) 111fl ln~~1f)fl111J~~11f)~~1f)~~i'ull~::ffl'Vl~.u'fl9iflllCllrJ 

1.h:::ffl'YI(Synapses)UCl:::9ilff ~fftlJtlJlru '\J fl'll9fCl clfflJ fl~U~ l1W ~lJijf)(Limbic) 

4.2 fl11lJ~~11f)~'\Jfl-!ll:::UU~m{llJ'W'\Jfl-!l9ifl1Jif";fl(Neuroendocrine) 

~ihrJ hflfJ'!f~~111fl~{hrJ llfl i'YI~flrJll' ~:::iifll1lJ~~11f)~'\Jfl~m~lJW 

4.3 fl111J~~11f)~'\Jfl-!lffl~1'Y1m'\Jfl'll:::Uull~:::ffl'Y1(Neurophysiology) 1~m~rJ1.,j'fl'l 

t1u;bm'Vl 1'lf'W fl~'W fflJ fl~'\Jru:::l1""U m~ ~'W 9i1'\J fl'lfflJfl-!l111 flfl11lJ iii fflJ~Cl '\Jfl~m~ m:: ~ lrJ'\Jfl~ 

ffl~Cl:::mrJ lC)fl~rJ1JUCl::: 1 'VlU'YIffl~rJ1J l'W111fl'W flfHC)fClclll~:::ffl'Y1 f)lliiUflCll~rJlJ i 'W1C)fClclll~1Jlru ff ~ 
~ 

· 1 'JI ~ "",.. .d 'JI '" 't .. "" .1 ""'t i 't ," ~ 'JI 'Vll 111U'W"UI~mC)fClCl(Cytotoxic) m~1f)rJl'\Jfl-!lf)U l~flm~lJruH~lJf)~ L~mll'Vll:: U L'VlCll~lU'W~'W 

, .. 
"'!I '" V ... Vll .:t... <!I 1.:t 

.fln:::C)f'IJlft11Ull:::61fll1C)f'IJlft111'Ufj1J1fJYI~~1'lf616'1f 61 [49] 
I " , So' 

'" 'JI '" 'JI 1 'JI.'I "''''' <!I i '" i 'JI' 1 'JI.'I "''''' <!I ml:::C)f1JlffllUCl:::mm~C)f1Jlff~l 'W~lJlrJ'YI~~l'lfflm'lf Vl 'VlU ~uVrJ 'W~lJlrJ'Yl~~l'lfVm'lf 

i &" ", .:t~ J i '" i .di '.Q "l tI vi fI~ ~VrJCl::: 30 '\JV~HlIlrJ'Yl~~l'lfVm'lf Vl 'W~:::rJ:::'Yl lJlJmm~'\Jv-!I L~flm~ffUCl::mm~ .. 
~~f)rlllm~ iii i ~lfl'W HCllJl ~ If)fll1lJ ~~11f)~ '\JV~ ~ ::uull~::: ffl'Vl ffl'W f)Cll~l d V~ ~ If)m~ ~ U m .'W 
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lni.:J hfltY,tltyi'Wfl~lJ depressive disorder;jfl major depression ~.:j,jm'l1V',)'1fl.:jll~hj'fl~:ail'W'l 
.d .c:I ~ Q.I ~iI::J6.r::::\ Q.I' 

111fJ '1 (time-limited but recurrent) 11":; dysthymia CIHlJfllfl1'H':ifl'j.:j ~llJ1flWCVI1'W~lW'\lfl.:j 

DSM-IV 

.J 
Vl11H'n 9 DSM-IV Criteria for Major Depressive Disorder [50] 

* "'* "4 l! :; '" '" lJV1'UJWC)1lJLff'l"l (depression mood) U'YI1J'YI.:J1'W U'YI1J'VJfl1'W 

* ijfl1'H'~Hl.:JV~l.:Ji~L ~'W'\IV.:Jfl11lJ~'W i ~/fl11lJ"l'\l i 'W'VJfll1 ~ flLf1V1J'VJflf) ~fl ':i ':ilJ 

* Jll1irmi4lJl1 ~V"~".:J v~l.:Ji~L ~'W 1 ~fJ ilJi ~fl11JfJlJJll1ir fl 11~ Vijfl11lJV fJlflfll111':i LYilJ~'W 
.o!l 

l1lVn~m-3 

* 'WV'W ilJl1~1J (insomnia) 11~V'WV'WlJlflfl1111fl~ (hypersomnia) U'YI1J'VJfl1'W 

* m::~1Jm::t11fJl1~VL~VfJ'lfl (psychomotor magitation or retardation) ~~llJl':iflff.:j1fl~'~ 

l~fJN'glJ ilJl';UtHfffl .. . 
* 
* 

* 
* 

6V'WLYfnfJ l1~V ilJijUH (fatigue or loss energy) 

ffffl i~fll (worthlessness) l1~vffffl~~lfi'WLl1~un:: ilJ1111J1::~lJ (excessive and inappropriate 

guilt) 

'" ijfl1ln~n-3'\1V-3f111lJ~11J1lfl 1'Wfl1':ifi~ fl1':ivi'.:J~1J1n l1~flfl1':ivi'~ff'W' ~ 
II • " • 

~ 0 a ~ 0 a , QI 

fI~C)11 '1 L':iV-3fl11lJ~lfJ (recurrent thoughts death) fl~C)11 '1 L':iV.:Jfl1Hn~1~lfJ (recurrent 

suicidal ideation) l~fJ'lJiju~'Wfl1':i~utl'Wfl'W (specific plan) l1~VYffJlfJllJG~hvi'1~lfJ (suicide 
, 

4d. 'QI .:I I 

attempt) l1':iVlJU~'W~1~1~lfJ'YIU'W'WV'W 

.,..,. .... " "'* '" 1 ""'* " '"'' * fl1l1'W~\lfJ~V-3lJfllfl1':iVfJl.:J'WVfJ 5 'W 9 un::~V.:JlJfllfl1':i'\lV-3'\1V 1 un:: 2 VfJl.:J'WVfJ 1 '\IV 

'" , 
~{J1fJ~~LtifVLV'lf'V1 t11'W 'my ~:; ilJijfllfl1':i'\lV.:j hflci1lJ1ff!lmh.:j<M~l~'W U~fllfl1':ili 

, "d WI" I.!I " , , , .J ".'1 
U~~.:J l1Ll1'W l~1JVfJ '1 flV fllfl1l'YI1.:J~1'Wn:jfl1fJ (phYSical complamt) C)1.:J':i1Jfl1'W~U1fJ un:; 

QI' I Q QI QI a'QI d"..t!I ~ 
fllfl1':i~.:Jflnl1Yf1J11 lJfl11lJ~lJYf'W1ifl1J.f111::C)1lJ1ff':il [51] l1':iV masked depression un:;llJV 

fllfl1':i'YI1.:J11-3fl1fJUn::fl11lJf ffflml~ Lllj'!l~'W 11 HlJlfl~'W ~{J1fJl1 fl~::' lh~ 1J fll ~m Yf'YI6 l1 ~ V 

.Q ci40 QI QI' 
~~11Yf'YIfJ LYfVmfl1':ilfl1:l1fllfl1':i~Nflm1 [12] 
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.. . 
V<!l ........ "'if fll1lJl'Wugnmltllfl'Uffnl tytyl [52,53] 

Cognitive functions 'H~tJ Cognitions Lri'U'HU1~~ff1JV-3'\lV-3~-3ij;rl~1.n'UmHilH;1~ 

l~tJ*Lu'UilJ~ infonnation processing '~uri m::'U1'Umli''U (Obtaining), mli~ml 
i "" d ".d. ,,1 (Organizing), ,h lJ 1'11 (Using) Ull:: Intellectual & Knowledge C]1-3'H'Ul'Yl~l-3'l 1'Hlll'Uffl1Jllt1 

>I 

Uli-3VVflLri'U'H1J1~'H~i~~-3il 

1. Gross cognitive functioning ~V mnh-31'U'\lV-3ff1JV-3U'U'U~1 ilJ i~LLri orientation, 

following commands, naming, constructional skill, written expression, memory, mental 

flexibility LLll:: calculations ~l'Hr)~ l~rJ Mini Mental State Examination (MMSE) Lri'U1i''U 

2. Intelligence ~V fl111J~lll~ 1'Umli~ml Uli-3Lri'U verbal Lm:: nonverbal 

intelligence ff1JtJ-3ff1'U~I~tJ1,rV-3tl'U intelligence Uli-3Lri'U left hemisphere ~-3111'HU1~L~'U 
•• >I 

LntJ1tlmll'l:l1 'Yi'U1'UfI'U-Yimr~ijV'\l110-3 90% lm::fI'Umr~ijV,*ltJ 70% ~-3,r~J~-3ijmlL~tJtlff1JV-3 

ff1'U~lil-31'UL~tJ1tl'Utl1'l:l1':hLri'U dominant hemisphere ff1'U non-hemisphere \l::ij'Hul~1'Uml 

lil-31'UL~tntl'U higher brain function i~LLri visuospatial ability, music comprehension Lm::ml 

., ,.. .. I .. ,.. 

l'Ulml1JWf.ll'U'Yll-3fll'l:llUll::mlLLff~-3ff'H'Ul 

3. Attention ~V fl111Jffl1Jllfl 1'Umlnl'H'U~ff~~11J~Vmlm::lil-31'U VVl-3'Hi1-3Lri'U 

1::tJ::L1ll1~1'\lW:: l~tJ i1J\lm~rJ-3L'U'Uml1Jff'U 1 ~ i lJ attention mfftJmllil-31'U'\lV-3ff1JV-3~'U 
~'U!l'U~1i'V-3ijmli''Ui~lJtl~ ff1JV-3 1 'Uff1'U reticular formation ij'HU1~L~tJ1tl'Uml~'U ~1\l:: 
Lri'U'U1L1W~riltJ'YlV~,rvlqImh'U'Yl1-3 ascending monoaminergic tracts ff-3ilJiJ-3 thalamus L~V 

>I • • 

lJi''U,rVlqIll 1 l1'1'H1Jl::ff1JLL~1ff-3~h'U,rVlqIll1'H~1,r'U~1'U i lJ-Yi cortex L'V1tJm::\lltJ i lJ'Ul L1W ~1-3 '1 

l~tJm'Vn::~ multi modal association areas 1'U prefrontal cortex, posterior parietal cortex Ull:: 

verntal temporal lobes ffl1Jllt1lJl::Lij'U attention i~\lltltl1l'Yl~ffV'U repetition of digit forward 

and backward, simple serial calculation Lri'U1i''U 

fl111J~~lJtl~'lJV-3 attention m\l'Yi'U i~1'U'HmtJ hfl U~~'Yi'Ui~livtJ~tJ 1'Utl11:: acute 

confusional state ff1'U psychiatric disorder ~ijmml~'ULLH~ffl1Jllfl'Yi'Ufl111J~~lJtl~'\ltJ-3 
attention i~ 1'lf'U mania, negative symptom of schizophrenia 1m:: melancholic depression 

• "I 1"'~'" d 4. Information-processmg speed flV fl111JffllJl1t1 'UmmtllJqJ'Hl~1tJfl111J11~Ll1 

~l1\l1~ l~tJ rapid graphomotor tracking 'H~V rapid word reading and color naming 
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5. Motor dexterity ~ij fl11lJffllJl'Hl ilJmn~'.:Jm·H~m..J "'nmh~iifl11lJ'I1lJltl ~,.n~1~ 
hw right and left index finger dexterity 1~lJ;l'lJ 

... i'''' dQ .9 ~ 6. Language flij fl11lJffllJl'Hl lJm·mff~.:Jm'l1~ijflll:ll'YIlJfl11lJ'I1lJltl Cjf.:J1lJlJ acquired 

communication ability iifl.:Jfi',j~::fW'U~ln written symbols, auditory/verbal symbols 'I1~ij ~.:J 
fffl.:JV~l.:J ilJm~ll~VVnlJl i M'iifl11lJ'I11J1tl 

fl11lJ~~,jn~'\Jv.:J language ffllJ1'IfI"~1~ ir1'~lm;nl:lf.U::'\Jv.:J fluency, repetition, . . . 
• • I.:tO A QI 4 Q I ~ 

compreheOSlOn un:: nanung fflJfl~ff1lJ'YI'YIHllJlntl1n'U language flfl Broca's area 'YIfl~1.nnW . 
i Q I .. 

inferior gyrus '\Jfl~ cortex lJ frontal lobe 11n:: Wernicke's area 'YIfl~'U~nw posterior aspect .. 
i I 0 Sl4Q QI do 

of superior gyrus lJ temporal lobe 11"::fflJfl~ff1lJ angular gyrus ~::'YIl'l1lJl'YI!ntl1n'Um~l'lWlJ 

( 
• • ) I 'k.,j '" Y .9 wntmg ~::'I111~ Broca's area 11":: WemIc e's area ~::1'l$fllJnlJ~1tJ arcuate fasciculus 9f~ 

v v 

'I11niifl11lJ~~,jn~'\Jv~ pathway ij~::lhiM'1n~ conduction aphasia'r1' lJijn~lmrlJiJ~Yl'U';h 
• • .d "..d.J QI •• 

non-dommant hemIsphere lJ'I1lJl'Y11mnn'U meloby 11":: mtonatton '\Jfl~flll:ll 
• v 

11'U'U'YI~ffV'U1fitl1ti''U language ffllJl'jfll1l.l~vfln 'r1'~~ij 

Expressive language 'YI~fffl'Ur1'1t1 word fluency, story-telling ability, Boston 

Naming Test 1~lJ;l'lJ 
Y 

Comprehension 'YI~fffl'U~1tJ Token Test, Response to bedside commands 

Vocabulary 

Vocbulary Test 1~lJ;l'lJ 

Y 
'YI~fffl'U~1tJ Wescheler Adult Intelligence Scale, Revised, 

... i "'.1 Y 7. Visual perceprual/spatial flfl mllJffllJl'jfl '\.Jnln'UfllYllJ'j::lJ1"~"11"::~::tJ:: "fl~ 

fllfftJfl11lJffllJl'jfl'\JV~ complex brain function 'I1mtJfl~l~ "~1~1~ i~tJ visual perception, 

constructional ability 'I1~fl paper-and-pencil copy of simple and complex design 

8. Memory ~V mllJffllJl'jfl ilJm'j register (encoding), retain (store) 1m:: recall 

(retrieve) ~fllJ,,~'r1'i''UhnJ ~ .. 
v v 

Registration ;l'fl~fllfftJ neuropsychological function 'tilJ~lJ!llJ~fl attention 11":: 

.9 ~ Y '" d Y ••• dQ 
arousal Cjf~'\J'U"VlJ,j'j::nfl'U~1tJm::'U1'Um'j~~tn'U'\Jfllq!" (process of holdmg mformatIon) 'YIlJ 

'j::tJ::n"ltJl1lJllJn'llm'jii attention 11"::m::'U1'Um'ji'Um'j~lUlJn~fllq!nflvm~'Uri1lJ ~ m'j 

In'Ui' nl:ll (storing) L~'U m::'U1'Um'j i lJm'jff!1~fl11lJ~1 i M'UlJ'Uih~1n~1~'Ufl11lJ'YI'j ~~lfl11'j 

mllJ~~,jn~'\Jv~m'j~~~l~fllJ" i'l1lJL~tJn11 anterograde amnesia ri1lJfl11lJ~~,jn~ilJm'j~~~1 .. 
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" 'lfiJ~'\HN memory l1U~ '~mh~~ltJ ., ~~ij 

knowing how: implicit memory 

knowing what: declarative memory 

knowing when : episodic memory 

knowing about: semantic memory 

~ Q.I.ct • ~ ~ ~ .d.Q 
\Hlmnfl'W'WtJ~lJfll'm'Nl1J'W short-tenn memory C)f~11J'W working memory 'YIlJ 

1J'YIUl'YI 1 'Wfll'l1)~ ~l,jVlJ"~i'1JlJl 1 'H~1~tJ~::~1 '~I'VitJ~411lJ~~'Wln 1'lf'W fll'l ~l'HlJltJ1"'\J 
" . 

1 'YI'l ffvnl 'WVfl ~lfltT'W iJ~ihi1'W 'lf1tJ~~fll'l n1J,jvlJ"n~~ f)"'1JlJ1~1f)fl11lJ ~l'l:: tJ:: tJ11 working 

memory U1.i~fll'l~~l~m)VflL~'W 2 ff1'W ~V (1) phonological material i~ufi Tllff'Yftl, i1m'\J 

.. • I ~. Y "'i y.... y.ok 
U"::~'WfI'l (2) visuospatial matenal ff1'W long-tenn memory 11J'Wfll'l~~~1'\Jfl2q!"'YI ~'l1JtC)f~ 

Hl'W1~'Wfl~fI 1Um\'1 

fflJfl~ff1'W~1~tl1,jfl~n1J episodic memory ~fl limbic system 'Hlf)ijfl11lJr:i~tlf)~~ 
... ... .1"'1 .. y 1 '" dominant . hippocampus ~::Lf)~fl11lJH~uf)fI 'Wfll'll'l tJ'W t verbal material 'W'\JW::'YI non-

dominant hippocampus ~::lfi~fl11lJr:i~Uf)~1'Wfll'l11tJ'Wf face and spatial information .. 
I c:I .ct " QI • .r:!I 

fflJfl~ff1'W'YI1fltJ1'\Jfl~fl1J semantic memory flfl neocortex i'iJ'\Jw::~ implicit 

memory ~::1~'Wfllnh~1'W'\Jfl~fflJfl~ff1'W basal ganglia, cerebellum 1m:: spinal cord 

U1J1J'YI~ffV1J'YIl~U'l::ffl'YI~fl1'Y1tJl~L~tJ1,jfl~ memory 1'lf'W digit span i,*'YI~fffl1J 

working memory, word-list learning (verbal) ',*'YI~fffl1J episodic memory 1~'W~'W 

9. Executive functions ~fl fl11lJffllJl'Hli'Wfll'lU'l::lJ1"H" ~~'HlJ1~'H~ 1m:: 
OJ 

y .. .ok y .... I Y 1 · 
ff'll~ff'l'lfl 91~flfl~mfW intact strength, coordination 1m:: praxis 'l1lJ~1tJ ~tJfll'l'YI1~1'W 

" . . 
.... I .. '" ..c:Sc:I .o=!t Clo , QI ~~f)m1'W~:: 'If subcortical-cortical circuits 'YIlJfll'll'lffllJfI~flflf)'W'\Jfl~ frontal lobe, thalamus 

u,,:: basal ganglia 9l'n~1~ 1m) rapid alternation between tasks, categorization and mental 

... 
flexibility, rapid word generation 'H'lfl rapid generation of novel designs 

. " " 
H':htJn~~1;'Jfllfl'lfifl1m~ \l:: i~i'1JH" 1~tJflH\llflL;'Jfllfl'lf ifl1 
OJ 

.. I 

1'l tJml HIV 
.ok. y '" .ok "1 yooj! y y... ,J 

encephalopathy C)f~'YI1'H'W1'YI subcorrtical type of dementia 91~'rI1J l~tH 'lfltJ"::; 50'\Jfl~~fI~1'lffl 

14fl1fl'lf 1 fl1 1rl fll,j lff'l ::1J1JU'l:: ffl'YI ff1'Wf)m~\l::1 ,jlff glial cells (1 ~ tJ1 i} 'rIl::fl ~Nt~ 
.. OJ 

.,.d..J "QI CloJlG.ll ... 1' oIt\ d 
astrocytes) Lm::l91"" 'YILf)tJ1'\Jfl~fl1J'l:: 1J1J1JlJfJlJfl'W 'W 'j ::1J1Ju'j:: ffl'YI ff1'W f)m~ 'rI tJl1i fffll'rl'YI 
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'" .1 ~" , 
1f1~'\J'lJ l'111fl multinucleated giant cells, microglial nodules, diffuse astrocytosis, perivascular 

lymphocyte cuffing, cortical atrophy LL"::: white matter vascuolation and demyelination 

1~'lJ subacute encephalitis ~~:::ll1 'U~61fll'H"116~1~mJ l~tJ'lll'i'IJ focal neurological 

signs ~iJ':ltJljflijfll~ lU~tJ'lJ"U"~~fI'lJlm::fl'lJ 1 fl~;~ rrUll'i mY ~lflfl , II ljfl1~'lJ fl11111U~tJlJUU M 

'Y11~ 6l~lJW '4flilflflll'i fl1111~1 rr111i fll'ilflg6'lJ'l11~1~6~,*1"~ ,r61'ilJW (apathy) lfftJ 

rr111i~lrJ ff'IJrr'lJ (confusion) ~6'lJUH 'llfi1flijfl11lJ~'\Jl1~6rr'lJ1 ~ 1'lJn~m~lJ~lfltJ'lf6'IJ 

(anhedonia) 11"::UtJfl~1 (social withdrawal) 

6lfll~'\J6~ HIV encephalopathy 6l~IWfl 'IItJ1fl~lfl61fll~'\J6~ 1 ~fl91111ffrl (depressive 

disorders) mfll~'\J6~fl111JH~Ufl~'\J6~fll~lflg6'lJ'l11 (motor symptoms) 6l~~:::'li1tJ'lI t1'l'YiU 

6lfll'i'\J6-.3 hyperreflexia, spastic or ataxic gait, paraparesis 1m::: increased muscle tone ~11,r 
" , ~ .4 ' . • Q 4Q' 

fl~fI~ HIV encephalopathy 1Jlflfl11 depressive disorders 'lJ6fl~lfl'Wfll~'Y1~rr6U'Y11~tJfl11 The 

~ ~ a <!I "''I".... "1" , <i 
HIV Dementia Scale : 9f~IU'Wlm6~1J6'Vl1'lf1~ subcortical processes L~Ufl fll~,j'W'Vlflfl111J~fl 

" d' 
(memory registration) fl111J~~h (attention), fl111Jl~11'lJfll'iLfl~6'lJ'l11 (psychomotor speed), 

fll~rrrl~ (construction) 1~'Wfll~'Vl~rr6u~i'*1'Wfll~fI'i1~ HIV encephalopathy 

" " ' ''iJ...... .1" d ~ <!I fI1l'iU11~ 1V1J61fll'i fl"1urr~ (photophobia) lJ1~fI'nJ::: fl6U'\J~ (stiffneck) flnllJl'W6 

~6'WUH (motor weakness) lffVfll'ii'uf (sensory loss) U,,:::ijfll'iLU~tJ'lJUU"~'\J6~~:::~Ufl111J 
,,~ Q,I " I d Q,I oQ ,: 

lnflfl1 (changes in level of consciousness) ~ihV61'il'il:::l1fll~'Yi(PlJ'lJl'\J6~fll'ifl~L'lfmnV 16fllrr 

" l1~6Li16~6fl'\J6n:::uuU~::rrlmh'lJflm~ (CNS opportunistic infection or CNS neoplasm) 

HIV-Associated Dementia (HAD) Complex (L~1JL~tJfl AIDS Dementia Complex) 

"1"" "iJ "'", 'i'-'Yiu 1'1 ~6v"::25 '\J6~H 1V'Vll'\Jlrr'i:::UU61fl1'i'\J6~ I 'iflL6~rr .. .. 

~ ~ .... ~ " Minor Cognitive Motor Disorder (MCMD) 9f~61'ilLU'lJfl1f1~fI'lJ (precursor) '\J6~ 

HAD ~mfll~W'\J6~ MCMO ff~illi~L~'lJ U'i:::111W 'hij111fl~~ rVtJ,,::: 50 fJ,j~fll'iW'\J6~i~ 
, .1 ~.1 a ~ • .... ,,'" ",.1 ~ .. 

rr6~fl'l1J61fll~ (syndromes) 'lJ61~1'Yi11'\J'lJl~6V '1 lm:::1U'lJ61fll'irrlfl~'\J6~~'Vlfl~I'lf6m'lf 161 1m::: 

"iJ .-~ .... "'<!I.1 a ~,,~ , .. 
~ 1V16'1rr 9f~rrl111~fl1J'lf1f1V'lJm1'\J'lJl"':::61fll'i6'lJ '1 rrl111'iflfl1Uf,!11 1~IU'lJVV1~~ ~lflfll~ 

'lIi'uvl~1'lJ~1'Vl~'1i'rr1'lJu'il~,j'lJ 
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, !"I 
HAD U1J.UntH'UuU 2 'l~tJ~ (stages) Utl~ late stage 

Early stage (~~tJ~~'U) I~'U ~~ fl~~nlJ()~~~tJ~~ i~i~il~)':ill ~'U n~lJfl1fl1~fflJfl~L ~fllJ • 
(dementia syndrome) ~iJJfll1~ijfl1fl1~'\Jfl~fl1~"ltylfffltlJllJffllJl~ fI 1 'U fl1~ 1 ,*:jrllltl~~ ~11'U 

(daily living), tlJllJfi~ (cognition) , 11'Ul~'YIl~ff~tllJIICl~fl1Hl'U (social and occupational 

functioning) ufltJn';h l'U late-stage HAD fldHi~ll1'U fl1l1iJ~~flffllJl~fI't11~1'U i~ i,j~lJfl1fl1~ 
.. . 

'\Jfl~ htl~~ (psychotic symptoms) fl1f11~fflflty'\Jfl~~~tJ~iHifl iffl1~lJW (apathy), 191fl~ci1lJ 
Q~ • '" Q,I ~ 0" 

(lethargy), fflJ1Yiff'U (poor concentration) IICl~IWnllJ111nff~tllJ (social withdrawal) C)f~fl111'Yll''I1 

i~flJfl1~1Ul1~fl~~111~'U htlci1lJLfl'flfldl~l'UIIH (Major Depressive Disorder-MDD) 1111 

i ~ Id ~~ V ~ 
ffllJl~flIWn'i)ln MDD ~fl early-stage HAD 11~ LlJlJfl1~lJWC)flJlfl'~l (depressed mood) 'I1~fl 

Q d.c:r.. QI t/4,., I " ')/ .: Q,I .c:r. I 

tlJllJtl~'vun~~JlJnlJfl1~lJWC)flJlfl'~ll'lf'U 'Vlflll'Vl (helplessness), ff'U'I1J~ (hopelessness), tl~Jlll'U 

if~l (low self-worth) 1I11~nijfl1f11~~I~fln11 vegetative symptoms ~~n~lJi'U MDD ~fl if 

" .!a .d Q.I <ClQ QI "QI QJ 4 .c:r. .: 
fl1~lJW lC)ffl~C)flJ IICl~lIflnllJ fl1~J'Ul1~W HAD llfl~~~lJ~~~J..:Jl~~l~fl1fl1~fl'U'\J~Nfl1~ll~I'lffl 

.. 
'" V i.:t "'0 QI 

HIV fl1l1'il::lJfl1fl1~tlCllflfl1nW'.It:I~ ~tlC)flJlfl'~ll'lf'U 'U1'11'UnCl~ 

v 1 d d 1 • ..k ?t ~ 
Late stage (~~tJ~'Vllfl) 'Ufl~1l1~flml AIDS dementta complex C)f~llJ'U~~fl~1f1fllJ 

v i ~ ..kd ~i ~ ~v 1 
"l~'YIlfl'Ufl~ ~tllfl~ff (near end-stage AIDS syndrome) C)f~lJfl1~~tJ1mw ~tl 6 l~fl'U'I1'ifl'Uflflml 

fl1f11~tI ~ ~ nfllJ~JtJ fll'i "ltyl ffflmllJ ffllJl'i fI i 'U fll'i 't11..:Jl'U fldl~~~ll1'U (signi ficant functional 
.. 

impairment) ~1lJfilJfl1fl1'i'Ufl..:J htlill (psychotic symptoms) ~1lJ()~fl1fl1'i111~ '1 l1fl i tI-o 

aphasia, confusion, disorientation, delusion, hallucination, seizures, autism and paralysis IICl~ 

coma 

Cobb [55] i M'tlJllJ'I1lJlfl'\Jfl~m ~ff,rlJff'4'U'Vll~ff~tllJ 111~'Ufl1~~~l1fl~flffl~~'t11 iM' 

'4tltlCll~fl11ijtl'UiM'til~..:J i'il 1M'mllJfn lfl1 111 iri flndfl~ lJfl~I~'UtiJWfh IICl~riYn111l'Ulfl~I~'U 

ri1'U'I1~..:J'\Jfl~ff..:JfllJ ~..:JutJ~flflm~'U 3 'lfij~ tifl UHff,rlJff'4'U'Vll..:Jff~fllJ~l'Ufl1'ilJW ~1'Ufl1~ 
'" d 1 V ?t 1 ..k '" 

flflm lJIICl::1 'I1'W tiJw m . IICl~~ 1'W f11~ IlJ'U ff1'W 'I1'W ~'\Jfl~ ff ~tllJ 

House [56] 1~M'fl11lJ'I1lJlfl11 1~'U~~~'4fltlCl '~flJfl1~Ifl1 1 11 1rilrlfltl~~fflJUty'l11 ~~ 
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.'. ... 1 Q.I V 
M fllJ1~ Htl'll'U tl~U1 ~ tTU'll tT'liU 'YI HtT ~ fl'JJ 

Schaefer U"::flW:: [57] UU..:jU'.i ·H,.,rlH"'U'U'YIVl~..:jfllH)flf1LrJ'U 3 'lfiJ~ f1fl • 
... 'J/ 0' <!i ... i 'J/", i 'J/ ... 

1. UHCl''U1JCl''4'U~l'Ufl1'.ilJW (Emotion support) l1lJltJf:l..:j fl1llJfjfl'W'U fl"'lf~fll'.i ~'.i1J 

fll'.i V'UV'U 'tll i M' '4flfl"11J i~..:j'VH1~ fl'.i '.i lJU"~fll'.i tl~,:r~'\J fl..:j~'U 

2. UHCl',r1JCl''4'U~1'U,j'm.!''~11Cl'1'.i (Information support) l1lJltJ~..:j fll'.i '~11J,j'm.!" 

~11Cl'1'.i 'tll1M''4flfl''Cl'llJl'.im.h i tlufi',hYl11 u,,::11Ji~..:j'VH1~fl'.i'.ilJ fll'.itl~,:r~'\Jfl..:j~'U 

3. U'.i'H,.,r1JCl''4'U~l'U~..:j'\Jfl..:j (Tangible support) l11JltJ~..:j fll'.ii~11Jfl1llJ'lhtJ111~fl 
~1'U1~Q~..:j'Ufl..:j11~flfll'.ilM'1J~fll'.i;l1..:j '1 

... ~ ... ... <!i ~ I ~ 'I " 'J/<!i d I 'I 
~..:j'U'UU HCl''U1JCl''4'U'YI1..:jCl' ..:jfllJ\HllJ'UCl'l'Ul1'U..:j L 'Ufll'.iCl''.il..:jfl1l1J1Cl'f1L11'UfJW m L 'U~'Ulfl..:j 

U ,,::fll'.i lrJ'U ff1'U 11 d ..:j'\Jfl..:j ~ ..:jfllJ 1 ~tJ1~ vn:: mh..:jg..:j 1 'U ~tbtJ~~~14fll fl'lf' fli ~iifl11:: cjflJ Lff! 1 

, "Q,I Q,I QI Q,I d., QI ,., "d1 
'.i 1lJ~lV lJfl 'il::UVfl~lflflmnflCl' ..:jfllJU,,::m fl1Jm 1 C)f..:jfl1 'ilCl'..:j ~,,~ flfll'.i '.i fllJl~ 1 tJtJl~ l'U '.i 'YI '.i 

i 11Cl' lm::fl1llJnlJLl1"1 1 'Ufll'.i1ml1 

il~111~ln~~'U 'illflfll'.i ~lJUfl"flfl~ml 'il::lrJmrmJw::;lflldfl..:j (continua) 1~tJ1~lJ~'U 'illfl 
'I l..,j "I ..,j 'J/ i <!i..,j... ~ d '" J' d "" ~ 'i '''''~ 'I <!i LlJ~lJmVl1'.ifl~lJ'U flV tl'il'Uf:l..:j~lJl1'U fl U"::lJ~l1l'Y11fl~'\J'Ufl'il::lJ~..:jU~ lJlJlJ~l11L"tJ L tl'il'Uf:l..:J 

il~1111JlflU":: il~1111'UU '.i..:j 1'lf'U n'U 'illflfl1'.i~Vi 'ill'.i W lil ~111'illflfll'.i ~lJ lfl ~ fl..:j ~lJ U fl" flfl ~mllrJ'U 
'" flllW::~fll d fl..:j 1'lf'U rl' 'tll1M' fl1'.i 0111'U ~th~ln~fl 11lJ'\Jfl..:j fll '.i ~lJ "l'.i lU Cl:: il ~111~ Ln~~'U 1 'U 

'" flll W::l~ tJ1n'U ~ llJ tl~ lJlW fll'.i ~lJLm:: fl1llJL *v..:j~flil tlJ111 

1. Heavy drinking (fll'.i~lJfltlVll1,rfl) l1lJlV~..:j fll'.i~lJUfl"flfl ~flcltl~lJlW ~lJlflfl 'h 

'.i::~1J~Oll1'U~fl'htlfl~ 1'lf'U lJlflfll1 14 drinks ;lfl~tl~l-H rll1111J~'lfltJ 11~fllJlflfll1 4 drinks 
~ ~ 

;lflfl1..:j ; lJlflfll1 7 drinks ~fl~tl~1-Hrll1111J~mY..:j 11~fllJlflfll1 3 drinks ;lflfl1..:j ; U"::lJlflfll1 7 

drinks ~fl~tl~1-Hrll1111J~~iifl1~lJlf)f)11 65 iJ ~'U i tl ~~~lJlJlf)fll1'.i::~1J~~f)rll1'il::iifl1llJ 
d ~ ~ d ~ , 

L Cl'tJ..:jl .... lJ'\J'U 'YI 'il:: 1fl~il ~111~fl "l'\J.fll'W 

.;. d d.a o'tl'" 
2. Hazardous drinking (fl1'.i~lJU1J.1J1Cl'tJ..:j) l1lJlVf:l..:j fll'.i~lJUfl"f)fl ~fl" '.ilJlWU,,:: 

"'f)llw::~nl1..r ~~lJl~lJfl1llJl*V..:j~'il::ln~~"I~tJ~fl"l'\Jfl1'W 1~tJ~fl..:jrlfll'.ifl'Ul~ tJ 1 "f) i~~~11 
L rJ'U fl1llJ~~tlfl~'lfiJ ~ l1d..:j fll '.i 0111'U~tl~lJlWLm::"'fl'l:l W::'\Jfl..:jfll'.i ~lJU1J1J hazardous 'il:: ~ -Nfll'.i 

(threshold 
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3. Harmful drinking (fn'l~lJu'Um)'W~'l'ntl) l1lJltli1~ fn'l~lJllfl"mHJfl"~l'11i,.rln" .. 
fl'W~'lltl~flll~fnlJ111V~~ i 'il fll1::ijihl1'W~ l"tlfl~~fnH)'Wl~tI 1 "mm::ffllJl'lfl i ,.rT11~ltl"fl11lJ 
,. G> G>" &.1" 
L"tlmfW'H'mfltuCVI'IJV~ ICD-I 0 9f~u'l::flfl'U"1t1 

. 

3.1 

3.2 

3.3 

ijmlfljl'W'l1"l 'il'W",hmmflmm"l'11 i ,r!n"fl'W~ 'lltl~Vll~flltJ!m~ ~~ i 'il 

llfl'l:l tu::'IJ fl~ tl'W ~ 'lltlffllJl'lfl Q fl~'l1'il'Yi'U i ~ 
" .;. tlo. , GI I 51 ~ 4 4 Js ~ I 

~fl~~lJUfl"flfl Sfl"~~~ flfl'W 'W 1'W fltJl~'W fltll'I'W ~ !"fl'W 11 'l fl"lJ 11" ltlm ~ i 'W'ln~ 
.... Q' 

12 L~fllJ'YIN1'WlJl 

3.4 ~fl~ i~!.u'ltl'Ul111mflwcnflnliJ'ill1t1tYll1i''Ufn'l~lI~'ll (alcohol dependence) 

4. Alcohol dependence (fn'l~lI~'ll) fn'lliJ'ill1t1'il::~fl~1l'l::flfl'U~1t111fl'l:ltu::~tY1TlqJ .. 
mh~l1fltlffllJ ''WL~lImh~~fl11lij 

4.1 

4.2 

4.3 

4.4 

" ..:.. IQ .,j .l..g ~ " d. Q 
~fl~!'YilJu 'llJltu fn'l~lJlJlfl'IJ 'W 'il~ 'il:: L" tl'Vlli !'YI1!lIlJ (Tolerance) 

ijmfll'l'Yl1~ll~fntJ!rlfl i~'~~lJ (Withdrawal symptoms) 

.,j ,.~" fl1'UtJlJfn'llllJ lJ L~ (Impaired control) 
1 Q,I ~ ~ rI 0 Q,I';' 

l1lJfl~lJ fl'Ufn'llllJ11 'lflfn'l11 lUfl"flfl Sfl"lJlffl11 'l 'UlIlJ (preoccupation with 

acquisition and/or use) .. .. 
4.5 ijfl1llJ"'fl~fn'l fld!fflJflYi 'il::!il fl~lJ11 1 V'Yi til tJllJ 11 "ltlfl i' ~!1~ 1u~1~ tY1L ~ 'il 

4.6 ijfl1llJ'Ufl'Yil fl~ 1lJ11\~1~'YIHti'~fllJ m;}'YifnHllJ 111flfll'l-W mifl'W mlfllJ 1 'il 

4.7 

il Q .. "'" I ,dQ" " .. 
1.5 m:: fl~'lJfl~!'UtI'l'lf'WlIflV'W (light beer) 'YIlJfl1llJ!'lJlJ'lJlJ'lJV~!1fl"flflSfl" 2-2.9 % 

mdlfl~ ll~lJltu 330 cc. 

3-3.9 % 

il Q .. Q ,dd" " .. 
3/4 m:: fl~'lJfl~!'UtI'j'lflJlIUH (heavy beer) 'YIlJfl1llJ!'lJlJ'lJlJ'lJfl~Ufl"flV gfl" 4-5 % 

11 Wi..,dd" " .. 
1 Un1'IJlJll1 100 cc. 'lJfN L1lJ1i'i'jlJ~l'YIlJmllJL'lJlJ'lJlJ'lJfl~Ufl"flVSfl" 12.5 % 

" ..,dd "" .. 1 Ufl1'IJ'W111 60 cc. 'lJfl~ Fortified wme 'YIlJfl1llJL'lJlJ'IJ'W'lJfl~Ufl"flflgfl" 20.5 % 
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" d ".d",,, " .. 
(J1m"n'\JtJl~ 30 cc. '\Jfl~1'I1m (spirit) 'YlllTl11111'\Jll'\JtJ'\Jfl~Ufl"nflgfl" 40 % 

~llnfh~ln~Tl1111'\Jfl~ hazardous II":: harmful drinking '\I'l~'UtJlh 1 M'1I,j~m'I~llllfl"nfl gmlmm 

, ~L~tJ ffTJJU'U'Uflllltll1JltlJUfl"nfl gml ~~lll '\1'1 i tl 

1. m'I~1l1L'U'UTl11111~tJ~~1 (Low risk drinking) fifl n1'j~ll i~lntJ 2 drinks ~flltJ I-U 

X ... .i.. ........... .+1"''' '" '" ~ ~. I"" I .... 

t;ll1ty~ 9f~L'YltJ'Un'Ul'UtJ'I'lftJ~ I.S m::lJfl~ l1'Ifl1'l1m 40 ~m 1 llJn (1 llJnlJ'I1Jlml'Yl1n'U SO cc.) 

... ..s,'Q 'Gll".4.cl fQl.cSoIQ !1 ~ v 
l1'Itlfll'i~lJ lJLntJ 4 drinks ~tl1tJ tJ~'lf1tJ 9f~I'YltJ'Ul'Yl1n'Ul'UtJ'I'lftJ~lLH 3 m::lJfl~ l1'Ifl 1'11"140 

~nl 2 L1Jn lm::i})tJ~'~~llUtl"nflgfl"fld1~.wfltJ 1 ltJ~mYtl~l"y m'I~llitJ"mau::tIfl1~~:: 
l~tJnil responsible drinking l1~fl safe-limit drinking 

I I 

2. m'I~llU'U'U hazardous ~fl m'I$i1l1Jlnn11 2 drinks lI~i~lntJ 4 drinks ~flltJl-U 
"Cl 4.::1 'Gl4t1Q !1 ~ :P .::lei ~ .a ~ f 

~my~ 9f~L'YltJ'Ul'Ylln'Ul'UtJ'I'lftJ~U'I~ 3 m::lJfl~ l1'Itl1'l1t11 40 ~m 2 llJn l1'Iflm'I~lJ1Jlnm1 4 

" • Q I QI i" .4 d 'QI.cI" Q }1 iI!I :F drinks U~ lJLntJ 6 drinks ~tl1tJ tJ~'lfltJ 9f~l'Yltl'Ul'Yl1n'Ul'UtJ'I'lftJ~UH 4.S m::lJfl~ l1'IflL'l1r11 
" I • do d ~ .cS.a ~ a Q I IV QI 

40 ~m 3 IlJn tJtln~lntJm'I~lJu'U'U "binge drinking" l1'Iflm'I~llllln~~~flntJu'U'U "11Jll11'Il 

: d.s. ~ .A " 
tJl" nm)"l1 IlJtJ~llU'U'U h".Zardous ~1tJ 

3. m'I~llU'U'U harmful ~fl m'I~1l1Jlnn11 4 drinks ~tlltJitJ~l1t1j~ ~~lVitJ'Ul'yhn'U 
'" .. "" .:t1"''' '" '" ~.1 WI.I'" ..s, I ., 

l'UtI'I'lftJ~llH 3 m::lJtl~ l1'Itlll1"l 40 ~m 2 llJn'\JtJ &lJ l1'Iflm'I~1l1l1nn11 6 drinks ~fl1\.J 

i " .i.. ,........... .+1"''' '" '" ~.1 WI.I 
tJ~~tJ 9f~1'Yltl'U1'Ylln'Ul'UtI'I'lftJ~UH 4.S m::lJfl~ l1'Ifl1'l1"1 40 ~m 3 LlJn'\JtJ &lJ 

... 
VIllHtl 10 tl1;hnYlfll1lJ'U8-:t one standard drink Ut'I:: high risk drinking 

one standard drink 
High risk drinking 

(10 mg alcohol) 

Beer Light 2-2.9% 
v ... v 

Level fqf'tuy-:t fqf,nu 

I.S cans 

Beer Mid Strength LOW ~2 drinks/day ~4 drinks/day 

"Gold" 3-3.9% 
d .. iI (l'UtI'I I.S m:: tl~ d .. iI (L'UtJ'I 3 m:: fl~ 

" 0 ~ m~l 40° 2 l~n) 1'11'11 40 11 n) 
1 cans 
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..t , 
Vll1H'fI 10 (VlO) 

one standard drink 
High risk drinking 

(10 mg alcohol) 

Beer Heavy 4-5 % 

3/4 can 

HAZARDOUS ::;4 drinkslday 

""" jot (l1JlI~ 3m::1JO~ 

m~l 40° 2 1rlfl) 

::;6 drinks/day 

(1i'jll{ 4.5 m::il~N 

m""l 40° 3 1rlfl) 

Table Wine 12.5 % 

1 small glass of 100 cc. 

Fortified Wine (Port) 20.5 % 

1 liqueur glass of 60 cc. 

Spirits 40 ·% 

1 nip of 30 cc. 

"" " ''''' " " " l1JlI~ti~~lJ~11'lfW "H'I1 fI(lOffl1l0~ fI1(lffl1JV~fl 4.5-5% 

1 m::ilv.:J = 330 cc. 1 'IJ1~ = 650 cc. 

" "".;, '1 """"" m(l1'IJ111fffll'lfW UlJ 'IJ.:J 'I1.:Jff'YIVill 'I1~ff'YIV~ 40% 

l1rlfl = 50 cc. 1 ~1 = 10-20 cc. 

Mechanic D U(l::mu:: [59] i~l1'fl11lJ'I1lJ1l1'IJV.:JfflJ~'\.Jtifl1Vi'IJV.:J01~i'mn~tJ1l1ij~o 
"..t .... <t,.j...,,, .k i- 1 " ... '" " '" 

UVi'YIll'YI'Yl101nml1 (Trust) 'I1lJ1l1(l.:J fl11lJl'tfV(101l0UVi'YIll C)f.:Jl1~::flV1J 1J~1l1 fl11lJfflJVi'\.JtiO'\.J 

""'1 Q.I I "' ... '1 lid 0 Q.I .d t I ,s d '1 ... 
~ '\.J1::~1JlJflfI(l 1::'I111.:J~1J1l1U(l::UVi'YIll'YI'YIlfllnml1 C)f.:Jff .:JH(l1l0fl11lJ{1111 ~ '\.Jfllnml1 

Steven D [60] 111l1'm1lJ'I11J1l1'IJV'HYlJ~'\.J tifl1Vi '1 '\.Jfll1i'ml1~~ihllij~ V11Vi'YlV~l11fll1 
... <t '" ,.j ... d "}I "'" "'1 ,,_ 1 
1fl'hl1 (Trust) 'I1lJ1l1(l.:J fl11lJf1n1ti1 1m::l'tfO(lO'Yl~1J1l1lJllVUVi'YW '\.J'I1(l1l10.:Jfl1J1::flO1J 

1 ~ tIL ~ Vi 1:: fl11lJ 1 ~V11 (l:: fl11lJ fl1~ 'I11.:J 'h 11 Vi'Yl V~:: l11 fl11 i' fl'hll ~tJ 1l1V til.:J (l fl1n 111:: fl V 1J ~ 1V .. .. 
"_I'd """ , i ~"d 1 d V.:Jfl1J1::flO1J1l1.:J '1 'YlUVi'YlVlJ1l0fl'\.J 'II L'\.J~1'\.JmllJl'tfll1'lf1~mVi1::ff1'IJ1'IJV~ 1f1 fl11lJm'\.JOfl 

lif'\.J '1~~tJ1l1 ijfl11lJlhl~V~fl ffllJn(l~Off11 'l1'fI'\.J 1'1i'1'1i'1 '1~ i~lrl'\.Joth.:J~ 11lJi.:Jfll11~1J'Ii'OlJ(l .. .. 
'IJV.:J~tJ1t1Lrl'\.Jfl11lJ"1J ~.:Jff11J11(lull.:J1::~mY1Jl:j''\.J tifl1Vi '1 '\.Jfll1i'fl'hl1Vvmrl'\.J 2 1::~1J fio 

fl11lJf1i''Ylti11~O~fl~V11Vi'YlV'1'\.J1::~1Jff.:JfllJ ~lflH(l.:J1'\.J~H '1 'Yl1.:Jff.:JfllJ 2. fl11lJfI'i''Ylti1U(l:: 

,.j ...' "" d "}I ~ " , ,,.j , ... '1 " "!':1 ~" 1'tfO(101l0UVi'Ylll '\.J1::'I111.:JlJflfI(l 'Yl~1J1V 1111.:J ~lm::ff11J11(lm111o.:Jff1'\.J1l1 'I1UVi'Yllln.:J Lf! 

11lJi.:Jl~mt'\.J' '\.J 1nfll1 i' fl'hl1'IJO.:JUVi'YlV ~~ff1lJ11 (l ff~ 111 ~'h fflJ~'\.J tifl1Vi '1 '\.J 011 i' fl'hl1~ ~tJ 1l1ij 

~VUVi'YlV~l11fll1 i'fl'hl1 'I1lJ1l10.:J fl11lJl~O~O U(l::f1i''Ylti1~OUVi'YIV~.yhflni'flm i.:J' '\.J1::~1J 
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fl11lJ-W ll~vi1V'Vl1 ·r& ~fllJ U'C1::fl11lJ-W1l~Vilv hn::'I11H1Jflfl'C1 'J::'I1 11~fl'U' .,r~l:i~vu'W'Vl6iju 
U1 itJrif)1'Ji' fnJ1~~hl~~ flf)1~ U'C1::91H911lJfl11lJfl1fi'l11~'lJV-!I ~ihtl 

~ ~ ~ 

mh~ i 'J~9l1lJm'JffmnO~fflJ~'U1im'W i 'Um'J i'mn i'U1l1'Ufl11lJl~vilV1m::ffi''Vl1i1~V 

U'W'Vl6~1l1m'J i'mn i 'UtI~~u'U~~l:i.JVtI lfim~'W1::vd1~t~ i 'UU~U'Vlfl11lJU91f)~l-!1'Vl1~1~'U1i'J'JlJ 
~ ... I ~ .1 , dM Q,I ~ Q,I Q,d.cs 'Q.cS ~ ;. <I!!I 

C)1 ~ U1~ u 'J ::1'V1 ff'J 1lJ'Vl-3 u 'J:: 1'V1 ff 'VItl1J u ~ ~ m>J1'U 'Vl ff'U fl91 'Vl fi91 V1'l11 'l1'W 11 'W 'Vl till 'C1:: fl11lJ 1 'l1V fI V i U 

tI".d JJ.:tQ,l Q/QlQ,I i ... 
fl11lJtY1lJ1'JfI'\JV~1Jflmm 'Vl1~ mm'W'Vltl L'\J1lJ11f1t11'\JV~~-!l1J f)'WU'J ::fiU tY1JWU 1i mow 'U m'J 'J f)'H1 

i 'U1l1Ufl11lJl~vil VLm::ffi''Vl1i1~Vll'W'VI6~1l1m'J i' f)'H1 i U 'J::~UtY-3 
~ 

• y "" "... ' ... i ... .1 " ""1 ,... ,,, ... "" 
If)tl1'\JV~f)Ufl11lJ'J1lJlJV 'Um'J'Juu'J::'Vl1'UtJ1f'lU'J 'Vl'J 1'JtY 1fi~'U 

ltY11fl'Un riV'U1f1~'W'C1 Lm::mu:: [61] fff)'H1fl11lJfflJ~un'J::'I111~n~~tlri1U1Jflfl'C1 m'l 

i'uf m'J~91'J 1'Vl1~ff ~fl1J Lm::m'Ji'ufu 'J ~ tYUUtY'4 U 'Vl1~ ff ~fllJ~ Vfl11lJtY~ 11 tYlJV i 'U m'J i'uu 'J ::'Vl1U 

,,"" ,... ,,"".: , "" ", ..' 1 1 .. fJl911'U'J 1'Vl'J 1'JtY'\JV-3rj91fiL'l1VLV'l1 V1/rjihmvfitY nfliiuf)1Q'Wl:: 'Jfl H'WfJ1U1'C1i!J'UtllI'C1:: 

h~'WfJ1U1'C1..t1'U 5 llli~i'\.Jtl1fll~ ~lU1'U 207 'Jlt1 ~'C1m'Jfff)'Hl'WU11 'J1fJ'Il1Q~fJ'\Jv~mvufli'1 
lJfl11lJfflJli'UnL;i~U1f)flUfl11lJtY~1ItYlJV 1 um'l i'uU'J::'Vl1UtJl~lU~ 1 'Vl'J ~hi'tY (r =.22) m'Ji'uf 

u 'J ~ tYU UtY'4 'U 'Vll-3ff ~fllJlll'U fl11lJf iYf)lJtJtu ~11 U ~1LV-!llJfl11lJfflJ~U nl;i -!lU 1f)nUfl11lJtY~11 tYlJ V 

i'Um'Ji'uU'J::'Vl1'UtJ1~lU~1'Vl'J'1i'tY (r =.18) mh-!llJufJthfltlJ'VlHtYi)~~'J::~U 0.05 d1'U'J::~U 
• y 

m'lfff)'Hl 'J::tJ::l1mYi'VI'J1U11~fiL;fV m'Ji'ufm'J~91'J1'Vll~ff-!lfllJ 'WU11 ',jlJlJfl11lJfflJ~'Unnu 

fl11lJtY~11tYlJV i um'J i'UU'J::'Vl1UtJ1~lU~ 1 'Vl'J i 1i'ff 

1tul 'W~VlJU'J::lff~! [62] fff)'H1m'J~~911lJfl11lJff~11tYlJV i 'Um'J i'uU'J::'Vl1UtJ1'IJV-3 ~ihtl 
y • 

""... , "" 1 0 ':i! " ... ".'1 """, 1 ""... ':i! ?t 9l~I'l1VLV'l1 V1 fifJ'Vl1mmf)'HlfJtJU'I1'C1-!1 ~1f)rju1tJ'Y1!'\J1'J1lJ m~m'J1~W m'Jflf)'H11lUUlu~11'C1:: 

, .-l.r;! "" .1 "" "" i" c1 ... .t ... i" i "llJl'WVlu'JtJU1'VlfJUu'J::tY'Vl1im'W'lJtJ~tJ1'J 'l1fJ1 D4T 1911J'IJ'\.Jlfi'l1'JtJflH'IJ'U1~f)Um'J 'l1fJl U~91'J 

~1lJ AZTIDDI i'U~t'J1fJ~i,jlfltJi'UtJ1lJ1nvu ~lU1U 24 'J1t1 'WU'j, n~~tI~lJ~'C1~tJfl11lJff~lLtYlJtJ 
~ 
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'lfii ~ tllLL"::: ff~ 'j til Vi1J'Jl iliiifl1llJ a'lJ~lJ n mh~ihr tI~hflt:U'YI1~ff(j ~ t1tJfl1llJ ff~ll fflHl i lJ f1l'j 
~ U 

QI ... 1 d 31 ... '1 Q.I , I ~ 4 4I!l '" , 
'j'UlJ'j:::'YlllJtll LL":::ffl1lT~'YHjlJ1t1'j'UU'j:::'YIllJtll lJfflJllfflJtJ fltJ "lJ( 'jtJtI":::66.7) 'lJ~tJ~f1l'jil1' 
"'4 " ~ ".c:t .d "CI !J ~tJlJ'YI 'jl'U( 'jtJtI~::: 16.6) ~~fll'j::: ·nlJU":::~tJ~f1l'j'l''''flmtl~tJlf1l'j'Ul~lfltJ~'UtJ~tll( 'j tJtI,,::: 12.5) 

fllJ fll'l'j lijtJ~'lflJ::: lm:::mu::: [5] ffmJl'rU)~fl'j'jlJf1l'ji'tJU'j:::'YIllJtJl~llJ "l1 'YI'j' 1i' ff'UtJ~ 

~iJ1tJlJtJfl~lJli''UtJl~llJ''l1'Y1'j'1i'ff W ffm11lJ,jl'jlfYlJ'jl~P ~llJ1lJ 115 'jltJl'ItJ1l ~iJ1tJii 
l'Iq91fl'j'jlJfll'j i'tJU'j:::'YlllJtJl~llJ~ 1 'YI'j' 1i'ff~ 'liQfl~tJ~"l ~il~!tJtJ,,::: 67.8 iJ~ ~tJ~iifl1llJa'lJ~lJn 

n'Ul'Iq~fl'j'jlJf1l'ji'tJU'j:::'YlllJtJl~llJ~l 'YI'j i 1i'ff~ iliQfl~tJ~ fitJ ~llJ1lJ1m:::'U'Ul~'UtJ~tJl~ i~i''U 
1m:::'jltJ'~~tJ1$ltJ'U mh~iiutJdlflt:U'YIHff(j~~'j:::~'U 0.05 ri1lJ 'j:::~tJf1l'jffm':l1LL~:::tJl;l'I'UtJ~ 

u 

~iJ1tJ iliiifl11lJfflJ~'U n tJ fh~iiutJdlflqj'YI1~ff(j~ n'Ul'Iq~fl'j 'j lJf1l'j i''UU 'j :::'YI1lJ tJl~ l'U ~ 1 'YI 'j i 1i' ff~ 

iliQfl~tJ~ 

"l~~~'j Un1lJW 1m:::flW::: [63] nlf1l'jffml1tJlf1lm":::f1l'j~~f1l'jn'U tJlf1l'j'UtJ~~~ i~i''U 

tJl~l'U~lm' i1i'ff i'U h~l'ItJl'U1"t1'U61'U'U11fl 1~ ~1'U1'U 185 fl'U 'Vl'U11 tJ1f1l'j~'Vl'UlJlfl~~iJ1tJ 
", , , 

U'j:::1ij'U11~ ilJ~llJfl11lJ~ fl11lJl'UUN Lm:::tJ1f1l'jnU'jlfl~ 1lJiJ~~11lJ i~un tJ1f1l'jNlJIfl'U(!tJtJ"::: 

68.6) 1U·i1~lfU'1~lU":::H1'Vl'j'jW~LU~tJlJUU,,~'U(!mm:::58 .9) fl~11~tJ'U,jl'U1m:::a'~fllJili 
QI QlQI ., ~Q.l Y 

vtJlJ 'j tJ Lm::: If 11~ fl" 1fl 'U fl11lJ 'VJ fl'U 'YI 'j lJ1 W 'YI L fl ~ 'U lJ ('j tJ V" :::45.9) 

~lflfl~lJ~1mh~~1'U1'U 800 fl'U W h~'Vlm'U1"m'jl'lf 'Vl'U11fl~lJ~1mh~~1'U1'U 174 fl'U (!tJtJ,,~ 

22) iif1l'j 1 ~ff~'U i 'Vl'j i 'U ')h~lfrl~iJ~~h'UlJ1 1m::: 'Vl'U11 iliiiiiiJ~~v '~mtJ~iifl11lJa'lJ~'U nn'Uf1l'j 
, y 

'~ff~'U i'Vl'juvdlflqj'Yll~ff(j~ 1~vii~1uu'jnffml1fitJiJ~~vri1'U1Jflfl" l'VlfY tJ1~ lhlfUfl 'j:::~'U 

CD4+ T lymphocyte u":::'j:::V:::L1"1~L~'UiJ1tJ ~iiutJdlflqj'YI1':)ff(j9ln'Uf1l'j '~ff~'U i'Vl'j 

o c9 QI QI t1, ~.d 
Ballester R 1m:::flW::: [65] 'YI1f1l'jfYfl'l:l1~11lJfflJ'VllJ1i'j:::lf11':)1'VlfY 'Vlq~fl'j'jlJ1fftJ~ tJlfll'j 

L ~'UlhtJlm:::fl11lJm~lf1~~flfll'j i'fl'l:l1 ~flmllJ~1lJijfl i'Ufll'ji''UU'j:::'YI1lJtJl~llJ~ 1 'YI'j' 1i' ff'Ufl~ 
, y 

~iJ1tJn91fll.jfflLfl'lfifl1 i'UU'j:::1'YIfYfflU'U ~lflfl~lJ~1mh~~1'U1lJ 69 fllJ ~lflfll'j11ml:::"'u'U'U 
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Q./ Q,I tI t Q,I <Q. .:t t d Q.I 0 ~ d Q,I 

Univariate Yl1JTl11lJfflJ'YfWli'j:::111N1Ylf'f fl1JYl(jIPlf1'j'jlJlft'tJ.:J mn.:JlJ'WtJff1fltlJYl1.:JfffllPl 'Yl'j:::IPl1J 

0.05 U,j lYlff '1iiiTl11lJfflJ~'W,r Vd1.:Jihrmht1~'Yl1.:Jffii~n1JTl11lJ~1lJljv i 'W fll'j 11J'lh:::'Yl1'WtJl9i'1'W 

~1'Yl'j'11ff 

Barclay R u~:::mu::: [66] Yi1fll'jffmn mQiiTl11lJfflJ~'W,r,jVfl"J'jYi1'W1tJH~'UV.:Jfll'ji,.r 

T111lJl1lJiiV i 'Wfll':i11J,.h:::'Yl1'WtJ1~1'W~ 1 'Yl':i , 11ft' T111lJ!U~:::T111lJI~V i 'Wfll':i 1mn ,h :::ff'YlnmYl .. . . " 
1'Wfll':i~U~IPl'WLV.:J u~:::m1:::'Yj'YlntJ~~11iYVlJ '\Jv.:J~thtJfi~\PlI:;;VIV'lf'V1 9i'1tJfll'~ffmm~.:J 

Yl':i':itu'Wl'tJ.u'l.:Jl1U'l lJfl4 fftl~nM \llflmllJ9i1vd1.:J~1'W1'W 185 T1'W irnfll':ii\PlTl11lJ~1lJljV 1'W 

fll':i11JtJ'S:::'Yll'WtJ1~1'W~1'Yl':i 111ff ~1tJ MEMS caps H~fll':iffmnYl1J 'h T111lJ~1lJljV i'Wfll'j 

1'LJtl':i:::'Yll'Wm9i'l'U~ 1 'Yl':i 1 11ffi'W ':i:::~1J i1i~Yl'LJ i 'W fl~lJ~iimQU'vtJ(~ mm:::68.0) U~::: i 'Wfl~lJ~iimQ 
, ~I " 4C:\ rI " I ~ Q,I .cS d 

lJ1flfl11 501J(':imm:::32.0) \llflfll':i1Im1:::11\Pl1tJ binary logistic regression Yl1J11 1J\l\ltJ'YllJ 

fl11lJfflJ~'Wi',jVfl11lJl1lJljV i'Wfll'S11Jtl':i:::'Yl1'Wm~1'W~ 1 'Yl':i 111ff i 'W fl~lJ~iimQU' VtJ i~llri 

tl':i::: ff'Yln fllYl 1 'W fll':i ~ll~\Pl'WLV.:J~~l fll':i'\J1\Plfl11lJ il ~ V.:J fll':i 1 mn ff1'W tJ \l ~ tJ~ iiTl11lJfflJ~'W,r~ V 

Tl'nlJl1lJjjv i'Wfll':i11Jtl':i:::'Yl1'WtJ1~1'\.in 'Yl':i 111ft' i'WmjlJ~iimQlJ1flfl'h soil ;iv m1:::'Y;j'Yln 

tJ~~ll~VlJ 

Escobar I ll~:::mu::: [67] Yilfll':iffmntJ\l~tJ~iiTl11lJfflJ~'Wi',jVTl11lJ~1lJjjv i'Wfll'j 

11Jtl':i:::'Yll'Wm~hu ~1 'Yl'S' 11ff \llflmllJ9i1vdl.:J~1'W1'W 283 fl'U ll~::: i'*ll1J1Jtl':i:::I1J'Wll':i .:JffU1Jft''4'W 

'Yl1.:Jff.:JfllJ (lAS) ll':i .:JffUm'l''4'U'\JV.:JmV'LJfl11(APGAR) 111J1Jtl':i:a1J'Ufl11lJilPlfln.:J1~(ST AI) i'* 

in fll':il\PlTl11lJl1lJjjV 1 'Ufll':ii'1Jtl':i:::'Yl1'UtJ1~l'U n ~1':i i 1i'ff ~1tJinu1JI~\PltJ1~l'l1 t\v H~fll'jffmn 

~1tJ logistic regression Irlvm1JtJ1Jfl'YlnYl~'\JV.:J9i111tl':i g'U"lYl'LJ'.h lh~ tJ~iifl11lJfflJ~'W ,r,jVTl111J 

I ... i '" .1 " "",. "1 '" "1" I " 0 d d" "'.1 ':i1lJlJV 'Ufll':i':i1J1J':i:::'Yll'UtJllPll'U'S L'Yl':i l1':iff L\Plllfl VlQ('UVtJ) \l1'U1'UIlJ\PltJl'YlIPlV.:J':i'LJ1J':i:::'Yl1'U 

fl11lJi\Plflti'.:J1~ ll~:::fll':i i ~ffl':il ff'W~\Pl 

Ammassari A u~:::mu::: [68] Yilfll':ifffll:llfl11lJff1J~'U,r':i:::,.dNmfll':i'Yl1.:Jll.:JflltJ~I~'U 

.u'l.:JlfltJ.:J'\JV.:JtJ1~l'U ~ 1 'Yl':i l1i' ff ~tlfl11lJl11J)jtl i 'U fll':ii' 'LJtl':i:::'Yl1'UtJ1~l'U ~ 1'Yl ':i i 1i' ff \llflfl~lJ 

9i 1mh.:J ~1'U 1'U 358 fl 'U ~1tJfll':i fffll:lli :)f.:J'W 'S ':i tu 'U 1~.:J I ~ 'W ff1'W 11 d .:J'\JV.:Jfll 'S ffmnll1J1J 11m 1::: 111 tl . 
iI " ~ 'f Q.I , .c:I.::i 

'\Jl.:Jl1'Ul '\JV.:J (Italian Cohort Naive Antiretrovirals study) H~fll':i!'lfll:ll'V . U11 flCllJIPl1VtJl.:J'YllJ 

fl11lJl1lJjjV 1 'Ufll':ii'1Jtl':i:::'Yll'UtJl~l'U~ 1 'Yl':i 11i' ffi 'U ':i:::~1J '1i~ .... 1J !VtJ~::: 22 mfll':i'Yl1.:Jll.:JflltJ~ 
1~'U.u'l~lfltJ'I'\JV'Im~l'U~l'Yl':i i1i'ffh.l':i:::~1Jtll'W fl~l~/~'WU H Vd':i:::1111.:J !VtJ~::: 3 . 6-!VtJ~:::30 l\PltJ 
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~ 0 ~ 

.... umfl1'l~~~6 iuiH16 Tlil14 i~ ml;V14 n ,r-m'1 \l lj14'I'I ilty'l11 '114fl1°nJ6'11~14 tJll1tJ f1'C1~ 14614 hi 

l1"U fl1'li'1J'lffm111mJ~v14hJ um:i'UU14~lvri114 ~'1 .... u';h mfl1'l~1'1"lijTl111HYlJ~14nnUmllJ 
~1lJij6' 14fl1'li'uU'l::'Vl1lJtJ1~114'11 'Yl'S 1 11ff'114 'S::~U 1li~mh'lijtJvfflfi'ty'Vl1'1fff)9i~'S ::~UO.O 1 

Reynolds R U'C1::mu:: [69] 111fl1'Sffmn il'l~V'Vl1'1i~ff"TllJ~ri'lr-l'C1~6Tl11lJl~ml'C1:: 

nfflJTl9i'lJf1ni'mll~1UU1~llJ'11'Yl'Si11ffi14~1J1U~1~'11'1i'11Ufl1'li'mn(Naive)~1VV1~114'11'Yl'l ., 
, QI • QI , 0 .,J ~,.J QQI 

1'lff 'l1f1f1~1J~1VU1'1'lllJ114 980 Tl14 9f'lllJ14ff1141114'I'U6"fl1'S1'lV Multicenter AACTG clinical 

trial r-I'C1m'lffmn .... u·h mllJ~16vl'1~ij mllJ~1lJij6 i14fl11i'UU'S::'YlllJU1~114'11 'Yl'l' 1i'ff'lJ 

'l::~U 'li~ .... U!6U'C1:: 33.3 il'l~U~1~v1'1i'6'1nUTl11lJi 1lJlj6' lJ fl1'S 1UU'S::'Yll14U1~114'11 'Yl'l' 11ff 

'~uti Tl11lJLTl'1U~ mm'S'Yll'1iHfl1tJ U'C1::.fl11::cJflJ1fffl 1~U.fl11::cJflJ1fffl1~14~1mh~ij 

Tl11lJfflJi'UnoUTl11lJi1lJljV '1 14fl1'lfUl.h::'Yll14tJl~l14 '11 'Yl'l' 1fffi 14'l::11ut'! 'I (r =0.33) 6Vl'lij 

tJUffltlWl'l1·H,.ii~~'l::11UO.0 I Lm::ll1~r-I'C1~~':hufuu'j ::'Yll14Ul;i'114'11 'Yl'j' 1fff'li~ 'j "11'C111~uti u . q ~ 

Sarna A U'C1::mu:: [70] 111fl1'jfff11:11Tl11lJi1lJlj6 'lJfl1'jfUU'l::'Yll'UU1~l14'11-m l1fff 

'U6"~~~L4VLV')f'vi '1'UU'j::l'Ylff614l~tJ 111fl1'lfff11:111;f" .... nW'Ul w i1'1L1'C11i~L1'C1111d'l 'llf1f1~lJ 
~16Vl"~1'U1lJ 310 Tl'U U'j::f16U~1U~1J1U~ijiYl'l1l1fif)fhff11:11 .... UllJl'C1'llml')ffl1'j U'C1:: 1m "fl1'l ., 

m'jfff11:11~1f1m'j11ml::li'uuu univariate .... U .. ;11 1111 ~U~ijTl11lJL~U1.,j'6"OUTl11lJi1lJljV i 'Ufl1'j 

fUU'j::l'l1'UU1~1'U'11 'Yl'j' 1f ff l~uti 'j::~Ufl1'lfff11:11( ~lf1,hu~tytyl~'1) fl1'j iliij"1'U111 fl1'j ij 
o 

Q Q Q I QI .d Y QI Q.I I cv.c:J 

ff'YlliLUf1m'jf11:11 .... U11J1'C1 .fl11::9flJ1ff'jl'j::~Ul'Ul1H 'j::~U CD4+ T lymphocyte f16'Uf)l'j'jf)1:Il'Yl 
~ 0 

lJlf1f1'h 200 fl1'jl.,j'lfUfl1'jff11:111~'U~1J1tJi'UlJ1f1f1"h 2 Tlf'l fl1'jijmfl1'j'Yll'lil"fl1u.yh~14 ., 

r-I'C1.,j'l"l~U'I'UV'lU1~l'U '11 'Yl'j i 1fffi 14'j::~U Ul14f1m'lil'UuH ~llJ114l~~tJl~fuu 'j ::'Vl114lJ1f1f111 4 

1~~~6114 r-I'C1m'jfff11:11~1U logistic regression lrl6Tl1UfJlJ6'Yl1l .... 'C1'UV'I~1UU'jg'U"l .... U11 il11~v~ij 

Tl11lJfflJi14n~VTl11lJi1lJljV '1 14 m'j i'UU'j::'Yll14Ul~1'U'11l'l'l' 1fff '~uti .fl11::cJflJ1fff l'j::~U 

~14UH(OR = 4.48 : 95%CI = 1.64 -12.27) lm::fl1'jijiY'Yl1l1fimhff11:11 .... U11J1ft(OR = 4.05 : 95%CI 

= 1.42 -11.54) 

o 

i "., <!I " I I <!I, .... 1 " "'1 stress) fl1'j ')fffl'jLff .... ~~ lm::Tl111Jl'lf6~114"l'U.fl1"" IPlVfl11lJnlJlJ6 14mnUlJ'l::'Vl1'UU1~l14'j 'Yl'j 
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l1i'u 'Ufl~~~fl14fl1fl'lf'fli .yhfll'jffmm~~'Vl'j'jWlJl W 'lf1~11"1'flL1"1'11,j~ 'illf)f)~lJ';1mh~ 
~llJ1lJ 196 fllJ 1fltJ'~fll'j,j'j::1ijlJfl11lJ~1lJljfl'lJfll'ji'lJ1h::mlWl,\'llJ'l}ml1i'u 1I1tJ Self 

report ~mfll'jffmnIl1tJ logistic regression 1rlflfl1lJfJlJfl'Yli'Vl"'Ufl~';1U,j'jglJ'l'VllJ11 1:1'il~tJ~ij 
.......... I ,''' , ..... 1 'jI ... ,. 1.... 1'j1 I , 'jI "" 

fl11lJUlJ'VllJ1i~flfl11lJ'j1lJlJfl lJfll'j'jlJIJ'j::mlJtJl~llJ'j L'Yl'j 1'jU flUf) fll'j 'lfUl'j1U'Vl~fl(OR 
.. 

~ AI ~. 4 I ~ 
=2.31: 95%CI = 1.17-4.58) fll'j'jlJIJ'j::'Yll14fll'l11'j14fltJf)11 2 lJfl~fl114(OR =3.31: 95%CI = 1.11 -

9.92) fl11lJfunt1~1"~flfll'ji'lJ,j'j::'Yl114tJ1'lJ~U1ti1'jW:: (OR =2.22: 95%CI = 0.99-4.97) 1m:: 

1rl fl'tilfll'j 11m1::"'m 'Vll::mllJ~' ~U1'j lU'Vl~fl'VllJ':h 1:1 'il ~ tJ~ijfl11lJfflJ'ti14 n~flfl11lJ~ 1lJljfl 1 14 fll'j 

i'lJ,j'j::'Yl114tJ1,\'llJ'l1'Yl'ji1i'U ll1urI fll'ji'lJ,j'j::'Yl114fll'l11'jUfltJwh 2 ~fl~fl114(OR =17.54 : 

95%CI 1.92-160.4) lrlfl'tilfll'j11m1::"'1~'Vl1::f)~lJ~ lli' ~U1'j lU'Vl~fl'VllJ11 1:1'il ~tJ~ij 

fl11lJfflJi14 n ~flfl11lJ l1lJljfl' 14 fll'j i'lJ,j'j::m14 tJ 1,\'1 14 'l1 'Yl'j 1 1i' U 'lIuri ) fl11lJfuf)t1~1"~flfll'j 

i'lJ,j'j::'Yl114tJ1 'lJ~Ul1il'jW:: (OR =3.55: 95%CI = 1.07-11.76) 

... . 
Geoffrey J lm::flW:: [72] .yhf)1'jfff)'l:Jl~-:J~llJ1lJfli'-:Jn~iJ1tJniiilf\j'l11m-:J~'Um'Vli~ t1t: 

fll'j, ,j'VllJUYf'YltJ'I1 ~ fl1J~fll'j 'Yll~ fll'j UYf'YlU 'Ufl-:J ~iJ1tJ~~~14~Hfl'lf 1 fli 'tilfll 'jffmn i tl'li'l-:J'I1U l'illf) 

fll'jfffl'I:Jl'Ufl-:J mv Cost and Service Utilization study(HCSUS) 'illnfl~lJ~1fldl-:J~llJ114 2267 fl14 
.. .. . 

11ltJlilfll'jffmn 3 fli'-:J 'cN'j::tJ::L1~l'14U~~::fli'~,.h~t1lJ 6 l~fl14 H~fll'jffmn lljflfl1lJfJlJ~1U,j'j 
.. . 

I QI C\ ~ 1 Q ''' ... 'I.cI ct M ,. 4If " 
U1141Jflfl~U~::'j::lllJfl11lJllJ11H'Ufl-:Jfll'j~1l1'lffllfl'lf fl1 YflJ11 fjIJ1tJ'YllJIJf\j'l11 L 'jfl9flJlff'j1 (major 

depressive disorder) 'I1~fliiilf\j'l11'Yll~~'Um'Vli~lJlnf)'h 5 fllfll'j 'il::',j nn 1 ,j'VllJ1L'Vl'YlU'I1~fl 
lJ~ fll'j'Yll-:Jfll'j 11 Yf 'Yl U lrlfll m tJ1Jln tJ1Jt1lJ ~~ lliiiilf\j'l11'Yll~~'Um'Vl ~~ lJlnn11,j 'j::lJ lW ~ fltJ~:: 20 

Cerebrospinal 

performance) 

(HAART) 

fluid (CSF) u~::~m'f)'l:JW::'Yl1-:J,j'j::U1'Yli~1'YltJl (Neuropsychological 

'illnn~lJ~1fldH~l'U114 165 fllJ~ i~i'lJtJ1,\'l'U~ 1 'Yl'j l1i' Ul1lJ t1lJ'I1 "ltJ'lfiJll 

H~fll'jffmn'VllJ11f)rllJ~1f)dH!f)tJ":: 50.3 'VllJfl11lJl~fllJm~,j'j::Ul'Yli~1'YltJl • 
ci " • ~ ~ ~ QI 

(Neuropsychological impairment) H~fll'jf1f1'I:J11l1tJ logistic regression llJf)fl1lJfJlJfl'Yl1i'Vl"'Ufl-:J~1 

u,j'jglJ'l'VllJ111:1'il~tJ~ijfl11lJfflJilJ1i'~flfl11lJl~f)lJ'Yl1~,j'j::U1'Yli~1'YltJl (Neuropsychological 

• 11) 'jI I .;..1 '='1 .1"" ,: i"" 
Impairment) LllUmn~l'VllJ'UlJ 10IJ (OR =4.8: 95%CI = 2.2-10.4) IJ'jlJ1W'Uf)~1'lfflm'lf f)1 14 

..., .... 
m::UUmflll lJ'j::lllJ~-:J(OR =1.90: 95%CI = 1.1-3.2) 
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" Goggin J U~::flW:: [74] 'thfll'Ifff1'1:l1"f1'1:lW::'YIl ,nh::ffl'Vl~"1'Vlm 'lJfl~~~"141flm'l11fll 
'U 

~1'\.J1U 94 flU 1L,j~lilumi1J~11i'YnJ hflCJ11J1ff~1 47 flU l1~::f1~1J~'YnJmfll'I'lJfl~ hflCJ11J1ff~l 
(Major depressive disorder) ~lU1U 47 flU H~fll'Ifff1'1:l1Ynr:h fl111J'ltf1'IJfl~fl111J1~fl1J'VlH 

lh::ffl'Vl ~"1'VltJl1 "tJ.fl1'Vi'I 11J'lJfl~f1~1J~ 111'Vi1J h flCJ11J1ff~ 1 'Vi1J ~ fltJ~::3 8 11~:: f1~ 1J~'Vi1Jmfll'I'lJfl~ 
hflCJ11J1ff~l 'Vi1J ~fltJ~::53 ~~111u"f1~1~nUfldl~ihrmhfity'Yll~ffi)~ 11":: 'I::~1Jfl111J1U11H'lJfl~ 

1 'IflCJ11J1ff! 1 illijfl111Jff1J~U tl~ flfl111J 1 ~fl1J'YIl~ '1h::ffl'Vl ~"1'Vl r.n 1 "tJ.fl1'Vi'I 11J u~ij fl111Jff1J~tJ tl 
I ~" "flfl111J1-"fllJ "ltJ Memory (Story memory 1m:: Figure memory test) 

Gibbie T U"::flW:: [75] nlfll'Ifff1'1:l1f1111Jff1J~tJtl'I::'1 .. r:h~.fl11::ci11J1ff!1 ll"::H"'lJfl~fll'I 

i~i'1JtJl~ltJ~l 'Vl'I i 1i'ff;11JntJ'I1"ltJ'l1ij~ (HAAR T) ~fl"f1'1:lW::'YIl~lh::ffl'Vl~"1'VltJ1 hw 

n lfll'Iffn'l:li' '!J.,j'l~'I11! l1iltJl1"1 2 iJ L~flffn'l:l1f1111JL '!J~tJUll'!J"~'lJfl~.fl11:: CJ11J1ff~ lLm::"n'l:lW:: 

'YIl~'!Jl:: ffl'Vl~"1'VltJl fll'I'!Jl::LfitJ.fl11::ci11J1ff~1 1 <Nfffl~11i; 11JntJ fifl 1 <N1l1J1J'!J ') ::LfitJ.fl11::CJ11J1ff~1 

'IJ fl~ Beck U~::fll'I'!J'I ::LfitJ ~ln~"1l'Vi'Yl6 Lm:: fll'I '!Jl::Lfiufl111JL ~fl1J'Vll~'!J 'I ::ffl'Vl ~"1'Vl tJ1 1 ~ 

Neuropsychological Test Automated Battery (CANT A H~fll'Iffn'l:l1'Vi1J":h fI::UtJtJ'I11fl.fl11:: 

ci11J1ff~l~~~~~nl 1 ,rijfl111JL ~fl1J'VlH'!J'I ::ffl'Yl ~"1'VltJ1 1 tJ ~ltJ~l~ '1 ~lm~1J"~ ~~ ll"::'Vi1J'hfll'I 

1~71JtJl~ltJ~ 1 'Vl'I i 17ff;11JntJ'I1"ltJ'l1ij~ (HAART) ijH"~flnl 1,r .fl11:: ci11J Lff!l Lm::fl111JL~fl1J 

'YIl~'!J'I::ffl'Vl~"1'Vl tJl L '!J~ tJtJu 'I.l,,~~~u fldl~ijumhfity'Yll~ffi)~ 

Hinkin H Lm::flW:: [76] nlfll'Iffn'l:llH"~lnml1J~1J,*flU1tJ~,,'I tJl~ltJ~l 'Yl'I i17ff 

(Regimen complexity) Lm::.fl11::~'Vl~iltytylL~fl1J ~flfl111J;11J;jfl i tJfll'I i'1J'I.l'I ::'VllUtJl~ltJ~ 1 'Yl'I 

" 
i17ff 'lJfl~~~~L41flLfl'l1ifll ~lnml1J"1fldH~ltJ1tJ 137 flU 1<N11i'!J'I::Lfiufl111J;11J;jfl1tJfll'I .. . 
... 1 " "'1 i" " ~ I .. "'1 " '" 'I1JlJ'I::'VlltJtJlmtJ'I 'Vl'I 1'Iff ~1tJ MEMS caps H"fllmn'l:l1'Vi1J11 fl111J9f1J9mtJ ltJ~"'ItJ1"ltJ'I 

1 'Yl'I 11i'ff ijfl111Jff1JYiUtln1Jfl111J;11J;jfl i Ufll'I71J'I.l'I::'VllUtJ1~ltJ~ 1 'Yl'I 1 17ff1 U 'I::~1J 11i~ Lm:: 

~ Q $I .q QI QI ~QI 
fl111Jr"fl1J'Vll~~'Yl1iiltytyl ~lU Executive function, Memory Lm:: Attention 1Jfl111Jff1J'VitJ1in1J 

fl111J;11J;jv1tJnl'I71J'!J'I::'VlltJtJl~lU~1'Yl'I117ffiU'I::~1Ji1i~ 

o ~ Q.I QI ~ , ~ ~ 4 tI , 
Jeffrey S U~::flW:: [77] 'Vllfll'It'ln'l:llml1Jff1J'ViU1i'I::'I111~fll'I~1JLmV~~1JllV"ngV" "fl 

"1 . 
I a i ..... 1 " "'1 i" ".,. a 1 "'''''''~ a fl111J'I11J1JV Ufll'I'I1JlJ'I::'VllUtJl1l1U'I 'Yl'I 1'Iff 'lJfl~~"~L'l1mfl'l1 V1'Vl1JlJty'l11~lnfll'I~1J 

LfI~V~~1Juv"nvgv~ ~lnn~1J"1Vdl~~ltJ1U 349 flU iU'I::wj,~ 6 L~VtJ~nlfll'Iffn'l:ll l~tJu,j~ 
.. ~ .,j.,j .,j .. ~ .. a 1 ''''~ "'~ .,j 

'I::~1JlJty'l11~lnfll'I~1JLmV~~1Jllfl"nVgV"flflm'IJtJ 3 'I::~1J flV 1J1JlJty'l11 1JlJty'l11~lnfll'I~1J 



so 

tll'umn:J U"dmty'l11'illf)f1l',j~lJ~'1 l~tJl~f1l',jiLf1',jl::"'~''',ltI Multivariable longitudinal 

regression models ~1J ":h1J'il~tJ~ijT111lJfflJ-WU n~flT111lJi1lJiifllU f1l',jl1JtI',j::mutIl~lu'll 'YI',j . . . , ... "" "" "" ... tI "" '" , '" '''''~ "" 1',jff LlJflT111JfJlJfl'YI1i~"'il1f)mU ',jflU'1U"1 ~Uf) lJuty'l11'illf)f1l',j~lJ~'1(OR =3.6: 9S%CI = 2.1 
. " 

""~ "" tI "" - t:! "" ... , .. , '''' -6.2) lJuty'l11'illf)f1l',j~lJ lUf)"H (OR =3.0: 9S%CI = 2.0 -4.5) llJflLU'W1Jl'YItJ1Jf)1Jf)'llJ'YI lJlJ 

1Jty'l11'illf)f1l'.i ~lJ 

Tucker JS Lm::mu:: [78] 111f1l',jfff)1:J1T11111ff11-WUn',j::'I1":h'lf1l',jl~ffl',jl'ff~9i~1L,,::1Jru'l11 
u . " 

t'{~m~ i~~flT11111i 111iifl , U f1l',j l1JtI ',j ::mUtIl,;'lU 'l1'Y1 ',j, 1l ff~ fl'l ~ihtJ.yj9i ~ L'ifmfl'lf' fll~1J".h 

1J'il~tJ~ijT11111ff11~U n~flT11111i111iifl'U ':i::~1J 'lJ~' Uf)1':il1JtI'.i::mutIl,;'lu'll 'YI'.i' 1lff '~L1n 
" ... '1 d d ..r::i " .<Q ...;. ~ .a ~ 
~u1tJ'YI11fl11::C}f111ff':i1 (OR = 1.70 ; 95%CI = 1.40-3.00) 'VU1"m':i11f)1'.i"111f1',jfl'l"11Ufl"f)fl~fl" 

""~ .a... d '" .. ~.a .. 
1L1J1J11uty'l11'illf)f)1'l "11':i::~lH"f)UfltJ(OR = 1.60 ; 9S%CI = 1.30-2.00) 11uty'l11'illf)f)1'.i~11')fUfl 
, , , , 

.a oe:S d~ Mi!t .c:t..a A. 

fl11lfftJ'I(OR = 1.70 ; 95%CI = 1.30-2.30) 11uty'l11'illf)f)1'.i~11')fU~~1111"(OR =2.70 ; 9S%CI = 

1.70-4.S0) 

Gordillo V lm::mu:: [79] nlf)1'.ifff)1:Jl':i::~1Jf)1'.i'l1'T11111i111iifl 1Uf)l'll1JtI'.i::'YI1UtJl 

,;'lU 'll 'YI'.i' 1l ff1l111thU U::U 1~fl'lU~'YI6H'l f)1:J 1 lm::1J'il ~tJ~ijv'YIn~"i 111 , U m;11~1mh'l ~lU 1U .. . 
I ,.. ... '1 " d QI , " l.a d I " , 366 flU ~1J11 ~u1tJ':ifltJ":: 57.6 m::fl1Jf)1':i 'I1f111m1lJlJfl'YIlJlf)f)11HW":: 90 Uf)1'.i 

l1JtI':i::'YI1UtIl,;'lU'l1 'YI':i' 1l ff 1J'il~tJ~nl' l1''.i::~1Jf)1'.i' l1'fl11lJi1lJiifl~~' U f)1':il1JtI':i::mUtIl,;'lU 

'l1'YI'.i'1l'ff '~l1n fll~'.i::'I111'l 32-35 iJ (OR = 2.31 ; 9S%CI = 1.21-4.40) f)1':i'lJl~ffl'Hff~9ifl 

"" "" " '" "" ')f'\..l~\1~l~llffUmfl~ (OR = 2.0S ; 95%CI = 1.28-3.29) 

o ~ 4" , ... .. .. 
Perry S lm::mu:: [80] 'YIlf11'.iMf)1:Jl.fll1::C}flJlff':il ':i::tJ::n"l Uf)1':i':if)1:Jl lm::.fll1::':ifl~')f111 
. " 

iu~iJ1tJ.yj9i~L'ifmfl')fifll1~tJnlf11':ifff)1:Jl'tI,rl'l'l1U'1 (Cohort Study) 'Uf)~lJIP11fl~1'l 303 ':iltJ 

fI"f)1':i1~tJ~1Jl1 m1::ci1lJlff~liU'.i::~1Jff'l1~'\..l1J'il~tJ~ijfl11lJfflJ~Un~flf)1':ilfftJ~i1l (RR = 2.S0 ; .. . " 
9S%CI = 1.30-5.60) liifl1Lml::"'1~tJfI11JfllJV'YIn~"'il1f)1P11UtI':i~fl itliHlfl ':i::~1J CD4+ T • 

.d "..:s"j i QI Q.I' d" ~ :1 Q.I dd 
Lymphocyte fll~ ':i::tJ::n"1!1'Y11UtIl1l1U':i 1'YI':i 1':iff 11"::tJ'I~1J11.fll1::C}flJlff':ill1JUu'il'iltJ'YIlJ 

fI11lJfflJ~Un~ flf)1':i 'lJ, l1'fl11lJi1lJiifl' Uf11':il1JtI':i::mutIl,;'lu'll 'YI':i i 1l ff (RR= 1.90; 95%CI = 

1.24 - 3.02) 



51 

o c9 Q,I Q.I tI ~", 0 

Bangsberg R 1L"~flW~ [81 ]'VIlfn'Hl'f11:J1f111lJfflJ'W'W li'\J~~fl11~91lJm'.il~ ~fn'J'Y11'Wlt1 

fl11lJl1lJij~ 'J~tI~L1m'\J~~fn'.i1tJth~'VI1'Wtll~1'W'lL 'VI'.i i 11fflm~~mfl1'.i~'J1~1f1tJ!lJ1W i 11 ff1'W 

" tJ!lJ1WL;f~ 'b1ff1'Wlil~fI 

. ~ i" ,'" 'I '" .1 " ... Mohanuned H um:flw:: [82] YIlfl1'HU11:l1fn'J 'I1f111m1lJlJ~ L'Wfl1'J'JtJlJ'J::'Vl1'Wtnm'W'J 

" 
L 'VI'J' 11ff'U~~~~fll;f~L~'lfi ~1 1'WlJ"1J'I1qtlrl'LCHtJlh ~1'W1'W 273 'Jlt1 Lfltl1,*fl1'JtJ'J::Lii'Wfl11lJ 

, '" i '" .1 " "" 'i ,... " , ".'1 " ... ... '.i1lJlJtl 'Um'J'.itJlJ'.i::'VI1'WtI1~1'W'J L'VI'.i 1'.iff fl1t1 Self-report 'WtJ11 fjlJ1t1'J~tI":: 34.4 m::fltJ 

fl11lJl1lJijtl1 'W '.i::~tJ i~~ i'Wfn'.i 1tJlh::'VI1'WtI1~1'W ~L 'VI'.i i 11ff1m::~mfl1'Jfffl1:l1~1t1 logistic 

regression Lrltlfl1tJfJlJ fl'VIi'W"'\JfN~1m.h~'W ~ 'WtJ':h 1J ~ ~ tI~iifl11mYlJl~' 'Wl1 ~ ~fl11lJl1lJijfl 1 'W 

'.i::~1J i~~' 'Wfl1'.i 11JtJ'.i::'Vl1'Wtl1~1'W~ L Yl'.i' 11ff flfl 'Wq~m'.ilJfn'.i~lJlfl~ ~~~lJ1L~" mHJV" (OR 

= 3.92 ; 95%CI = 1.69-9.09) 

Power R Lm::flW:: [83] n1fl1'.ifffl1:l1f111lJfflJ~'W11'\J~~1L'J~ff,:rtJff'4'W'VI1~ff~fllJ fn'.i 

~flm'.iti1Jfl11lJLfI'l t1f1U tJtJtJ5Lffli (Denial) U,,::fl1'.i 1 '*ff1'.i Lff'W~fI ~ ~fl1'J 1 fl1:l1~1 tltl1~ 1'W 'lL 'VI '.i 

i 11 ff Vi1J'.h fl1'.i i ~11JU HffU tJff'4 'W ~lfl~fflJ'.iffiim1lJfflJ~'W 11 ~ flfl1'.i 1 tJtJ '.i::'VI1'Wtl1~ 1'W ~ 1 'VI'.i 

'11fftldl~~tlLlitl~Lm::1J~~t1~iim1lJfflJ~'W11 ~~'.i::~tJfn'.i1,rfl11lJl1lJijtl1'W'.i::~tJ'~~1'Wfn'.i 

11JtJ'J::'VI1'Wtl1~1'W 'lL 'VI'.i i 11ff i~un fn'.i 1'*ff1'.i lff'W~fI lm::'Wq~m '.ilJfl1'.i~lJLfI~ fl~~lJUfl"flflHfl" 

tldl~ii,:rmhfiqJ'Vl1~ffa~ (p < 0.05) 

ri1'W1J~~t1~iifl11lJfflJ-W'W11~flfll'.i 1 ,rfl11lJl1lJij~ 1 'W'.i::~tJ ill~ 1'W fl1'.i 1tJtJ'.i::'VI1'WtJl~1'W 'lL 'VI'.i 

i11ff i~LLn tl1t1'.i::'I1';h~ 25-34 iJ m;lJ~1fld1~~L~lJ1tJfl1'.i1fl1:l1~1t1t11~1'W'lL 'VI'.i i 11ff (Naive) . . . 

fl1'.i 1 ~ff1'.i Lff'W~ fiLm:: '.i:: ~tJ fl1'.ifffl1:l1~~1 
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,)'1rJ1nfll'l1~rJiiJ,j\n1-u'1 ''U~1J1rJ~1'U1'U 148 fI'U ~iim~1:: 'wh:j 25-69 tJ ' i'1niJ :i:: llJ'Ufl11 

,,rfl11lJ11lJ)jfl' 'U fll'lftJiJ'l::'Vll'UrJl~l'U ~ 1 'Vl111f~,)'1rJ MEMS YltJ-,hH'1J1rJ~iimrJlJlf)f1';h 50 
'U • 

iJ tJ~'I11fl11::'Vj'VliltJ~~11~VlJ''U ,)'1'U Executive Function U,,:: Psychomotor Speed u,,::nl':ili' 

~l'll~Yl~~ iifl11mYlJ~'U ti~flfll1' ,rfl11lJ11lJ)jfl i'U'l::~tJ 1lJ~i 'Ufl11 ftJiJ 1 ::'V11'U rJl~l'U ~ I 'm 

i1f~ 

Clifford B lm::mu:: [86] Yilfll1ffmn~mm::'VltJ'tIfl'lrJl Efavirenz ~mrnllW::'V11\1 
SI 

'l.h::~1'Vli~1'Y1rJl 'Ufl'l~~~Iq;fl1fl'tfifl1 l~rJi,*fl1'lffnlll1~\I'Vl~"fl'l (Randomized Double-blinded 

o ~ i " ,''' i QI .1 " "'1 Trottaa A lm::flW:: [87] 'Vllfl1mnlllfl1'l 'I1fl11lJ'l1lJlJfl 'Ufl111tJu1::'V11'UrJ1911'U1 'Vl1 
, .. 

i 1f~i 'Ua{hv-ri i,)'f, IVl91'l'U~1 'Vll i 1f~ i 'UnrilJ NNR TIs l)jmtn VtJl-riV1JtltJnrilJ-ri i,)'ftJrJ1~l'U ~ .. . . 
l'Vlli1f~ i'Un~lJ PIs 'Oln~1J1v~1'U1'U 596 fI'U YltJ'h ~tJ1v~iifl11lJ'i1lJ)jfl~~''Un1'j 
QI I " '" 1 "1 QI , 1.1, " " , 1.1, " 'ltJ1!l::'V11'UV1911'U'l 'Vl'l L1l~ YltJ 'UnqlJ'Vl 'lWl NNRTIs lflV":: 37.9 1m::: 'UnqlJ'Vl 'lWl PIs 

" lflV"::: 50.5 

Schneider J lm:::flW::: [88] Yilflllffnmfl11lJfflJl~''Uti'tlfl'lfflJl~''U1imYl~~ l::'I111\1H'tJ1V .. 
~flllYl'Vl6~fhnl';jf nll1 ~6flll '1 ,rfl11lJ'i1lJ)j6 '1 'Uflll fmh:::'V11'UVl91'l'U ~ 1 'Vl1 i 1f~'l 'U~1J1rJ 

~1'U1'U 744 fI'U ,)'1VlltJtJlh::lfi'UtJwmYlfl11lJfflJoW'U til:::'I111\1~tJ1V~611Yl'Vl6~Yi ln1'j f nm [The 

<1:9 I Q.I cv d'..d.c::l I 

Primary Care Assessment Survey (PCAS)] ~mflllffnlllYltJ11 fl11lJ~lJYl'U1i'Vl~1::'I11N 

".'1 I ,,~~ QI .1 '" QI QI '" '1 " ,''' '1 QI • 1 " '" 1 
~U1V91VllYl'YIV L1J'Uu'O'OV'YIlJmllJ~lJYl'U 1i916flll 'I1f111lJ'l1lJlJV 'U fl1l ltJu1 :::'Vll'UV11P11'U 1 'Vl1 

~hf~ 11,,:::tJ~'I11~1'U fl11lJl~mh'U1JflfI"I~V1ntJVl91' 1 'Un 'Vll i 1f ~ 11"::: tJty'l11'V11\1 ~'tI fllYl i91 

1~'UtJ'OiVL~v1'1i'6'1ntJnu 'l,rfl11lJ'i1lJ)j6 '1 'Ul:::fltJ ili~hJf)llftJ1l1:::'V11'UV1~1'U~ 1 'Vl1 i 1f ~ 

• SI 

ftJiJl::m'UV1~1'U~I'Vl'li1f~ 'tIfl\l~tJ1v~'lmy.yj~~ltjffl1fl'tfiv1 'l'UAbidjan (Cote d'Ivoire) l~v 
o ~ "" I '1 .k '1 I ~ ... , 

mfl1lf1nlll1'tf'lYll'lW'Ul W 'tf1\111"1 ~11"1'11'U'I 'U 3 'H'U1vnUnnlll flV 'H'U1rJ Infectious 
.d I Q.I , 

disease unit, Healthcare and couselling unit 11"::: Antituberculosis center lJnqlJ9116Vl'1 

o • 1 "" ,''' '1 QI .1 " '" 1 ~ QI '1 """'" QI " '01'U11.J308 fl'U f)llul:::llJ1.Jfl11lJl1lJlJ6 'Ufll'lltJul:::m1.JVl9111.J'l 'Vll L1l~ 'l511ifl1l~lJfllllW 
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".'1 '" "1 , "'" I '" I .,., '" • I 
Fju1fJ~lmflff'1H1'HL~~11'VfV1fJ ~w 'lflflWCVJ 'Uf)1'Jl1U'I'J~1IU ~11lJ'J1lJ1HJ 'Uf)1nUu'J~'Yl1'UfJl 

.. " "'1 1 01 .a" ," .a Q,I lI'I la QI'SI 4I!t Q,I d 
1I1'U'J 'VI'J 1'Jff m.l 'U~Wfl11'JfWll~ 90 m.l'J~1Iu LlJ1I 1111~9'I'I1I9'I'JfWll~ 90 ml'J::1IU1I r·m 

fll'Jffmnrm11 fl~lJ~1mh'l~~11lJ~1lJijV''Ufll'Ji'utJ'J~'Yl1'Um~1'U~1'V1'J'1i'ff ''U'J~~u'1J~ 

!VfJll~ 52 1111~il~~fJ~~~11lJlrlfJ1.,rV'InU~11lJ~1lJijv ''Ufll'Ji'utJ'J::'Yl1'Um~l'U~l 'Yl'J '1i'ff ,'U 

'J~~u11J~ '~uri 'J~fJ~1Jm~i'mn{lJ1flfl11 1 ib 'J~~Ufll'Jfffl1:n{ff'l) Ull~ff9'I'J'UV'IfJ1~1'U~1'V1'J ... ... 

Beach M Ull~~W~ [90] li1fl1'Jffmnm1lJfflJ~'U,r'J~'H11'1fl1'Ji'uri1'1fflJ~'U1i.fl1'Yi~11'Yi'YlV 
. " 

lj~v~ibtln~~1;fVLV'lf'Vi''U~lJlJV'I'UV'I~11lJl~'UlJ\fI:W'lf1~ (known as a person) 111fJ 

li1fl1'Jffml11i'l~'J'jW'U1 W ';1'11Jll1 '11 1Jm'Hd'l ~lflfl~lJ~1Vth'l~1'U1'U 1 ,743 ~'U ~llfll'Jffm:l1 
• • I " 

~U11fl~lJ~1mh'l-Vl1~i'uri1'1fflJ~'Uli.fl1'Yi-Vlll'Yi'YlV~~~~iJ1t1-Vl~1I1;fVLV'lf1vi''U~lJlJV'I'Ufl'l~11lJ 

l~'UlJ'41:W'lfl~ (known as a person) ~D9'I'j1fll'ji,r~11lJ~1lJijfli'Ufll'ji'U1.h~'Yl1'Utl1~1'U~1'Yl'j 

1 1i' ffi 'U 'j~~U~l~'U ff1'U h, qj lm::ff1'U h,qj~fJ W.fl1'Yi'M19'1~~~'U lJ1'YiUlI'Yi'YlV9'l1lJ'IT 1I'H lJ1t1 \j 

f111lJl~V,r'U, 'Uf)1'j i' fl1:l1~1t1tJl~1'Ull 'Yl'j 1 1i' ff ~f111lJl~1 tl1I'Yl1'1ff '1~lJ i'U 'j ~~ U~l) ~Hlfl 1'j fffl1:l1 

p .;. jQ Q CLI ... I A I Q,I"~ Q,I QI d -'11:1. 
~n tI logistic regression IlJ Vfl1U fJlJfl'Ylli'Yi II 'U fl'l9'l111 u 'j V'U '1 'YiU11 fll'j 'j U ~ 0'1 fflJ'Yi 'U li.fl1'Yi 'YlLL 'Yi'Yl tllJ 

. " 
~fl~iJ1t1n~"I;fV1V'lf1Vi''U~lJlJfl'l'Ufl'l~11lJl~'UlJ'41:ltl'lf1~ (known as a person) ~m1lJfflJ~'U,r 

I , " I.,. , .... 1 " "'1 1'" 9'IVfll'j 'Hfl11lJ'J1lJlJfl 'Ufll'J'jUu'j~'Yl1'Utl19'l1'U'j 'Yl'j 1'jff (OR =1.33; 95%CI = 1.02 -1.72) 1Lll~ 

.cI Q,I QI d'. Q,I , ... 

lJ~11lJfflJ'Yi'UTi9'lV'j::"UViralload 'U'j~1IU Undetectable (OR =1.20; 95%CI = 1.02 -1.41) 

Ira B Ull~~W~ [91] li1fl1'jfffl1:l1i1'1fflJ~'Uli.fl1'Yi i 'U fll'ji'fl1:l1 i 'U~l'Ufll'J~flffl'j 'j~'H11'1 
" " , d oCl 1 1 d QI QI " ... '1 1 ~ 11 'Yi 'Yl tlU II ~ ~iJ 1t1'Yl 9'1 " 1 'lfflLV'lf V1 1m:: fll 'j lJ 19'1 'j 1 ~ 'J fl1:l19'11lJ 'U" 'U fl'l ~1J 1 tI "tlli 1 fll 'J flfl1:l1 L 9f 'I ... ... 

'Yi'j'jW'U1 W ';1'11Jllli1l1Jm'Hd'l mllJ~1flth'ltJ'j~flflU~1fJ~iJ1t1~~1I14flLV'lf1fli ~1'U1'U 264 ~'U 
1111 ~11'Yi'VIv~lilfll'I i' fl1:l1 ~ 1'U 1'U 69 f1'U L~ ~ fl'ljjfl~ i cNtJ'J ::lii'U fll'j ~fl ffl'I 'j ~'H 11 'I 11'Yi 'YlVll11~ ~iJ1t1 

tJ'J~flVU~1t1 General communication questionnaires Ull~ HIV-specific communication 

questionnaires ~llfll'jfffl1:l1~1t1 Multivariable models 'YiU'h fflJ~'U1i.fl1'Yii'Ufll'ji'fl1:l1i'U~1'Ufll'J 

~flffl' 'J::'H 11'111~'YlV1m~ ~iJ1t1~~~L4flL fl'lf 1 fli ~~ 11lJfflJ~'U,r nUfl 1'jlJ1i'Ufll 'j 9'1 'j 1 ~ i' fl1:l 19'1 llJ ... 

'IT 1I'HlJ 1t1 U~ ~,~ tI~11m~lJli'fl1:l1n1J1L'Vi'YlVV~1'1~fll~ fl'lL~'U L 1111'U 1'U fl~N~'IT mhti ty'Yl1'1 ff()~ 



"j 
'UfIfI 3 

tI 

1;1'U01'lfftllJ11;~11m1::'I11tJ~',.nnr1 (Prospective Cohort Study) 1~tJ";101lfftllJ1 4 fll~ 
... , d " iSl' I ~ I QI QI 0' 

un::lJ'l::tJ::rHn 'U01lltl'Ul1'Ul1lJ'Utl\!n'UtNfl'U 'Uu~n::fl'U~tlflH 'I11~tl'U4 n't1~1'11 

_I i" ,", }f'I l"j ... ,l i'" <I 
lJ'l::'Vltl'l (Population) ~Utl Fj1J1tJ~ ,'I1~'YI~~l'lftlltl'lf tl1un::ltl~n' 

tJ'l~'Vltl'll{JnnJ1t1 (Target Populatio~) ~t) ~1J1tJ~mY~~~l4tlltl'lf'tl1~lJ1l'Utl11 
~ ~J 1 <I 
ltllJ1U'U'UFjU1tJ'Utltl W l~VitJ1'U1n~K1n~mw 

• tI • 

tJ'l::'Vltl'l~·;Jt)rh.:a (Sampled Population) fit) ~1J1fJ~ myVi~~l';mtl'lf' t)1Viml'Utl11 

ltllJ1U'U'U~1J1tJ'Utltl i'U fliiiItltJij~lJo'Uun::tJiju~ un:: fliiiItl hfl~~~tl'YI1~l~fffflJ't;'Un w 

h~VifJ1'U1n~K1n~mw 
• tI • 

e1J1fJ~ 'I1qjVi~ ~l;$tlltl'lf' tl1VilJ lltllJ 111 'U'U~1J1tJ'Utltl i'U fl iiUtl 

.::=.Y QI .Q" Q,Q 1 Q , QI QI tI 1 <I i" 
tJlJfllJtl'U1Ln::tJlJUVi un::fln'Utl lfl~~~tl'YI1~lViffn'lJVi'Uti w HVitJ1'U1n~K1n~mw un:: 'lftl11 

fl1'U 1W 'U'U 1~~1tlt.h~ i'U O1':i fftllJ11;t~11m1::'I11 tJ'Ii'H'I1U 11 ~ tJfi 1 '11 'U ~ i 11'ijff~ rl1'Utl~ lJ~1tltj,~~Vi'U 
tI 

&9 Y " I d", QI ." , "1 .. 1.&::1 
fl11::9flJlff':i11Ln:: LlJVi'Ufl11::9flJ1ff':i11111tl'U 1 ~tl 2 ~1tJ~~':i~t) LU'U 

[92] r = 

(PJ - P/ r I + r nJ . 
o ' QI rd d" 

n. = ~1'U1'Utl~lJ~1VtJ1~'YIVi'Ufl11::9flJ1ff':i1 

I10 = ~1'U1'Utl~lJ~1tlth~~ilJ'Vt'Ufl11::CJ1lJ1ff~1 
r = ff~ri1'U'UV~~1'U1'Utl~lJ~1t)d1~~'lJVi'Ufl11::CJ1lJ1ff~1~tl~1'U1'Utl~lJ~1tld1~~Vi'Ufl11:: 

.d 9J 1Q1 

9flJlff':i1l'YI1tl'U 2 

Za. = ti1Utl~lJ1~':i!1'U~'~~ltl~1':iH01':iU~tlU~~u'U'UtJtl~'Ut)~ti1fl11lJfln1~lfl~t)'U 'lfiI~~ 
'Ut)~':i::~'Ufl11lJl~mr'U~~t)tJn:: 95 nho'U 1.96 

Zp = ti1tJtl~lJ1~'j!1'U~'~~ltl~1':i1~01m~tlu~~u'U'UtJtl~'Utl~ti1f111lJflm~lfl~tl'U'lfiI~~ II 

'Utl~ti1'U1~01':i'YI~n'tl'U~l'vho'U~t)tJn:: 80 l'vho'U 0.84 
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95 

i'Wf)1l l1JtJl::'Yll'WtJ1~1'W~lmi11ff fifl 1.70 (~ijTiltr~w~,,!~ ~1f1.:n'W1~tJi'W\ph-:JtJl::L'YlI'I') [78] 

.... i " l.a i ....; ," i .... -, " "1 Po = fllPlll'Ufl-:Jf)1l l1fl11lJl1lJlJfl 'Wl::~1JlPllmllfltJC1:: 95 'Wf)1ll1JlJl::'Yll'WtJllPll'Wl 'Yll 

." . 
i11ffi'W~ihfJ'Vi~~I:jffl1fl'lfifl1'Vii~W1Jt1l1::~lJ1I'I'!1 fifl 0.24( ~lfHl'W1~tJi'W~NtJl::L'YlI'I') [93] 

P, = flml'Ufl-:Jf)1'j, 'I1'fl11lJ~1lJiifl' 'W'j::~1J~lfl';h!fltJC1:: 95' 'Wfll'jl1JtJ'j::'Yll'WtJ1~l'W~ 1 'Yll 
." . 

i11ff ''W~ihv'Vi~~I:jffl1fl'lfifl1'ViW1Jm1::~lJ1I'I'!11'yiln1J 0.408 tll'W1tu~lfl "l~'j R= P/ Po 

P = ff~ri1'W'Utl-:JfllPlllf)1l' 'I1'mllJ~1lJiifl i 'W l::~1J~lfl'h!fltJC1::95' 'W f)1l11JtJl::'Yll'WtJl 
." . 

~1'W~1'mb1ff''U~ihtJ'Vi~~L:jffl1fl')fitl1 m~tJ'j::l1'h:J 2 mllJ l'yiln1J0.296 

Q = 1- P l'yiln1J 0.704 

tll'W1W' fi'fl~lJIP11tlVl-:J~W1Jfll'J::~lJ1I'I'!1 l'vhn1J 89fl'W UC1::fl~ lJlP11tlVl-:J ~ i ~W1JfI11::~lJLI'I'! 1 

l'yhn1J 178 fl'W 

rj1~Vt111JLt1~ v'U 'II 'W l~'Utl-:Jfl~lJlP1 1flVl-:J Lrltlij fll'Ht1~V'WU t1C1-:JTllfl11lJL ~tJ-:J 1m:: fl m lfll'j, '11' 
. , " 

mllJ~1lJiitl ''W'j::~1JlPilfl ';h!tltJC1:: 95' 'W flll 11Jt1'j::'Yll'WtJltKl'W~1 'Yll i 11 ff , 'W ~·'htJ'Vi~~I:jffl1fl')fitl1 
. ~ . " 

'Vi il1W1JfI11::~lJ1I'I'!1~-:J\P11'jl-:J~fl i tJij 

I 

TllmllJl~v-:J ( R) 

1.60 (P =0.384) 1.70 (P =0.408) 1.80 (P,=O.432) 

Power Power Power Power Power Power 

80% 90% 80% 90% 80% 90% 

0.24 119 160 89 119 69 93 

0.20 153 207 till) 155 89 121 

0.16 204 276 154 208 120 163 

l~fl i 11' fl~lJIP11tlVl-:Jij ~1'U 1'U I~V-:JW tlffll1 11Jflll 11fl l l:ar'li' fllJC1'Yll-:J ffi1~ ffll1 i'1J 'li'fllJ C1 'j:: tJ:: tJ11 , 'U 

ff~ri1'U'Utl-:Jfl~lJIP11flVl-:J~W1JfI11::~lJll'I'!111C1:: il1W1JfI11::~lJ1I'I'!1' 'UlY~ril'U 1:2 ~1~V~-:Jnll1'U~ i ~ . . 
I IClI IQI 0'"'' .ai~" TIl Po l'Yllfl1J 0.20 UC1:: R l'Yllfl1J 1.70{ P, =0.408) UC1::m'Ul~ 'UflWV1~fffl1J'YlltltJC1:: 80 lWtl l1 L~ 

, . 
o I ClI I 4 0 Q,I .c::.Q,I.a I d ~", 0 , Q 

~1'Ul'Ufl'llJlPllfltJl-:J1WtJ-:JWtl ffll1l1J fllll~tJ fltlfl'llJ'YlW1JfI11::9flJ1I'I'll ~l'Ul'U 115fl'U UC1:: fl'llJ'Yl 

" " il1W1JfI11::~lJ1I'I'!1 ~l'Wl'W 230 fl'W U"::f)1l~ml1fll-:JijLll'Uflll~mnitJ,j'l-:Jl1trl ~1~tJth::lJltU';h~:: 
~ 

" , 
ij1flfllff Drop out i111n'U!fltJC1:: 10 ~-:Jt!'U~-:JtKtl-:J~ml1fl~lJIP11mh-:J'Viw1JfI11::~lJ1I'I'!1 ~l'Ul'U 126 

. " " 
fl'Ulm::fl~lJ'Viil1'Yi1JfI11::~lJ1I'I'!1 ~1'U1'U 253 fl'U llm;-:Jff'Ufifl 379 fl'U 
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" 
1. ii61Q~-:Jllfi 18 tJ lih.JI'1''U1U 

2. iifll~ffmn~~~'UU~~mJfffl'l:n~'Uiu ff1lJlHlth'U L;iv'U vh llCl~ 11'1'91tl'ULiI'Uflnnivwi~ 
" "iJ" " I ~ 1 0 ~ ... '" i d 3. ~ 1VV'UVtllJL'U1~1lJfll~fYfl'l:l1 91V'Yl1fll~l1fl'l:l1 4 flHm'~lJ~~V~L1Cl1 'Ufll~Lf1'U~1'U~1lJ 

" .u'tll.!Cl'Utl-:JfI'U i .u'UfiCl~fI'Ufitlfl1 -:J 111-:Jt1'U4 ffU111,1 

J <V <!I 
lflwenm1 fI ~ un)f)fI flfl 

iiU~:;~fll~ 1 fl'l:lll ~ fltHlJlfl'! 11LCl~ 1 ~ fI'YlH~91L1'lfg'U '1 ~1rJm'Yll-:J ~91L1'lflJlritl'U L .u'll1lJfll~ 

,<v , 
m1qllvl1f1tlH (Sampling Techniques) 

lrnfll~~lJ~1tltl1-:J~1rJ Systematic Sampling ~lfl "l~'U~'\Jf)-:JfI'U i,n 'U fll~ L.u'11'Ufll~1 fl'l:ll 

1 'IlrJ L~'U 2 'I1rJ ~lfl flih1fltJij~lJt1'UUCl:;tJijU~ UCl~fliii1fl hfl~l1~f)'Yl1-:JL'WfffflJl~''U,rn~f) h'T~fl~1J 

~1f)tll-:Jlh~lJ1W 30 'lltJ~tl1'U 

... ..~.. I "I 

fflJfl11HU 'If-:J1J 8 ff1'U flf) 
• I 

, .. " ... ,.1'" I ... ~ '" 111 " ,,,nUll U'U'Ufff)'UfIllJ'Uf)2q!Cl'Yl1 lJ l1Ufl L'V'Iff 61Q 'l~l1'Ufll~l1fl'l:ll 61'lf'V'l 'llrJ 111 fffll'Ufl1'V'1 

fflJ'lff fll'l 1 ~ff1'l~tltlflq'Yli~tl~91U'l~ff1'Yl fl1'l 1 ~ff1J'U' '!'i~ M~tl61M1'llff1lJ hflU'l~~1~1 hmnv 

1f)fllff fliii1fl~1 fl'l:ll U'V'I'Yl6Hlilfll~1 mn i 'UiJ~~u'U ~~tJ:;L1Cll~1fl'l:l1t1'UU'V'I'Yl6Hli1fll'J1 fl'l:ll i 'U ~, ~ 

iJ~~u'U 'l:;tJ:;nCl1~'~1'UtJl91'1'U~1'Yl'l'11ff~'U()-:JiJ~~u'U 'l:;~'U CD4+ T lymphocyte rif)'UUCl~M"-:J 
Goo! " "41' QI QI 1 QI QI " "Q1 i'" fll'l'lf1'1:l1~1rJm~1'U'l 'Yl'l 1'lff ~~11'U Viral Load flf)'ULm:;MCl-:Jfll~m'l:l1111tJrJl911'U'J 'Yl'J 1'lff "!91'J 

m91'l'U~l 'Yl'l i 11ff~' .rl'UiJ~ ~u'U ~1'U1'UL~11'Uf)-:JmI'1'1'U~ 1 'Yl'l' 11ff~1'U11'l~'Yl1'U~f)1'U i1'Ylni 'Ufll'J 

... I... 111"'" 0 0 i ""i! .... 1 " "'1 , ... , " l'Uflfll'lf11:11'V'1rJl'U1Cl fll~ 111'J'UfllU'U:;'Ul M ~ 1rJ'l'UlJ'l~'Yl1'UrJl~1'U'I 'Yl'l 1'J ff M91HL1Cl1LlCl:; 

; tI , QI" ".ell i'" , "CLI : of:!I i ""i! ... ff1JllfflJf)~lflU'Yi'YltJflf)'Ufll~m1:l1111rJVl911'U'l 'Yl'l 1'lff fll'J l1~'Ufll'lrJll91f)'U M~ 1rJ~'UU'J~'Yll'UV1 . ~ 

91'1'U ~ 1'Yl 'l' 11 ffl..r ~ 'l-:JL1Cl 1U Cl~ ff~lL fflJf)~ 1 flU'V'I'Yl6i 'U 1'U 91'l1~ 1 fl'l:ll llCl~U'l ~ 1~fll 'J 1 fl'l:ll~ 1rJV11'1' l'U 

~1 'Yl'l' 11ff~1f111'lf'J~11jrJ'U 
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· tf1uth l1lJlJ'lh:aiJtJfllllJlllJijV itJtll'j1'lJ'lh~'YI1\Jtll~ltJ~1 'YI'j il1'ff ~nj'1Jtn~ll im) I~U 

~ ~ Q.I Q.I _ I ... I oQ .d~ 
Clf.:j Hl~tI~~ 11 u ".:jlJl ~lf1U lJlJ u 'j ~ IlJtJ flOlfll'Vi'lfl~ 

~ . 
w • 

'\Jt).:j ~~~L~t)LV'If i fl1/~ibm t)~ ~i tJ 11'j ~L 'YIffllij'YI 1''Vi tllm ~ 1 n~ [94] Lm~ ~ lf1 i 11'U tJ Vi f1nm l' lJll'j ~'YI1U 
"iJ 1 ' '" i I d.!l .:il tll'\Jt).:j~ ltJ tJu~m:ntJ (Medication reminder card) tJ'lfl.:j'l1tJ.:jL~t)tJ'YIHltJlJl f1l'mU"H"fI~UtJU 

~t)tI~~ Adherence itJtll'I1'lJU'j~'YIltJtll L'yhnlJ 

[0 "J1IJfl f .~;tlU,." ,,."'~ OlilvlJ~o'lJ '~fl f.~ '~i"'; tlU, .",,. ",11; V ilio,., ,.,';v,ilVlJx 100 J 
~ltJ ltJfI l' .:jlifll'j 1'lJU 'j ~'YIltJ til 9lt)L~ t)tJ 

w 

l~tll,*fll~t)tI"~ Adherence '\Jt).:jUlJlJU'j~LiJtJ~lf1 Self-report U"~tll'j~'jl~fft)lJCJfll~tlllJ 

'" <9 '" .1 "iJ i"i .... <I" lJtJ'YIml"1'jlJU'I~'YI1tJtI1'\Jt).:j~ ltllJl 'If tJtll'jlLfl'jl~'I1'\Jt)lq!" 

· '... .1.... , ,,'" " "'1 i '" i:flUt13 UlJlJu'j~llJtJ mtll'I'YI1.:j'j1.:jtlltlU"~H"'\J1.:jlf1t1.:j'\Jt).:jtll~ltJ'j 'YI'j l'jff(HIV Physical 

'" ~ ~?t' ~ • I.... "'....".....: ~ '" "iJ Symptoms ~ lJlJflll:ll L'YI tI)Clf.:jllJtJ ffltJ '11 tJ.:j'\J t).:jUlJlJu 'j ~ IlJtJ fJOlfll'Vi'lfl~ '\Jt).:j ~~~1'l1t)1t)'If I t)1/~ lt1 

1tl~ffitJ'lh~l'Y1ff~ij'YI1''Vitllm~ln~ ltJffltJ'\Jt).:j ACTG Symptoms Disease Module [94] ij.u't) 

o "0 I" .:I t r mmlJ 22 '\Jt) mmlJ11~"~'\Jt)lJfI~UtJ'W 0-4 fI~UtJtJ fI~UtJtJ'jllJt)~'j~'I11l.:j 0-88 fI:;UtJU 

tll'H111"H" itJ.:jltJ1~tlihfl1itll'ju1i.:j~llJ1f1Ol~t)t)m~tJ 4 'j:;~lJ mlJ1f1Ol~f1l'j iMfI:;UtJU 

l~tlf1l'j ''*fllf1:;11tJtJ'jllJ'\Jt).:j Maximum possible "lJ~lt1 fllfl:;UtJtJ'jllJ'\Jt).:j Minimum possible 1m:; 
w 

'I11'j~1t1~ltJltJ otJ~'j fllfloitJ utJ.:jt)t)m~tJ 

ill'Vi lJ m tll 'j 
... '" 1 '" 

flfl lJfI:;UtJtJ'jllJl'Y1lf1lJ 0 fI:;11tJtJ 

Q '" d " ... '" 
, , 

1Jmtlln:;~lJmf1tJt)tI flfl lJfI:;UtJtJ'jllJfl~'j:;'I11l.:j 1-29 fI:;UtJtJ 

ijmtll'j 'j:;~lJllltJ f1"1.:j 
... '" 

, , 
flfl lJfI:;UtJtJ'jllJt)~'I:;'I11l.:j 30-59 fI:;11tJtJ 

'" '" ... '" ~ , .1 ill lJ m f1l'n:; ~ lJ lJ 1 f1 flfl 1JfI:;UtJtJ'jllJ~.:jU~ 60 fI:;UtJtJ'\JtJ 

· ,... .1.... <9" " 1 '" . i:flUt14 UlJlJu'j:;l1JtJflll:;ClflJlff'jl~lt1~tJ1fl.:j ~tI UlJlJl~ Beck DepresslOn Inventory II 

" (BDI II) ~UlJflll:lli'YItl l~tJ ~ltJltJ 21 .u'fl U91,,:;filmlJ~:;ijfl:;UtJtJ~.:jU91 0-3 fI:;UUtJ fI:;UtJU 

'jllJfl~1:;'I1'h.:j 0-63 fI:;UtJtJ 

f1n 11 U~H~ f11'j U1:;liJtJ1 :;~lJfllllJ'jtJ 11 H '\J fl.:j flll:;cjflJ1ff~ 1 l~tJ 4 1 :;~lJ~ llJ 1f1Ol ~ tll'H1 U" • 
H~lJl~1!ltJ'\Jt).:jUlJlJU'j~liJtJ u1i.:jflflm~tJ 

~, <9" 
llJ'VilJflll:;Clf1J1ff11 (Normal) 
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ll1J1JU'i:::&Wm1:::c]hJlfY~1~1tJ~'m)-!I(Beck Depression Inventory II) ihhfl11lJl~tJ-!ll~W1ii1~fI11lJ 
" i'" CV ... 1 .q ~Q.I .. .I ' Q,I ~H)~fI"fl-!lmtJ 'W~1tJ fflJlJ'i:::ff'YlTifl"l'll'\Jfl-!lmfl'W1J1f1(Cronbach's Alpha Coefficient) 1'YI1f11J 0.92 

. " '.r::::I 0 I Q.I 

lm:::mfl11lJ1'rW-!l'Yl~fffl1J911(Test- Retest Reliability) 1'Yl1f11J0.93 [47] 

)Ie> '" '" 0 .. l.q ..:I"" Q,I i. 1 fJ1~W "'W1111J1JlJ'i:::llJ'Wm1:::91lJ1fY'i1~1tJ"1m-!l(Beck Depression Inventory II) lJ'Yl~"fl-!l 
. " 

ieMn1J~i11tJ~""qjli~~1;';mfl'1f'fl1 hJflih1f1 hfl~~~fl'Y11-!11'VlfYfflJ-W'W,r ~1'W1'W 30 'i1tJ 'Vl1J';h~fh 

fl11lJl~tJ-!ll~fl11i1~fl11lJfftl~flti'tl-!lmfli'W ~1f1fflJU'i::iY'YltV"~1'\Jfl-!lmfl'W1J1f1 (Cronbach's Alpha 

Coefficient) '~'lhn1J 0.84 

lhu~5 1L1J1Jfi'''mfl-!lm1::11'YlnUqJqJ1'~tllJl::fI::1Lm ieMU1J1JU'i::tij'Wll'YlnuqJqJ1 Montreal 
. "" 

cognitive assessment (MOCA)\1,jml1~n ''Ylfl ff1lJl'it1U1::11J'W'I1,.j'lYi~1-!1 '1 ~-!lij fl11lJ~-!I i\1 fflJln 

f1l11J7'1111~"f1l1 (Executive Function) fl11lJ~1 nf11:l::fflJ-w'W,r'\Jtl-!lff1f1"ln1Jf1l1ff~l-!1lUU1J1J 
• .q .qo 01" Q,I 

(VI suo construction) fl11lJfI~ 111Jflfl~ f1l1f1~m'W1WU"::f1ln1Jlfffl11::1fl1J"1 (Orientation) 
y ~ ! d 41 d 

i'1fL1"lU1::1lJ'W'Yl-!l'l1lJ"U1::lJ1W 10 'W1'Yl l~fllJmfl::U'W'Wl"lJ 30 fI::U'W'W 

o I QI " fI11lJ\11L'Vl1::'\Jfl-!lf1l1'Yl"fftl1J 1'Yl1111J 1tlfl":: 87% [95] 
. " " 

i '\.J f1l1U1 ::11J '\.Jfl11lJ1fffllJ'j1f1~1'\.J~l-!1'l ff1'11 i'1Jf1l1 1 ~ flfI i' -!lij~1 ~fI' ~n1'11'\.J "Lf1W ~l ~ fI i eM 

mllJ~1tlth.:j~'li'Vl1Jm1::11'YlnuqJqJ11~tllJ 1~'\.J Normal control ~-!I~lfhfl::ll'\.J'\.J1\1~fI'\Jtl-!l11~lJ 

~1tld1.:j i'\.JU~"::~l'\.J ,.j'tlfl11'h~lf1::U'\.J'\.Jm~fI'\Jtl.:j11~lJ Normal control Otli1'Vl1JUqJ'I11 1 '\.JU~"::~l'\.J 

l'\.Jf1l11mfl1J1Yifl1Jl'\.J~1'\.J~1.:j'ltifl Executive function, Visuoconstructional skills ( cube / clock 

drawing), Attention( forwardlbackward digit span, Vigilance, Calculation/concentration) , 

Lanquage(verbal fluency), Lanquage (naming), Lanquage(Sentence repetition), Abstractation, Delay 

recall memory 1m:: Orientation 

, 4 Q,I QI.:6 ~QI ... I QI _I "QI 
tTl'U't16 t11J1J fftl1Jt1llJU 1 -!I ff'W 1Jff'lfW 'Yll-!l ff -!lfllJ 91-!1 rj1\1 flU lJ"1L"::~~1L lJ"-!llJ11l1f1"'W \11J1J 

fl11:l1V-!I 11(]1:l '\Jtl-!l ml1f1-!11'W f1l11J7f1l1'Yli''VlfJ1m ff1Ti 11 W ~'\Jff1'11 i'1J h flltl'1f i tl1/1fl~ ff U1::1'YIff 

ff'l1 i'!'I fl IlJ7 f1l 1 '\.Jll1JiJU1::11J'W flWm'Vl'lf1"'\J fl-!l ~~ ~1 4mtl '1f' tl1/~ihflm~ ffi'W U1::1 'Yl fY~ij'Yli''VlfJ1m 
~ln" l'Wff1'W Social support questionnaires [94] Ul::11fliJ~1f1,j'flfht1llJ~1'W1'W 20 ,j'fl ~-!I 'Y11-!1 

" 
HRSA , ~~~1LU"-!llJ1\1 111UiJiJfffliJt1llJ~'W \1 ,jiJ'I1 mfl'l 'l1" 1 1lJn'W ~ fl , uij ti fl 

il1t1llJ,j'fl~ 1-8 \11f1 Duke-UNC Functional Social Support Questionaire 

il1t1llJ,j'fl~ 9-10 1m:: 12-18 \11f1 HCSUS Module 9, Section A: Social support 

o " d . mt1llJ'\Jfl'Yl 11 \1111 Alternatlve#3, Unmet Needs 
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o ".cd 
fllmlJ'Utl'Yl 19-20 t11fl ACTa A5175 Questionaires . 

~ .... , !II.... .1 0 I !II ~ '" I !II 
fj1t1tJ ~~W1UlJ"~flllltltJU,Hl::'UtlLU'U likert scale lJ~::U'U'UUlI"::'Utl 1-5 ~::U'U'U 

.. 1 0 ".d i!ll.... ?t ~ 
fll'.i~~~::LLlnJ 'UfllmlJ'Utl'Yl 1-8,13-15 Lm:: 19 'lftll'jfl"tJ~::U'U'Utllfl 1 LU'U 5 ~::Ll'U'U , 2 LU'U 4 

?t ~ ~ I 0 !IIa i!ll 
~::U'U'U, 3 LlJlJ 3~::U'U'U, 4 LU'U 2 ~::U'U'U U":: 5 LU'U 1 ~::II'U'U U1'UfllmlJ'Utltl'U'l l1~::U'U'U 

1I1lJ11fl~ ~::UlJ'U'j1lJtl~'j::W.h~ 20-100 ~::II'U'U 

" tll'lu11"~,, i 'U~1'U 1~tJiji~1itll'jU,j~1I1lJLflwcntltltl1~'U 3 'l::~tJ 1 ~Vtll'j i ~fhmaL'U'UnlJ 

'Utl~ Maximum possible "tJ~1V fll~::LLlJ'U'j1lJ'Utl~ Minimum possible Lm::l11'j~1tJ~1'U1'UD'U1I'lm~ 
" 

i''U 11,j~ tlOflli1lJ 

'l::~1J111'Uflm~ ~tl ij~::U'U'U'j1lJU~'j::l1'h~ 47-73 ~::II'U'U 
'" <!I" ~ I .1 ,.1 

'l::~lJ~~ ~U lJ~::U'U'U'j1lJ~NII1I 74 ~::U'U'U'U'U lJ 

UlJtJUUtJ f.11lJU 'l ~ ",'11 m1'4'U 'Yll~~ ~~lJ~U11"L~'Uml:ll 1 'YltJ' ~ Hl'U tll'j 11'j:: lfi'U ~ 11lJlI 'j ~'Yll~ 

fIll:l1 t11fl ~';tJ1'lflty t11flUf.11,j'UfIll:ll ,m"~mWlJm1'Yl tJlli'tJ 1m:: rfl~ tJ 1 ~11111 tJtJUUtJf.11lJlI H 

I " 

u,rtJU'4'U'Yll~-&~~lJ 1 11'Yl~"U~ i ~ntJ ~ihtJrrtmyYi~~L';tlLf)'lf1 U1 i 'U~~ijfl h~~~1iU'Yll~I"'Ul-&lJ~'U; 

~1'U1'U 30'lltJ 'ntJ'hijfll~11lJl~tJ~ 1~Vn1~mllJUU~~~u~fIlvi'U ~1tJ-&lJ11'j::iY'YltD" ... h'Uu~ 
"1" , GI 

mu'UtJ1~ (Cronbach's Alpha Coefficient) 1~I'YllfltJ 0.85 

«':n"~7 utJtJ11'j::lfi'U"'H'I~m'jlJLm::i1tyl11tllfltll'j~lJIIU"flUgU~ i~utJtJ11'j::&1J Alcohol 

" Use Disorder Identification Test (AUDIT) [96] 'li'ufllmlJ 10 fllmlJlI1i"::fllmlJtI::ij~::U'U\J"~U~ 
.. " 0-4 ~::U\J\J 11"::lJ~::U'IJ'IJ'j1lJU~'j::l11H 0-40 ~::U'IJ'IJ 

tll'j 1111" ~"tll'j 11'j ::Ifi 'U 'Yl q~m'jlJ1m::i1tym t11fltll'j ~lJ II U" flU gtl~ L ~'IJ 3 'j ::~tJ~ U 

. 
d~ ~ .... 1 ~ .c::! I I 

lJlJUll11t11fltll'j~lJlJ'j::Lfl'Yl HarzardouslHarrnful ~tl lJ~::U\J'IJ'jllJUtJ'j::l111~ 8-12~::u\J'IJ 
u ~ 

...,j <!I .. ~ I .1 ~ 
lJi1tyl11tllfltll'j~lJ11'j::Lfl'Yl Dependence ~tl lJ~::U'IJ'IJ'jllJlI~lIl1 13 ~::II'IJ'IJ'U'IJ 111 

"'.. I"; .... .1 "1.1 .. I , 
tll'rYl"UtltJ~WUlJtJlI'Utl~ AUDIT 'YltJ11'Yltl~1I~ 8 ~::II'IJ'IJ 'U'\.J 1lJ lJfll~11lJ 11m:: • • 

feLl ..:Sf 0 IGJ SJ 
'Yl~UUtJ (Sensitivity) L'YllfltJ 96% U"::lJfll~11lJtlll'Yll::'Utl~tll'j'Yl~UtltJ l'YllfltJ 'jUV,,:: 98% 1m:: 

i1tymtllfltll'j~lJ11'j::Lil'Yl Dependence ijfll~11lJ 11'UU~tll'j'Yl~UUtJ (Sensitivity) L'vilntJ 87% 1I,,::ijfll 

d91 0 "o",J.cl 0 " .d .ct 
[97] lJ'UUfllmlJ 8 'UU fllmlJ'UU'Yl 1-7lJfl::U'\.J'IJ 1-5 ~::II'IJ'lJlm::fllmlJ'Utl'Yl8lJ~::II'IJ'IJ 0-10 ~::U\J\J 
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.,. v,,; '1 V'" ?t ?t 
f11 ':iTWlfl~U'W'W '\JfJ'VIl , 3, 5LL"~ 6 'I1f)"1IfI~LL'W'W~lmnf) 1 l1J'W 5 fI~LL'W'W , 2 l1J 'W 4 fI ~ LL'W'W , 3 

1~'W 3 fI~LL'W'W, 4 1~'W 2 fI ~ l1'W'W lm~ 5 1~'W I fI~LL'W'W 

f1l':i~~fI~U'W'W ~fJ~ 8 '1,rltJ~V'WfI~U'W'W~lf) 0-2 1~'W 1 fI~lItJ'W , 3-4 1~'W 2 fI~l1'W'W , 5-6 1~'W 

3 fI~l1'W'W , 7-8 l~tJ 4 fI~lI'W'W 11"~ 9-10 1~'W 5 fI~l1'W'W fI~1I'W'W':i1lJfJti':i~'I1'h~ 8-40 fI ~ ll'W'W 
" 

f11mtJ"~"f11':itJ':i~lij'WtJ':i ~lij'Wi1lJ-W'W 1ifll'Yi '1 'W f11':i f f)1;jl~~ihvii~tJl1'Yi'VI6 1~'W 3 ':i ~ fi'1Il~v 

f11':i'~filf1~UtJtJ':i1lJ'\JtJ.:J Maximum possible "1I~1V filf1~U'W'W':i1lJ'\JtJ.:J Minimum possible u,,~m':i 
>I 

~1l1~ltJ1tJ titJ~l':i fIlfl~'W 111htJtJm~'W 
.a d " 

flfJ lJfI~1I'W'W':i1lJtJ~':i~'I111.:J 20-46 fI~l1'W'W .. .. 
lJfI~1I'WtJ':i1lJtJ~':i~'I111.:j 47-73 fI~l1'WtJ 

'" ...... :: • .1 '_1 
':i~~1I~.:j fltJ lJfI~1I'W'W':i1lJ~.:J11~ 74 fI~l1'W'W'\J'W lJ 

1111111h~lij'WfflJ~'W 1ifll'Yi i 14 f11':i ff)1;jl~ ~ihvii~ml'Yi'VI6 ~l1tJ"l~'WfIl1;jl i 'VIli i~ ~1'W f11':i 

lh~lijtJfl11lJ~H'V11.:JfIl1;jl \l1f) ~1;}lI1'lflty~1f)ffmU'WfIl1;jl ~Wl".:jmWmn1'V1l11"m1{l~~1~lI'~\h 
• • >I 

U1l1l1.h:aijtJfflJ~ tJ1ifll'Yi i tJ f11':i i' f)1;jlVi ~ihllii~ tJU'Yi'VIV i tJ'V1~mN i '*011 ~ihllm,., ruVi~ ~l~tJm'lf itJ1 
~ ~ ~ u 

itJfliliin hfl,~~~tJ'V11.:jl'YifffflJ-WtJ£ ~ltJ1tJ 30 ':illl 'Yi1l 'hiifilf111lJl~lI.:j i~lIi~1~fl11lJfffl~fl~fH 

fIlllitJ~1l1fflJ1.h::iY'V1iclm·h'\Jfl.:jmfJtJ1llfl (Cronbach's Alpha Coefficient) i~l'Yh01l 0.62 
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~ ~ ,,'.Q QI 0 d" " ... '1, ~ .Q Cl Y Go' Cl,., .Q Cl 

~1~tJll€l:: ~'lf1tJ1~tJ~::'YI1ml 1f1'U'Uflll €l p.,ju 1tJ 'W fI€l'W f1flllflllf1'W 1m ::fllJ II ,},HI €l::: fI €l'W f1 
"IU cu cu cu q cu 

hfl~~91fl'YI1'lI,},H;YfflJ~'Wn 1~tJ1~'Ul1'Ul111'li'flll€l~U1tJ 1191€l::fli1iJmh::lJ1W 15 fI'W 9lflfli1iJf191fllU .. '" 
, .:6 Go' 0' d ,,:, .: Z d d " I ~ 
U'HU'lfftl~l'H Lf1'Ul1'Ul1lJ'Uflll€l'YI'lff'W 4 flH 1~tJlll::tJ::!1€llmllf1'Ul1'Ul111'Uflll€l' 'Wmm:::flH .. '" 

~ ~ ~ 

Ml'ln'W 4 fftl~l..r l::tJ::11€ll'Umll~'Ul1'Ul111'li'Ul.!€l11'lffU 7 l$lflU ~'ll191I$lU'W~€llfllJ 2550 ii'lI$lUU 

1 , · t 0 d " .a 4 d,,.,.... I 1 .1 LlJ~ltJU 2551 ~tJ ULLlI€l::flH'YI1mlLf1'Ul1'Ul111'UUl.!€l11€l::lfIlU'llJfl'YI 'lf~'lllU tlu 

,., I ,., .... 

'UUl.!€lff1'W1JflfI€llm::'Ufll.!€lmllf1~11l1f1l1'lf 
d 

l::I'UtJU 

ll'Ul..ltll::W'\Jfl11lJ~1lJijfl't.!mli''Utll::'YIlUtJ1 

9l'l'\J~l'Y1l i1i'ff 

Ul..ll..ltll::W'\Jfnf1n'Yl1~~l~mtJ1m::~m.u'l~l~tJ~ 
'Ufl~tJl9l'1'\J~1'Y1l'1i'ff 

Ul..ll..ltll::l~'\JfflJ~'W1ifl1""''\Jmli'f1~1~~tJ1tJ~ 
f tid. 0 QI 

lIUU .... 'YItJ'YI'YIlmlm~l 

, , 
1.cS I d 

mmM lm::ff1'Wll..ltJ~11..l'W1l11llilU 

... d 

fIl~'Y1 1 

Baseline 

x 

x 

d ,., 
ml Lf1'Ul1'U l1lJ'UfllJ€l 

Q,I .cl QI Q 

fIl'l'YI 2 flH'YI 3 

fftlm..r~ fftl~l..r~ 
4 8 

x x 

x 

x x 
x 
x 
x 
x 

...... 
fIl'l'YI4 

fftl~l..r~ 
12 

x 

x 

x 
x 
x 
x 
x 

Q oil Y 0 QI QI Q ~ QI QI 0', '.c!t 

ml11f1l1::'H 1 1..l fl~lIU ffl'H ll..l \PI1L! till 'If'lTJ wm .... f)~fl11lJffll ..... \.J 1i l::'H 11~fl1111 l11111 U i U 
~ , . 

mli'l..ltll::'YI1'WtJ19l'1'W~1'Y1l 1 1i'ff(l::~1..l~U€l:: i~~ ) , UU91€l::fli''l(fftl~lMVi 4,8, 12) nl..l~1utll~ffl:: 
" , " I 

1';t.! fl11::ClflJ1f1fl ''Wl191€l::fli''l(~tJ~lMVi 4,8,12) U€l:: i1~~mh\.JlJflfI€l91N'l it.!l191€l::fli''l (~tJ~lMVi 

4,12) ioN Pearson's Chi-square test 
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4 d'.l" .:!l , i I .d. I ~ f)l'j11ml~111Ufl.:J91'Ufl.:Jfl11lJlI91mn~ 'Ufllfl~ll'U'Um M'Ufl.:Jfl11lJ'J 1lJlJ fl i 'U f)l 'j 

" . 
i'U1h~Yll'UtJl~l'Ulhl'j ~hi'ffU~Cl~fli'.:J (ff'tl911Mn 4,8,12) nU~1utl'j~ff'j~ 1'lf'U fI1 1~ cjflJ1fl'~1 i'Ull~ 

" . " , 
Cl~fli'.:J(ff'tl~I1Mn 4,8,12) uCl~ il'il~trd1'U1JflflCl~1.:J'l i'UU~Cl~fl1.:J (ff'tl911Mn 4 ,12) i ~ ffi)~ T -test 

lLCl::One way ANOV A test 

~ 0"1jJ 4 QI Q.I 0" I ..:I" ~ Q.I Ii'" 
f)l'j 1Lfl 'j 1~11 'Ufllq!Cl 'j~ tJ~ tJl1fl.:Jfl11lJfflJ'W'U li 'j ~1111.:Jfll1~C)$lJ1fl''j lUCl~ lJ 'il 11 tJ'j 1lJ 'U 'j ~ 9lU 

1JfltlCl~flfl11lJ~1lJljfli'Uf1l'ii'utl'i~Yl1'UtJl~1'U~lYl'j'1i'ff i'U Population average 'Hlfl Marginal 

models lrtfl~1utl'j~fffl1J1LrJ'U Categorical data ~1tJ Population averaged logistic regression 

Q "fJ} Ai QI Q.I 0". 4CI" M QI t i '" 
f1l'i11tl'i l~WUfllq!Cl 'i ~tJ~ tJ11fl~fl11lJfflJ'W'U li'j~'H 11.:J fI11~C)$lJLff'jlLLCl~lJ 'il 'il tJ'j 1lJ 'U 'j ~ 9lU 

1JtltlCl~fltl11lJ~1lJljfl' 'Uf1l'ii'utl'j~Yl1'UtJ1~l'U~lYl'j 11i'ff i'U Random effects models Lrlfl~1LLtl'j~ 

fftnl11rJ'U Categorical data ~1tJ Random effects logistic regression 

<Q "'j) .e9 Q.I QI 0". .4" 21 QI' i 
f1l'i 1Ltl 'i 1~ WUDlq! Cl 'i ~tJ~tJ11fl.:Jfl11lJfflJ'W'U li'j ~1111.:J 'U fl.:J fI11~C)$lJLff'j lLL Cl~lJ 'il 'il tJ'j 1lJ 'U 

'j::~U1JtltlCl~fltl11lJ~1lJljfl' 'Uf1l'j 1Utl'i::Yl1'UtJ1~1'U II Yl'i' 11ff , 'U Population average 'Hl fl 

Marginal models LrlDfffl1Jl~1LLtl'jmllJ~ 1lJljfl ''Uf)l'j1Utl'i::Yl1UtJl~lUll Yl'i 11i'ff LrJU Continuous 

data ~1tJ Generalized Estimating Equatil)ns (GEE) 

<CIt. e'fjI d QI QI rI I d" M QI', .... 
f1l'i1Ltl 'il::WlJDlJCl 'i::tJ::tJl1n~tl11lJfflJ'WUli 'j::'H 11~fI11::C)$lJLff'ilLLCl::lJ 'il 'il tJ'i 11J U 'j:: 9lU 

'II 

1JtltlCl~Dfl111J~1lJljDL'Uf1l'ii'U1h::Yl1'UtJl~l'U~"m'1i'ff LU Random effects models Lrlflffmn~1 
LLtl'jtl11lJ~11Jljfli'Ufl1'ii''Utl'i::Yl1UtJl~lUllYl'i'1i'ff L~'U Continuous data ~1tJ Random effects 

regression estimator 

<CIt. e'" d QI QI tI I tld tl 4" I 

f1l'i 1Lm l::'H'UfllJCl 'j:: tJ:: tJl1fl~tl11lJfflJ'WU li'i ~'H11.:Jfl1'j L Cl tJ'UU Cl~'UD~fI11::C)$1J1fl''j 191 fl 
'II 

tl11lJ~1lJijD''Ufl1'ii''Utl'i::'YI1UtJl~lU~1'm'1i'ff iu Random effect model LrlD~1Utl'j~fftnI1L~U 
Categorical data ~1tJ Conditional fixed effects model 



ZI IA.ULlMl,LHI.' ,LHt' .tlA.l.tt1.L~UH1.LIA.::.trrrl..t!.Lut1.' Grtrtt.t f',It I "t1) b 10 ~ J::J" I v 11) "trr I 

G~~~~n.n.~::.t t1.' rttw&&rr::~11L.t,Y1rtSb::tLllHtU::.t!lt1.M.rt.L!rtLt~ £'Z 
I 11) b I /!Ii L-: "lP" • I' It) t1) 

8 ~ttL~rt!lt1.l.L!£t ~ .tlA.l~ 

t1.L~W t1.L 1A.::.t rr n..t.tLU t1.' Grtrtt.tL .t,Y1rtSb::tLlH'LtU:: !.!lt1.M.rt.L! rtLt~ Z'Z 
" I'" ftI b Ir' I iii ~ I,. t1) to 

v ~ttL~rt!lt1.1..L!£t~.tlA.l~ 

t1.L~UmLIA.::.t rtn.£.tLUt1.l G~rtt~rtLt~G~Jt1.llrt!lrtLt~!!~~~&[! I'Z 

(S!SAIUUU IUU0!l;)3S- SSO.lJ) 

lftU.YtlUltA.tA.lntlt-tA::n~nf1.t Htn.I§~I§f1.A\'I.ftQn.U::ltYlttLU 
J:I' O!=, •• " I'b '"' ", '=' 

, 

Zl ::~n V ~ttL~rt!lt1.l ~~~n.n.~::!.t1.lrtt~~~&[! v'l 

LR.UU.tLULIA.IA.L~t1t-tJ{,::~~l1 L!.,Y1rtSb::tLll £' I 
&i Of' I I " fI' 

Zl ::~n v tA.ULijrr.L! t1.' P'- I "'A b 

L~ttt- .t~rt, .L!.tt' W'l.t t1.L~Wt1.LIA.::.trrn..tQ!'Urt~IA.~H~Ut::~llLR.UU.tLULIA. 
I ~ t1) ~ p" IV t1) Ii' rtFf' i7 0 

W~tlt-q('::~~I1.L!£t l.tlA.l ~t1.L~Wt1.LIA.::!.rtn.£!.LUt1.l G~rtt~rtLt~ Z;' I 

:mn.,Stlg t-tJl.t1.' ~~~n.t1.t.L!~rtGn.::~nm tlA.~rtGn. 1'1 
,b I" '-14 ~ " 

(UOPUW.l0JU! IU.l3U3~) flLt¥nftQk" I 

tA."'t~ 
"" I . 

tA.f1.t.l1 
f" I 

t:t-~ t1.tp £ t1.~lUGGt-ftn 
" 

~~l 1l~~!.LU~HGt1..L!lLtt~l~~~~ I sse; t1.~LR.rt1t1.G~lt-~ OSSZ; rt~L~~t1.G~t~l1t-~~itG~rtt.tn.t!. 
" .. 

n.~l!.LUt1.bL~t1::~::.t ttLijrtE v t1.~t-L~t-£~::~~l1 t-£Y V t1.~t-1A-~rtG~rtt.tn.t.tn.~l!.LUt1.!:1L~~ijl 
" " "" 

t1.~ 6L£ t1.tt1.L~ jOWt-~l.M&~Ln.WM.Hl m ~GLJ{,G1G~l~~~!tm~~tr,t~t-Gn..L!£t~!.tA.l~t1.L~W 
" . 

t1.L1A.::!.rrn..t.tLU t1.' Grtrtt.trtLt~G~ ~~~n.n.~::.tt1., rtt!.~&&rr::~11L!.,Y1rtSb::tLll HtU::.t!lt1.M.rt.L!rtLtY .v 1'0 b JiI' I I ", b I'" L-,;' "57 I,. t1) t1) 

LR.U~G~t ('<pI1.lS lJoqO:l .,A!p.,dsOJd) L~Ut-L~rt1vU::L!.~l~t-~1LR.U~.tLUt1.~l t:t-£Y~~~!.LU . " " 

nftGfIou::u.YIULUlU:I ff., .... 

v tA.tA.n. 
f" 
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, ~ ~ J" 
"'1U't1 3 fll'111fl'11::'t1'US'Jil'1::[I::[l11 (Longitudinal analysis) 

. , .,. 

3.1 fl11lJ fflJl~\nh ::'t1'h~m1::91lJlff~ 1 O'lJ il ~,y tJi 'JlJ' lJ 'J ::ll1J'l.Jflfl 'I 

3.2 fl11lJfflJ~lJn'J::11'htfll1::91lJlff~lLl(l::il ~,ytJi1lJ' lJ 'J::ll1J'l.Jflfl'I 9itJ 

fl11lJi1lJijtJ llJon 11J'lh::'YlllJtJl9l'llJ~ 1 'Yl'J' 11ff~1tJ Population 

average 11~tJ Marginal models lrlu;11mh~ffmll1~lJ Categorical 

data ~1tJ Population averaged logistic regression 

GI .., 0'. 4CI" ~ QI','" I 3.3 fl11lJfflJ'YilJ 1I'I::1111~m1::C}flJlff'I1U(l:: 11 ~ ~ tJ'nlJ lJ 'J ::~1J'l.Jflfl MlUfl11lJ 

i1lJiju 'lJfll'IllJ1.h::'Yl1lJtJl9l'llJ~1'Yl'I' 11ff<A'1tJ Random effects models 

lrlu;11m.h~ffmll1~lJ Categorical data <A'1tJ Random effects logistic 

regression 

<C::I! 0' Q,I QI 0' I .ct 'lI !1 Q,I' , 
3.4 f1l'i 11m 1:: 11 fl11lJ fflJl1 lJ 11 'I ::1111~ 'U u~m1:: C}flJlff'I 1U(l:: 11 ~ ~ tJ'I 1lJ lJ 

'i::lllJ1Jflfl(l~Ufl11lJi 1lJijU llJf1l'Ilmh::'YlllJ tJ19l'llJ ~ 1 'Yl'I' 11 ff 1I1tJ 

Population average 11~U Marginal models lrlUfff1'l:Jl;11UU'ifl11lJ 

i1lJijU' lJf1l'illJU'I::'Yl1lJtJ19l'llJ~ 1 'Yl'i' 11ff l~lJContinuous data 

~1tJ Generalized Estimating Equations (GEE) 

..:t. 0' QI QI 0' I d" !1 Q.I I, ... 
3.5 f1l'i 11m1::11 fl11lJfflJl1lJ 11 'i ::1111~m1::C}flJlff'i 11m::11 ~ ~ tJ'I 1lJ lJ'i:: ~U 

'4flfl~~Ufl11lJ i1lJijt)' lJ f1l'I 1Ulh::'Yl1lJtJl9l'llJ ~ 1 'Yl'i' 11 ff 1I1tJ 

Random effects models lrlUfff1'l:Jl;11UU'ifl11lJi1lJijU' lJf1l'i1UU'I::'YlllJ 

tJ19l'llJ~lmi11ff L~lJContinuous data <A'1tJRandom effects regression 

estimator 

3.6 f1l'i 11fl 'i 1::11' fl11lJfflJ~lJ n'i ::1111 ~ f1l'i lU~ tJlJU U (l~ 'U U~fl11::91lJlff~ 19i t) 

fl11lJi1lJijU' lJf1l'I1Ulh::'YlllJtJl9l'llJ ~ 1'Yl 'I ~h1ff ~ 1tJRandom effect 

model lrlU;11UU'i~fffllJ11~lJ Categorical data ~1tJ Conditional fixed 

effects model 

0'1U't1 4 

( General information of participants with lost follow up ) 

y ~ '_1 Y I i I 4.1 'UUlq!~'Yl1 11U~::'UUlq!~ff1lJ1Jflfl~ lJ'b'1~ Baseline 

~ " ~... 'i'" I ... i 4.2 m1::C}flJlff'I11m::11~~tJ'i1lJ lJ'i::~U'4flfl~LL~::fl11lJ';j 1lJlJU lJf1l'i 

1UU'i::'YlllJtJl9l'llJ~1 'Yl'i' 11ffllJffU~111'~ 4 



, ..; 
,nun 1 

V' 1 ' 1.1 'U8'Ji.l"lU~flfH' UV1-1 Baseline 

65 

..., <S .oj ,SI 'Q..I , 
I'Wft 8U~ 1~fI'Ufl11ftfl1:l1 tl1'1fW 11fJ fI Utl~tYil1U.fI1'WtYUltY 'U8-1flQ"'Vl1tlfJ1~ 

;)lU1U 379 flU 

'l11tJ 

81Q (iJ) . 
• d 

ml~HW± SD = 4l.73 ±8.81 : Min = 18, Max = 77 

~25 

26 - 35 

36 - 45 

46 - 55 

>55 
..., <S 

1::fI'Utn1ftfl141 

1.h::OlJffmn 

~1itJlJffmn 

tJ~ t1J t1Jlll ~ 

~ ~ fl':h tJ~ t1J~11l ~ 

" 'JfHI1~ 

~ 'I n 11 ri':m ~ 1 

i'1J 'I 1'l1tl1'I li'j1ff 1 '11 n 11 

~hjtJ'I::fl81J81;'W 

." UlJUl'W 

t! fU~ tJ 'WIt! f) fffnn 

222 

157 

9 

82 

171 

106 

11 

98 

176 

89 

16 

126 

118 

76 

36 

22 

58.6 

41.4 

2.4 

21.6 

45.1 

28.0 

2.9 

25.9 

46.4 

23.5 

4.2 

33.2 

31.1 

20.1 

9.5 

5.8 

0.3 



..; , 
mlH'Jl 11 (Vltl) 

'lltl'~ (tll'Jl) 

Median (IQR) = 10,000 (6,000-20,000) : Min = 0, Max = 300,000 

'tlii'ntli~ 62 

< 5,000 31 

5,001- 15,000 164 

15,001 -25,000 56 

> 25,001 66 

tTtllU.fll't'UllJ'ltT 

iff" 128 

ff1J':iff (~) 186 

" 'IUJltJ 44 

l1dl~l~ 21 

66 

16.4 

8.2 

43 .3 

14.8 

17.3 

33.8 

49.1 

11.6 

5.5 

'llfWll'jl~~ 11 f1~1J';1tldl~ri';)'wil1tYl;lwn~tY'lfltJ (~tltJn~ 58.6) m~'j~l1'h~ 36-45 iJ 

(~tltJn~ 45.1) 'j~~l.Jf11'jffmntl~hn~~l.J~titJ1Jffmll (~tltJn~ 46.4) lh~f1tll.Jm~'VHJf1~l~ (~tltJn~ 
'11)" .d l.!t I "d I " 

33.2) l1n~'jltJ L"mmJVltl1"tl'W'j~l111~ 5,001-15,000 'Ul'Yl ('jtltJn~ 43.3\1JffCll'Wfll'Wff1J':iff(f.j) ('j~H.I 

n~ 49.1) 



.J 
g)l1Hn 12 

'cv , 0 

fl~'lJVl18f.lH illU1U 379 flU 

. , . 
fl111VU11f)f)flqnfin8f)flqnfivi8~mh::ff1't1(luifllllUU) 

',j'~ 
,~ (ij'~1Jlflfl'.h 1 'l1il~) 

.d 
1Jl1'I 

, J 

ff1 'j 1 ff'W ~ ~ Yi V V fl q 'Y1 ~ ~ V ~ mh:: "Yl'm.h:: ltl 'Y11 

, ,, ,,4 '" 
fl11 "U~U 1'rf11118V11111lff1'lJ 

',j'~ 
,~ 

268 

111 

76 

59 

5 

345 

34 

70.7 

29.3 

20.0 

15.6 

1.4 

91.0 

9.0 

67 

~lf1~l'jl~~ 12 f1~1J~';mdl~rid'Uil1tY ',j'~ ffl'j~U'e)f1q'Y1~~u~mh ~ ffl'Y1 (~'e)fJ"~ 70.7) 

lm~ 'lJf1~lJ~dUdl~~'~ffl'j~UUf1q'Y1~~u~mh~ffl'Y1 rid'Uil1tY~1Jlfl~U~~1JllV"f1U~V" (~VfJ"~ 
20.0) 'jU~"~1JlflV 1Jl1~ (~UfJ"~ 15.6) f1~1J~dUdl~ridlJil1tY i,ji~ff~'Ui'W'jl1~VU1l11'jlff~1J (~UfJ 
,,~ 91.0) 



.,j 
VlT'HUl 13 

hft'lh::;h~l 

'lJij 

ij (ij'lllJlflfrh 1 1':ift) 

f>l11lJ~'W 1'l'H1I~~ 

LUl1111'W 

''lJ~'Wl'WLilv~~~ 
.... 51 

lJlJU .... 

, 1i' C'I'~UflflLC'I'U 

1 ':im:::uul1"v~Lilv~LL"::1111 ~ 

51 
':i ::UlJm::t1flU,,::'lJ v 

'1IflflLC'I'U 
.,j 
V'W'l 

hftU1U lOflltY 

'lJij 

ij (ij'llmflfl11 1 1 ':ifl) 

Herpes zoster infection 

Tuberculosis 

Herpes simp/ex infection 

Pneumocystis pneumonia 

Oral or vaginal candidiasis 

Cryptomeningitis 

Pruritic papular eruption 

Cytomegalovirus retinitis 

68 

267 70.4 

112 29.6 

43 11.3 

26 6.9 

19 5.0 

16 4.2 

15 4.0 

11 2.9 

6 1.6 

6 1.6 

4 l.1 

2 0.5 

9 2.4 

199 52.5 

180 47.5 

97 25.6 

48 12.7 

34 9.0 

24 6.3 

12 3.2 

10 2.6 

5 1.3 

4 1.l 

~lfl1l1':il~~ 13 fl~lJ~1mh~"h'Wlmy',jijhfl1h:::~1~1 (!mm::: 70.4) Lm:::l'Ufl~lJ~ijhfl1h:::~1~1 
ff1'Ulmy~v fl11lJ~'U 1m111~~ (!mm::: 11.3) ':iV~"~lJl~V 1U11111'U (!mm::: 6.9) fl~lJ~1Vdl~ff1'U 

lmu',jijV1fl1':iihtJ~lfl hft\11tJ 1Vfl1C'1' (!VtJ,,::: 52.5) 1m::: 1'WflrllJ~ijhft\11tJ 1Vfl1C'1'ff1'U lmuibtJ u • u 

1l1tJ Herpe zoster infection (!VtJ,,::; 25.6) ':iV~"~lJlfiv Tuberculosis (!VtJI2.7) 



, 
ct 

V1l"nrrl 14 

1 jQ" .QSI GI 

HUJ 2J 11 'Vi 11":: tJ 2J fJ 2J f) '\.J 

1 'ifl~~~tJ'YI1'11'Viff~2Jl~''\.J n 
U't'i'YI~~'hfl11~flln''Uif;)~,y'U 

.. 
11 'Vi 'Vw f11 

.. 
l1'Vi'VW f)2 

.. 
11 'Vi 'YI tI '\I 1 

.. 
l1'Vi'YItJ '\12 

..i........ JSlo .., "_Of .... r.'1 
'::tl::ni:nn1fllllfl'lJU't'intl~'YI1fl111flllllUlJ;)~'lJU \ lJ) 

Median (IQR) = 2 (1 - 6) : Min = 0.25 , Max = 17 

< 1 

1 - 3 

4-6 

7-9 

>9 
, 

1::tl::runfi1~~'lJtl1~1'U11n1'1~i:f;)ug-!lif;)~.u'U (\1) 

Median (IQR) = 5 (3 -7) : Min = 0.25 • Max = 17 

< 1 

1-3 

4-6 

7-9 

>9 

204 

175 

63 

142 

71 

103 

12 

203 

105 

37 

22 

15 

113 

122 

86 

43 

53.8 

46.2 

16.6 

37.5 

18.7 

27.2 

3.2 

53.6 

27.7 

9.8 

5.8 

4.0 

29.8 

32.2 

22.7 

11.3 

69 



, ... , 
ViranI 14 (Via) 

.., + 
1::YltJ CD4 T lymphocyte (Cells / J..lL) 

Median (IQR) = 100 (39 - 180) : Min = 2, Max = 259 

< 50 

51 - 200 

201 - 350 

>350 

~ , 

120 

200 

59 

o 

(fl1.uhqYl.fl1u1u 6 lAeU umnfllufhhfll11~U(Cells / J..lL) 

Median (IQR) = 405 (261 - 574): Min = 14, Max = 1,328 

< 50 10 

51 -200 49 

201 - 350 97 

>350 223 

.., ,.., p Sol"''',''' 1::YltJ Viral load flaUfll11fllll\>J1UtIlVllU'Htn l1tT 

(Copies / ml) (0 =112) 

Median (IQR) = log 4.88 (4.27 - 5.33) : Min = log1.70 , Max = log5.88 

< log 2.00 

log 2.01 -log 3.00 7 

log 3.01 -log 4.00 16 

log 4.01-log 5.00 41 

> log 5.00 47 

31.7 

52.7 

15.6 

0.0 

2.7 

12.9 

26.6 

58.8 

0.9 

6.2 

14.3 

36.6 

42.0 

70 
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~ , 
. ~llHn 14 (~8) 

Q.I cv OJ v v.ct~14cv 

l~~'lJ Viral load 't'I'Hfl1llfl'l:l1~1tlrn~lUl lnl l1l'f 

(Copies / ml : flf,uh'l~mtl1u 6 '~8U U'lJ;nfllu~n1fl1l1;1tl) 
(n =248) 

Median (IQR) = log 2.21 (1.23 - 3.80): Min = log 0.78, Max = log 5.12 

< 50 copies (undetectable) 205 82.7 

< log 2.00 8 3.3 

log 2.01 -log 3.00 12 4.8 

log 3.01 -log 4.00 11 4.4 

log 4.01 -log 5.00 9 3.6 

> log 5.00 3 1.2 

\l~lrngy1ul1nl'1~'fm.nuif~~,ru * 
Reconunended ~gUnen 253 66.8 

Alternative regimen 126 33.2 

\i1"Ufl~1"''lh~liln'U8~tl1m~ 
GPO VIR ("l~'j'j111 NRTIINNRTI) 145 38.3 

NRTI 2 ~U~ 16 4.3 

NRTI 2 ~U~ / NNRTI(~',j''li GPO VIR) 146 38.6 

NRTI /NNRTI / PI 5 1.4 

NRTI 2 ~U~ / boosted PI 36 9.5 

NNRTI / boosted PI 23 6.1 
, 

"" 1.8 PI 1I1flfl11 1 ~'U~ 7 

• 
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. 
q , 

g)11Hn 14 (g)8) 

. , .,. . 
fl1L~HW± SD= 4.11 ± 2.38 : Mm = 2 , Max = 9 

2 146 38.5 

3-5 148 39.1 

> 5 85 22.4 

uni1ufll11Untllln'ljTWtIl'U1t1 

'~'~ffl1i ('~l~'Wrid'W9i'l) 238 62.8 

'~ffl1i 141 37.2 

unim,r 

Q ~" Q,I .Q ~ 

n'111i ~ l'n'"m 'j / 'i! d n'1'11 f1 ~ 83 21.9 

ffl1 i lh::: fl'W ff.:J flll 42 ILl 

ffl1ilh:::ti'Wtl~fil""~d'Wl1,.yl 14 3.7 
..,j 

2 0.5 f1tl.:Jl'J'Wtl'W '1 LL":::n'film'lfl" .. 
'~!II' 4 !II q1 , ..... ~ ... , ..... , 4 

fll ~;:m.l9f8lJlg)lU1 n1 11U l£.11.:JUU1Ug)1g)81"8U ('U1n) (0=238) 

Median (IQR) = 2,000 (1,300 - 4,000) : Min = 1200, Max =20,000 

< 1,500 100 42.0 

1,501 - 3,000 69 29.0 

3,001 - 4,500 27 11.3 

4,501 - 6,000 19 8.0 

> 6,000 13 9.7 
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. 
.eI , 

Vll'lHrI 14 (Vl8) 

ifil.u£.lti1'U'ldflflil~nlfll'llfllll 1inn'U 
SI 

'l8£.1":: 

fll'l'~lllftlU'U::1l11'"~ib£.l111'lh::rll'Um~nl . . 
11 '--1 v 

0 J. ~ "1 rI"1 11tr 'HVl1-:J11"lU"::trlllltr1l8i11flU'WrI£.Ifl8'Ul'l1i 

-- ~ v.ell'--fll11fl'lJl l£.1mVll'U1 rl1 11tr 

''Ii 334 88.1 

ili''Ii 45 11.9 

" 'V__ 0 '" ~ vViJ -- tJ SI flll Ylll1 flll m I VI 8 'U 'H ~ 1 £.1"111 '1:: 'fIl'Um VIl 'U . 
11 '--1 v 

0 J '1 rI'l 1"10' 'HVI"1-:Jl1illUil::0'1I11a1l8i1lflU'Wrltl 

1'Ul'U VI 11 iI lflll 1 

" .... 
257 67.8 'Yl fl ft':j ~ • 

" ... .... 
lflilUlJflflH 58 15.3 

" .... 
'Wl'W ., flH 31 8.2 

1liLCHJ 33 8.7 

. 
\11fl9ll11·rn 14 mi1J1i'm~hnilfll1i'ml1 ru fI~ijfl hfl1Jiiu~ U"::1JiJ~1Jn'W (!mm:: 53.8) 

i~v"h'W'myi'uflni'mmnflUYfmj' fl2 (!()V,,:: 37.5) U"::fI~ijfl hfl~~~()'Yll.:ll'W,;yff1J~'Wn 
~ I , IQI Q,I "" ('jilV":: 46.2) ff1'W l1f111Ufll'j'jfl'l:Jl'illflU'W'YlV '\]2 ('j()V,,:: 27.2) 

fl~1J1i1ilVl.:1"h'W htilJih::v::n"1~i'fl'l:J1'il1flU'W'YlV~Yi1fll'ji'fl'l:J1 ''WtJ'il ~U'W 'j::11'J1.:1 1-3 1J 

~ ... I ~I ~ dllJ ~.... v.eli i.... <t 
('j()V,,:: 53.6) 1il~"~1J1f1il 1::"'11.:1 4-6 lJ (1ilV":: 27.7) 'j::v::n"l'Yl !~'jUVl9ll'W1 'Yl'j 1'jff 'il'WfN 

tJ'il~U'W 1::",-J1.:1 4-61J (!mm:: 32.2) 'jil.:l".:I1J1'j::",-Jl.:1 1-31J (!ilV":: 29.8) 1~mh'W1",qjih::~u 

+ • cv" )J od1 ~ Q.I I " CD4 T lymphocyteflil'Wfll'j'jfl'l:J1~1VVWl1'W'j 'Yl'j L1'jff 'j::'1111.:1 51-200 Cells / f-.tL ('jilV":: 52.7) 

" '" #!t QI I " Q.I + Q.I I Q.I Q.I.III:Io 

'j().:I".:I1J1f1il 9l.:lU91 50 Cells / f-.tL ".:I1J1 ('j()V,,:: 31.7) U"::'j::~U CD4 flHm"l~ 'WU\11fl1'W'Yl'Y11 

fl1'ji~v "h'W'mY1J1flfl-J1 350 Cells / f-.tL (!ilVt'I ~ 58.8) 

1::~U Viral load n()'Wfll'ji'fl'l:J1~111V1~1'W~i 'Yl'j 1 1i'ff 'il1flfl~1J1i1ilV1.:1 ~1'W1'W 112 fI'W 

ri1'W1'11qjil~1'W'j::~1.J1Jlflfl-Jl log 5.00 copies/ml (!VV,,:: 42.0) lm::1::~U Viral load "'''.:Ifl1'j 

" . 
i'fl'l:J1~1VlIl~1'W~1 'Yl'j 11i'ff fli'.:I~l"l~ fllV''W 6 l~()'W UU'il1fl1'WnYi11~1I \11flfl~1J1i1ilV1.:1 ~1'W1'W 

248 fI'W ri1'W 1 'I1qjih::~u Viral load U()Vfl-J1 50 copies/ml (!()V,,:: 82.7) 
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Recommended 

regimen (~mm:: 66.8) 1~tI~lU'Ufl~11Jlh::Lfl'VI'Ufl~tI1,)'1'U~1'V1'li11",,;jfl NRTI 2 'lfij~-i11JnU 

NNRTI(~1l.il'li GPO VIR) (~fltl~:: 38.6) 'l6~~~1Jl;j6 GPO VIR(~6t1~:: 38.3) ~1'U1'UL~~'U6~tll 

,)'1'U~1'V1'li11""~1Ulh::'YI1'U ff1'Uil1~ ;j6 3-5 L~~~61'U (~6t1~:: 39.1) 'l6~~~1Jl;j6 2 L~~~61'U 
y 

('l6t1~:: 38.5) 

m;1J~1mh~ff1'Uil1ru 'l.iioH'~'VI~Lijmh1mJ1YW1Ul~ (ioH'l~'Uff1'U~1) (~6t1~:: 62.8) LL~:: 
• u 

ioH'~'VI~i 'Um'lLijmh1tl'I:J1YW1Ul~ (~6t1~:: 37 .2) 1~tI~'VIt~i oH'ff1'U i l1~;j6 ~'VI~,j'1'l1'lfm'll1~6 
" 1i1""1l1n~ (~6t1~:: 21.9) 'l6~~~1J1;j6 ~'VI~lh::n'Uff~fl1J (~6t1~:: 11.1) LL~::fh ioH'~ltl9f6t1l,)'1'U 

, " 
~1 'VI'l i11''''''U6~fl~1J~1mh~nioH'l~'Uff1'U~1 ~61~6'U ff1'U il1~~~LL~ 1 ,500 1.Jl'VI~~1Jl (~6t1~:: 42.0) 

... I Y 
'l6~~~1Jlfl6'l::l11l~ 1,501- 3,000 Ul'VI ('l6t1~:: 29.0) 

tl~1J~1Vdl~ ff1'U i l1 ~, ~ l' umm 'U::ih\llflUYI'VI vi'U m 'l1 mh:: 'VI l'U til,)' l'U ~ 1 'VI 'l' 11",,1 M 
'jJ ,t 'jJ., : a)lcv ".c:t,... Y ~Hl1cn ('l6t1":: 88.1) lm::""1'Uil1tlJ'~'lUm'ltl1L~6'Uil1'lmh::'YI1'Utll~1'U'l1'V1'l 1'l",,'ll1~H 
. " 

11~1 u~::mhL'CY1J6\lltlLLYI'VIv'l'U1'Um1\l1'tl'I:J1'YJflfl1'~ (~6t1~:: 67.8) 
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I "I "l v tI " d~ ~ v "l V_I ~.,; .,; ... 
1.2 fl11'JJ11'JJ'JJ8ItH)11'l'U 1::rntUJlmU'l 1'YI'l 11'ltl' IUtl'lJm'Hn 4, 8 U~:: 12 U~::I'H"lN~mnJ 

l'UtI'l::rnum'H18~'Utl1::rnum~lu11n'l11ltl' 111~'l-ln~1 (lou 30 Ulfi) 'UtTtlm~~ 4 

, .,; 
~11Hn 15 , "I "l V tI " d~ ~ V ,....., "l V_I ' "'" tl11'JJ'l1'JJ'JJ8IUfll'l'l'U 1::rnum mU11'Y1'l 11'll;l '\l8-lfltJ'JJ~18[JH IUtl'lJm'Hn 4, 

8 U~:: 12 

, 
vtI 'd l;l m 'H n 4 

, 
vtI Jd l;l m 'H n 8 

, 
vtI 'd l;l m'Hn 12 

, ... ~ V 11 fl11'JJ11'JJ'JJ8 Ufll1'l'U 'l::nlum (n= 379) (n= 352) (n= 344) 

v dl 1 V mWl n1 1'ltl' \lllllll d't)ua::) \lTJ.llll d't)ua::) \lllllll d't)ua::) 

V "'" 1::~1'U~ (> 95%) 248 (65.4) 282 (80.1) 261 (75.9) 

cv ~ tel 
1::~tJ ,..~ 0: 95%) 131 (34.6) 70 (19.9) 83 (24.1) 

U1.J~8Vf1Lrl'\.J 'j:: ~ tJ 85.1-95.0 % 96 (25.3) 49 (13.9) 59 (17.1) 

75.1-85.0 % 11 (2.9) 11 (3.2) 8 (2.3) 

65.1-75.0 % 11 (2.9) 5 (1.4) 4 (1.2) 

:5...65.0% 13 (3.5) 5 (1.4) 12 (3.5) 

'illf1~l'jl~~ 15 f1rl1J~dvd"Hh\.Jimllii fld11J~d1J;jV i'\.Jf11'j~utJ'.i::mwJ1~1'\.J~1 Y1'.i ~hi'rr 

i'\.J'.i::~u~ i'\.JfftJ~l"'~ 4 (fmm:: 65.4) i'\.JfftJ~n"'~ 8 (fmm:: 80.1) U,,::i).Jffu~n"'~ 12 (fmm:: 

75.9) tm::'YiUfldl1J~d1J;jv i'\.Jf11'ji'utJ'.i::m'\.JtJ1~1'\.J~1 Y1"i ~hi'rr i'\.J'.i::~u i,j~ i '\.JfftJ"l"'~ 4 

(fmm:: 34.6) i'\.JfftJ"l"'~ 8 (fmm:: 19.9) tm::i'UfftJ"l"'~ 12 (!mm:: 24.1) trlV~lU'Uf1~l1J 
'.i::~Ufl::U'U'U'\Jfl.:lfldl1J~d1J;jV i'Uf11'.ii'UtJ'.i::Y11'UtJ1~1'U~1 Y1'.i 1 d~rr i'U'.i::~u 1,j~ 'Yiu 'h,iJ'U i'H~v~ 

'.i::'H11.:1 85.1- 95% i'UfftJ"l"'~ 4 (fmm:: 25.3) i'UfftJ"l"'~ 8 (fmm:: 13.9) UCl::i'UfftJ"ll1~ 

" 12('.imm:: 17.1) 



.,; 
VI 1 "nnl16 

.... '1 ' V_I J Vl18 tl 1-3 Ull VI "l:: (,Ju ~ll'YI 

.!!..I ~.,; 
gu~l'H'YI 4 ( n= 379) 

.... 4 
l::"1Jfl (n = 248) 

l::~1J'~~(n =131) 

u Jd 
atl~l'H'YI 8( n= 352) 

l::~1J~(n =.282) 

.... , '4 
l::~)1J lJ"(n = 70) 

00 .... 

~l,.,nu 12 fluun:: 21 flU~llJnl~1J 

(n=282) 

219 

63 

(n= 352) 

(n =70) 

12 

58 

V_I Jet 
(,Ju m 'YI 'YI 12 

(n=344 ) 

(n=261) 

205 

59 

243 

21 

(n=83) 

21 

62 

34 

49 

76 

.d • .!I,.... " 41 i.... .... .. , ..... 1 .... 
un::,tJntJUUtJn.:Jfl11lJl1lJlJ6 'Wmll1JtJl::'V11'WtJ1~l'Wl 'YIl 1ln' ~lm::~l'U~ 'Wn'lJ~l'\1'Y1 8 

L1~I'Wl::~1J'~~ 'U'tYtJ"ll1~ 12 ~1'W1'W 34 fI'W 



..i 
VlllH'fI 17 
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..ia v _I a v _I " a~ ~ v, , 
1119,!Ntl'fltl"'l1.1'Ul~'fInUJ1'l1l8l1.hJl~m\W1Vll'\.ll &'f)l nltJ ,..Vll-.1l1tll 

(IOU 30 ul'rb 'UMfl~"'~18VH ''\.l~UVln1~ 4 Utl~ 12 (Vl81.1'~"'lflfl-j1l.u8) 

. 
Vu .. ..i 

. <:Ia v U 4 U

u 
4<:1 

1119,!Ntl'fltllJl1.1 1~'fI1Utll1118 tJ m'l1'f1 4 tJ ml1'f1 12 

U u "<:I1'u l'U l::'fI1UtIlVilUl 'fIl lltJ ( n=210) (n= 165) 
, , .,. <:I 

lJVl1.:.111tll (lOU 30 Ul'f1) 
o JI 
~1'\.l1'\.l ('l'm.m::) 

o SI 
~l'W1'\.l ('l'mm::) 

SI a . a 
4 (1.9) 9l8.!l fllnn,fU'fl tH 0(0) 

1~1~flUV1~ll~~8V91Vl'111l 39 (18.6) 13 (7.9) 

'i1 SI a1 i'" i SI' '" ... .A U1.1.!l UtJ1911U'l' 'Yl1 1'l'ff 'I1Urlfflll'lfrlmV11m1U'fl::n~vu 0(0) 0(0) 

1nUfnlll1~V'Yll.!lf11ff'Wl 0(0) 0(0) 

i ' SI i , u SI .01 ,... ",.0 i SI lll'1l1 ~ 'W 1::1.rl'Yl'llV.!ltll911'W1 'Yl1 1'l'fflm::11ifll1 'If 17 (7.6) 2 (1.2) 

.A ~ fj} Q I QI .!t "d 
62 (29.5) 52 (31.5) 1'W V.!l ~lrlflll 191'W 'Yll.!l911t1rl ~ ff1'W911'11 'l' V'I1'Wl'Yl fll'l' .!l1'W 

iii1ty't11 ''Wfll11~'W'Yll.:.1 iu U.!l 1 H'VW111'~ 9 (4.3) 2(1.2) 

iil'11flfll1W~ i~riVtI~lfl91~'W ll1 i M'ii1rl '~VtJ1rlfl'Wtll~l'W ~ 8 (3.8) 1 (0.6) 

hn11i'ff 

a 
126 (60.0) 83 (50.3) 'flll 

SI a1 , .... 
tJ1911'W1 'Yl1 11ff'l1ll91 19 (9.0) 8 (4.8) 

SI .01 1'" tll911'W1 'YI1 1lff'l11tJ 5 (2.4) 1 (0.6) 

Q ..:!I' Q,I ~ I , " 

9l91~1::'I11V~.!lrl'U.!l1'W V'W v~(1 'If'W 9lV.!l 't11Vl't11'l') 108 (51.4) 80 (48.5) 

.A i '" SI a1 i'" a l11V 'Wfll1rl'WtJ1911'W1 'Yl1 11ff'YI'fl::lllfl '1 6 (2.9) 2 (1.2) 

vdi'W'l11.!l~fh"'.!liii1ty'l11~'Ilfll'Y~ 5 (2.4) 5 (3.0) 

rl"'Th~::ln'W~i' .!llfitJ~'IlV.!l ff .!lflllfl'Wfl1t1'W Vrlm V11fl i'1 15 (7.1) 5 (3.0) 

rl"'Tll~::ln'W~i' .!llfitJ~'lJV.!lfl'W i'W~l'W(1'l1'W '~VtJ1rl i M'fflii 5 (1.9) o (0) 

4 SI 
'I11Vfl'j'l' tJ11) 

tll~l'W~ 1 'YI1' 1i'ff i ~i'11 fl11ll1fftl'l11t11~V.!l ~lfl1iJtlmfl 1 (0.5) 1 (0.6) 

thtlmjfl~'W i~ffllll'j(l' Ui'l1tll~l'W~l 'YI'l" 1i'ff'~ 4 (1.9) 2 (1.2) 

~V.!l~'WU~l,*llYl V1~'W'Yll.:.1 i lNh.!ll'W 1~iin'fllfl'W tJ1~1'W ~ 28 (13.3) 11 (6.7) 

1'Yl111i'ff 

, ' '''' SI a1 i ... .,;' SI... ~ , , '" '" llfl9111t11911'W1 'Yl1 11ff'Yl 9l111'WU~::')f1t1t):: 1 9l~H 1 (0.5) 1 (0.6) 

.A 0 .... U " .01 i'" 9l'Wfflt11'fltlfll'l1'W91nm111 'l'::'YI1'Wtll911U1 m 1'l'ff 209.5) 17 (10.3) 



78 

, vtJ J..l vtJ J..l .el4 v tJ 4 
l't'l(IJJ:.U'YI~""11 1ZYlnUl1't'110 a Yi1't'1Y1 4 tT YIl't'l'n 12 

vtJ ".ell'V 111 1ZYl1UUl911U1 Yl1 'J1a ( 0=210) (0= 165) 

,,j911-3na1 (inU 30 U1;1) 'JI 
fnv~:: 'HW~:: 

4 
60.0 50.3 ~lJ 

~ 41Q1 .A "" 
9l9l1l1::'H~n~~fl'lNl\H)'\..nJ~(L'lf\J 9ln~'Hl()1'Hl~) 51.4 48.5 

lrln~~lflfl1~1~'IJ'VI1,:j~1vfl~ri1'IJ9i1'Hln'Hll'1~fln,:j1'IJ 29.5 31.5 

~lfl91nl,:j~ 17-18 vn.rh fl~lJ9i1mh~~~lJi'Ulh::'VI1'IJ'Hlni'111.h::'VI1'IJ tJ1~l'IJ~i'VI~ ~bi't'1 

i,jm~L1~l (Lfl'IJ 30 'lJ1Yi) 'mY'tJ91111~ 4 ~1'IJ1'IJ 210 fl'IJLm::''lJff'tJ911'''~ 12 ~1'IJ1'IJ 165 fl'IJ 

,rl m~ V,:j tl'IJ ~11'U n,:jffllJLl19J ~mLL ~fl911lJthf nv~::'Un,:jLl1 9J ~m~ ~lJi' 111.1 ~::'VI1'IJ 'H 1 n i'1.J1.J 'j ::'VI1U 

Vl~1'IJ~i'VI'j'1i'ffi,jm,:jL1m (LflU 30 U1Yi) 'uff1.1911M~ 4 U~:: 12 ~11'h 

tl'IJ~11~ 1 fin ~lJ ''lJff1.1~nM~4 (fnv~:: 60.0) Lm::''lJff1.1~l1'''~ 12 (fnv~:: 50.3) 

tl'IJ~11~ 2 fin ~91ll'j::'Hln~,:jti'11,:jlugun~ ''lJff1.1911M~ 4 (fnv~:: 51.4) LL~::''lJff1.1911M~ 12 
'JI 

('jmm:: 48.5) 

tl'IJ~11~ 3 fin Lrln~~lflfl1~L~U'VI1-:j~1tJfl'ilrid'IJ9id 'Hln'Hll'1~fl1H1U ''lJff1.1911M~ 4 (fmJ 

'

OJ_I .. ,,; 'JI 
~:: 29.5) L1~:: 'lJt'1lJ911'H'VI 12 ('jntJ~:: 31.5) 



. 
.:t 

m'nn119 

, , '" v 
tJ'Vf1.1.fl 1'1:; CJS tJl fI '11 

'" v 
'Vf1.1.fl 1'1:; CJStJl fI '11 

U~'H)t)mll~'):;~u 

Mild depression 

Moderate depression 

Severe depression 

Baseline 

(n= 379) (n= 379) 

253 (66.7) 257 (67.8) 

126 (33.3) 122 (32.2) 

77 (20.3) 69 (18.2) 

38 (10.0) 42 (11.1) 

11 (2.9) 11 (2.9) 

79 

. 
""_I '.:t «um't1'Y1 8 

. 
""_I '.:t 
«u~n't1'Y1 12 

(n= 352) ( n=344) 

268 (76.2) 248 (72.1) 

84 (23.8) 96 (27.9) 

49 (13 .9) 47 (13.7) 

31 (8.8) 39 (11.3) 

4 (1.1) 10 (2.9) 
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.d u.d U <ci'" "" '1 ' ""u J mnn120 fllli i;1rnm i;1-1'Utl-1i1U::C)f)Jlflll 'Utl-1flQ)JgJ1tlfJH UlIgJi;1::i.T VIl'tt 

. ""u J.d ""u Jet i.T ~l'tt'n 8 i.T VIl 'tt 'n 12 

<ci V 
ilU::C)f)Jlflll ( 0=352) (0=344 ) 

Normal Mild Moderate Severe Normal Mild Moderate Severe 

(n=268) (n=49) (n= 31) (n=4) (n=251) (n=47) (n= 39) (n=10) 

Uu .. .d 
i.1' Al'tt'n 4 

(0=379) 

Normal (n=237) 226 9 2 0 209 16 6 2 

Mild (n=64) 35 24 5 0 30 21 10 2 

Moderate (n=42) 5 15 20 2 10 9 19 4 

Severe (n= 9) 2 4 2 2 4 2 

Vu .. .d 
i.1' Al'tt'n 8 

(n= 352) 

Normal (n=268) 237 21 5 

Mild( n= 49) 13 18 15 

Moderate(n= 31) 1 6 19 

Severe( 0=4) 0 0 2 

~lMl1'il.:j~ 20 vnrh milJ~1tJdHijfll'i 1ll~(J'U1L1l".:j'lJtJ\lt111::ci1lJLf1fl ~lm::~1J 111 .... 1J t111:: 

ci1lJ1fl'fl(Normal)i'U~llfll,1~ 4 1~'U'i::~1J Mild i'U~llfll,1~ 8 1m::i'U~llfll,1~ 12 ~1'U1'U 9 fl'U 

1m:: 16 fl'Ut;lllJ,h~1J 

1L"::1t1~V'U1L1l"\I'lJtJ\lt111::ci1lJ1fl'fl~lm::~1J 111 .... 1J t111:: ci1lJ Lf1fl (Normal) i 'U ~llfll,1~ 4 1~U 

'i::~1J Moderate i'U~llfll,1~ 81m::'u~llfll,1~ 12 ~lU1'U 2 fl'U1m:: 16 fl'Ut;lllJih~1J 

1m::Lll~(J'U1L1l"\I'lJtJ\lt111::ci1lJLfl'fl~lm::~1J il1Yl1Jt111::ci1lJ1fl'fl(Normai) i 'U ~llfll,1~ 4 1~U 

'i::~1J Severe ''U~t1fll,1~ 12 ~1'U1U 2 fl'U 

2 

5 

2 
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. 
l V-I I-=-

UU1Jm't'lfi 4 UJ;\:: 12 

. . vtJ 4..t ""if <!I vtJ .-=-.fIn::"1f1fi qJtylltH»J i.J m't'lfl 4 (0 = 379) i.J Vll't'lfl 12 (0 = 344) 

lu1::u::u1fl 
. Sol 

;ilU1U 
Sol 

mU1U 1tUm:: 10U":: 

',jl'nJm1::l'p1iilty~11~mJ 146 (38.5) 160 (46.5) 

l'l1Jm1::lrYliil~~11~mJ 233 (61.5) 184 (53.5) 
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, , 
V_ I.Q V_ I 'Q 
il''U~l'Hn 4 U~:: il''U~1'H'YI 12 

, ""_Of, , 
fllnllln'rt"n)~'YIH.fIn::'r;t'YIfi'U'Y'Yl UUg)lI:: 

V_ I .... 
il''Um'H'YI 4 (n = 379) 

, 
V_I OQ 
il''Um'H'YI 12 (n = 344) 

~lU 

Executive function 
, 

'VnJ fl11lJ'lJf)'Vi"HH 112 (29.6) 109 (3l. 7) 

Visuoconstruction I Cube drawing 
, 

'Vi 'lJ fl11lJlI f)'Vi 'itN 147 (38.8 ) 150 (43.6) 

Visuoconstruction I Clock drawing 
, 

113 (29.8) 104 (30.2) 'Vi 'lJ fl11lJ'lJ f) 'Vi 'itN 

Language - naming 
, 

21 (5.5) 17 (4.9) 'Vi 'lJ fl11lJ'lJ f) 'Vi 'it).:) 

Attention 
, 

68 (17.9) 52 (15.1) 'Vi 'lJ fl11lJ 'lJ f) 'Vi HI.:) 

Language fluency 
, 

172 (45.4) 168 (48.8) 'Vi 'lJ fl11lJ 'lJ f) 'Vi 'H),:) 

Calculation 11~:: concentration 
, 

132 (34.8) 114 (33.1) 'Vi 'lJ fl111J 'lJ f) 'Vi 'H),:) 

Attention 11~:: Vigilance 
, 

35 (9.2) 47 (i3.7) 'Vi 'lJ fl111J 'lJ f) 'Vi "H),:) 

Language Repetition 
, 

246 (64.9) 201 (58.4) 'Vi'lJ fl111J 11 f) 'Vi 'H),:) 

Abstractation 
, 

181 (47.8) 170 (49.4) 'Vi 'lJ fl111J 'lJ f) WitN 

Delayed recall memory 
, 

262 (69.1) 192 (55.8) 'Vi 'lJ fl11lJ'lJ f) 'Vi 'it).:) 

Orientation 
, 

11 (2.9) 6 (l.7) 'Vi 'lJ fl111J 'lJ f)'Vi 'H),:) 
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" "'" Language repetition ('HHH1:: 64.9) UCl:: Language fluency ('HHm:: 45.4) lm::ffl'U 'Hty'Yi'UTll1lJ 

'Un'YiitJ.:j'YI1.:j~1'U Orientation (fvrm:: 97.1) 

''UfftJ''lM~ 12 n~lJ~ltJtil.:jril'U''Hqj'Yi'UmllJ'Un'YiitJ.:j~l'U Abstractation (fmm:: 49.4) 

" , , ". I " JI Lm:: Language fluency (':imm:: 48.8) UCl::ffl'U 'Hty lJ'Yi'UTll1lJ'Un'Yi'JtJ.:j"1'U Orientation ('Jmm:: 

98.3) 
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" , 
.::I v_'1 q' J q 0 Q.I 'Q.I '" V_I J q 
'YIijU1t1'lJVltlU'W'YItI'YI'YIlfl111fl)J1 (Trust) 'Utl.:sflQ'lJVl1tltlH Itjaum't'l'YI 4 Uil~ 

, 
.... _1 J.:j 
au~l't'l'YI 12 

, , , 
.. .:!S.:!S.:!S , 

'WqVlfl'l'l'lJfl1'l~'lJlfl1M~'lJUtlilfltl~tlil 

i1J~lJ 

niJ~l11~1f)fl1'i~lJlh~lfl'YI HazardousIHannful 

niJ~l11~1f)fl1'i~lJlh~lfl'YI Dependence 
, SI.:j SI .:j 

tllfll'l'YI1.:s'lHflltlUil::Nil'U1.:slfltl.:s'Utl.:stllVlltj'l 

1'Y11'11a 

, 
.... _1 'q 
aum't'l'YI 4 (0 = 379) 

60 05.8) 

256 (67.6) 

63 06.6) 

303 (80.0) 

43 01.3) 

20 (5.3) 

13 (3.4) 

13 (3.4) 

322 (85.0) 

44 01.6) 

o (0) 

18 (4.7) 

289 (76.3) 

72 09.0) 

V_I ,..t 
au~l't'l'YI 12 (0 = 344) 

56 06.3) 

226 (65.7) 

62 (18.0) 

277 (80.5) 

40 0l.6) 

18 (5.2) 

9 (2.6) 

21 (6.2) 

287 (83.5) 

34 (9.9) 

(0.4) 

24 (7.0) 

256 (74.4) 

64 08.6) 
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\llf)~l'n:j~ 23 f)~lJ"-.mrhHY-.l'ui'l1qiijU':i 'HYt!mnfU'Yl1 'HY.:JTllJi'U':i::~lJlIl'Uf)m.:J i'U 

ffll"lM~ 4 (~vr."':: 67.6) U~::i'UffllfllM~ 12 (r~HJ~:: 65.7) 

.... ... i .... 1 .... " i .... 1 .... " 
':ifl.:J~-:jlJ1Tlfl ':i::fllJ"l.:J 'Uffufll'11'Y1 4 (':im",:: 16.6) U~:: 'Uffufll'11'Y1 12 (':imm:: 18.0) 

fl~lJ"1fl~1.:Jri1'Ui'l1qi'lJ~lJ1Tl~fl.:J~lJUfl~mHJfl" i'Uffll~nM~ 4 (!vr.",:: 80.0) U~:: i'U 

ffll"lM~ 12 (~mm:: 80.5) 

''UmilJ~ij~lJ1Tl~fl-:j~lJUfl~f)mJfl'' .... lJ -.hri1'Ui'l1qi~lJlIf)~ i'Uffll"lM~ 4 (!mJ~:: 11.3) 11~:: 
i'Uffll"lM~ 12 (~mm:: 11.6) 'ifl.:J~.:JlJ1fi6 imqJ'I11\llf)m'j~lJlI'j::lfi'YI Hazardous / Harmful i'U 

ffll"lM~ 4 (~mm:: 5.3) U~::i'Uffllfl1M~ 12 (rmm:: 5.2) 

f)~lJ"16~1-:jri1'U' '11 qiij mm'j 'YIl.:J~l.:JmtJU~:: ~m.u'1.:Jl~tJ.:J'tJ6.:j fJl~l'U ~ 1'Y1 'j, 1i' ff fi 6ijmm'i 

i '" d " i .... 1 .... " i .... 1 .... " 'U'i::"lJl~f)'\.J6tJ 'Uffufl1'l1'Y1 4 ('j6tJ~:: 85.0) U~:: 'Uffufl1'l1'Y1 12 ('j6tJ~:: 83.5) 

.... ... ... i cv cfd " i tu .. 1 a'.d " 'i6.:j~-:jlJ1Tl6 lJmm'j'j::fllJ1I1'Uf)~1.:j 'Uffllfl1'l1'Y1 4 ('j6tJ~:: 11.6) 11~:: 'Uffu~n'l1'Y1 12 ('j6tJ 

~:: 9.9) 

fl~lJ~16~1.:jri1'U i 'I1qiijfflJ~'U 1i m .... ~611 .... 'YI6~1l1m'j i'mn i 'U 'j::~lJlIl'U f)~1.:j i'U ffll fl 1M ~ 4 

(~mJ~:: 76.~) 1L~::''UfftlfllM~ 12 (r6tJ~:: 74.4) 

'i6-:j~-:jlJlfi6 ''U'j::~m''.:j i'UffllfllM~ 4 (r6tJ~:: 19.0) l1~::''UffllfllM~ 12 (r6tJ~:: 18.6) .. 
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, ..,. 
tf1'wn 2 

. 
1 ..... _1 0"" 

UtfuYll,.,n 4 . ..,. 
Vll'1Hn 24 

vvJ '_tlfO..l' .:t SI _catv, ~ " 
fll1'lJtf'lJ'WUfi'1::,.,lHUiH)(JtflU1dflfU1 ill1::fll1'lJCJI''lJln'l1 "~::u{Ji)(J'll'lJ lU'l::YI'U 

I ' '''' " ..... _I v .,.~ , v 1 V_I J~ I 
1dflfl~Vl8fll1'lJn'lJ'lJ81Ufll'l'1'UU'l::'YI1UU1VI1U'1 In'l l'la UiJuYll,.,n 4 'U8~fl'l'lJ 

~18th~ ,)lUl'U 379 flU lYltl1i'tfo9i Chi-square, Fisher's exact test ,,~:: 

Crude OR (95% CI) 

l'Yifl 

'lfltJ 

81Q (il) 

< 35 

36-45 

> 45 

..... <$ 

'l::YI'Ufll'1nfllll 

1.h:: (J lJ ffmn 

111itJ lJ ff mn 

11ltytyl;)"ilfllJ~lJ 1 11 
.,. 

81'tf'W 

i't1'Jl'lffll'J/i' j~ffl'11 n~ 
y ~'QI 

~f)n:j / 1i'jf)~ff1lJ;)1 

1l.l11'J:: f)t)'Um;fl'l 

f111'lJ11'lJij8 1u fll'l~'UtJ'1::'YI1UU1 

~lUnn'1'l~tf 1uNtJYll~~ 4 

75 

56 

40 

60 

31 

43 

57 

31 

15 

96 

20 

(33.8) 

(35.7) 

(44.0) 

(35.1) 

(26.5) 

(43.9) 

(32.4) 

(29.5) 

(19.7) 

(39.3) 

(33.9) 

147 

101 

51 

111 

86 

55 

119 

74 

61 

148 

39 

OR (95% CI) 

(66.2) 0.92 (0.59-1.45) 

(64.3) 

(56.0) 2.17 (1.16-4.07) 

(64.9) 

(73.5) 

(56.1) 

(64.6) 

(70.5) 

(80.3) 

(60.7) 

(56.1) 

1.50 (0.88 -2.61) 

1.86 (1.01 -3.47) 

1.14 (0.66 -2.01) 

2.63 (1.38 - 5.28) 

2.08 (0.89 - 4.92) 

p-vait"e 

0.704 

0.031 

0.07 

0.007 



..,. , 
VIl'lN'YI 24 (vW) 

if .... '" ihUlfffl1l1 

11tl'~ (1Jl'Y1) 

~hj ij 'n tJ L,)' 

< 5,000 

5,001- 15,000 

15,001 - 25,000 

> 25,000 

, 
t) . . 

fll11,ytT11;}88flqnfivi8 

~mh:::IJln 

ilii~ 

i~ 

hflth::;ilvll 

iliij 
..,. 
lJ 

hflilltl16flltT 

iliij 
..,. 
lJ 

flll 1,1 ~ll''Yi1't'1~ 6 .. 
61't'1111IJ1'" 

'li'~ 
,~ 

fl1UI;1",ij8 ill fll'l~1J'I.h::: 'YI1lltll 

~lll~1'Y1'l'11tT ill~'tJm"'~ 4 

21 

13 

55 

24 

18 

72 

59 

88 

43 

(33.9) 

(41.9) 

(33.5) 

(42.9) 

(27.3) 

(37.3) 

(37.1) 

(32.8) 

(38.7) 

100 (37.5) 

31 

85 

46 

(27.7) 

(42.7) 

(25.6) 

41 

18 

19 

32 

48 

121 

127 

180 

68 

117 

81 

114 

134 

111 

20 

(32.2) 234 

(58.8) 14 

OR (95% CI) 

(66.1) 1.36 (0.60 -3.12) 

(58.1) 1.92 (0.71 -5.15) 

(66.5) 1.34 (0.69 -2.69) 

(57.1) 2.01 (0.8 8 -4.58) 

(72 .7) 

(62.7) 1.28 (0.82 - 2.00) 

(68.3) 

(37.2) 

(61.3) 1.29 (0.79 - 2.09) 

(62.5) 1.56 (0.94 - 2.63) 

(72.3) 

(57.3) 2.17 (1.37-3.45) 

(74.4) 

(67.8) 

(41.2) 3.01 (1.38 - 6.68) 

87 

p-value 

0.394 

0.253 

0.271 

0.068 

<0.001 

0.002 



.J , 
VlTlHll 24 (VlO) 

if V .ct 
mltlftfl'lJ 1 

UllmUfllllUflfll1fl'lJ1't'UJ1tJUI 

. 
v "''> "v 1 V_I 4", VIlU'lIll'l I'llQ' UQ'uVll't111 4 

OR (95% CI) 

'hj1~~fli('~i~'Wri1'W~1) 98 (41.2) 

(23.4) 

140 (58.8) 2.29 (l.40 - 3.78) 

33 108 (76.6) 1 

88 

p-value 

<0.001 

1 <Q" .c::t." QI 

~ fUJ lJ LL'Vi lL":: tJ 11 ~ 11 fl 'W 41 (20.1) 163 

85 

(79.9) 1 <0.001 

l~fl~~~{Jfll~t'Vifl~lJ'W'Wn . 
'''' 0 V lI'WllUlllllflll"1 fl'lJ 1 

" U'Viflt.l fl 1 

" LL'Viflt.l fl2 

" U'Viflt.l "1 

" l1'Viflt.l "2 

fll'l'~1'Ufhuu::lh;nfl 

1I'WflU1Ufll'l1'l.11.h::mUfJ1 

g]lU1111"1'1rQ'1,"VI"1~rnn 

. 
'.::to Q.I SI 

flOUt "1'" fll "1 "1 fl'lJl VllUfJ1 

90 (51.4) 

10 

31 

22 

68 

29 

(15.9) 

(21.8) 

(31.0) 

(66.0) 

(64.4) 

102 (30.5) 

53 

III 

49 

35 

16 

232 

(48.6) 4.21 (2.61 - 6.81) 

(84.1) <0.001 

(78.2) 1.48 (0.65 - 3.64) 

(69.0) 2.38 (0.96 - 6.19) 

(34.0) 10.30 (4.44 - 25.17) 

(35.6) 4.12 (2.05 - 8.47) <0.001 

(69.5) 1 
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, 
~ , 

Vil'nnl 24 (Vie) 

, '" ~ .... ,j fl1UJ11lJlJe 'Uflln'U 1::m'UUl 
, 

" «tl 1.... , .... ,j i«t VIl'U"a f11 11tr 'Utr Vll't'lfl 4 

if .... oS ILl , lCi ov «t 
OR (95% CI) iHlUff fllJl 1::VI'U lJVI "a::VI'UVi p-value 

0 " 0 " m'U1'U "aeU1:1:: m'U1'U "a eu 1:1:: 

fll11~1'Uth~1'~8'U''" 
ov ,j " «tl "a'U 1::f11'UtIlVil'U"a f11 

111tJ',"Vi1.:Jll1:11U1:1:: 

tr~ l' tJ).Iem flU .... fI rfl 'U l' 'U 

v 
Vi "a 1;)1 fllJl 

JI ... 
68 (26.5) (73.5) llf1flH 189 1 <0.001 

JI 
.". ... 

(37.9) (62.1) (0.88 - 3.20) lflt:ll.Jllf1m ~ 22 36 1.70 
JI ... 

17 (54.8) 14 (45.2) 3.37 (1.47 -7.80) 'Wl'W'l flH 

ll1Lntl 24 (72.7) 9 (27.3) 7.41 (3.11 - 18.91) 
, 

1::tI::ll1:1l'nt~1'UtIl~1'U 

«t11'" "'if v 1 f11 l1tJ;)'UO.:J ;)il'U'U 

(iJ) 

<3 37 (39.4) 57 (60.6) 1.89 (1.02 - 3.48) 0.031 

3 - 6 61 (39.1) 95 (60.9) 1.86 (1.09 - 3.22) 

>6 10 (23.3) 33 (76.7) . «tv v 
1:: tI:: n1:11fl1 fllJl fl'U . i«t 0 ov 
U"" f1Uflfll fll1 1 fllJ 1 

if;)ilU'U ('11) 

<3 52 (27.4) 138 (72.6) 0.002 

3 - 6 60 (46.2) 70 (53.8) 2.27 (1.38 - 3.74) 

>6 19 (32.2) 40 (67.8) 1.26 (0.29 - 2.46) 



· .,. , 
m'lHn 24 (Vl8) 

..., 
l~Vl1J CD4+T lymphocyte 

rl8unlflll1fl~1~1UU1~lU 

'11nl'11iJ (Cell/J.lL) 

~50 

51 - 100 

101- 200 

>200 

..., + 
l~Vl1J CD4 T lymphocyte 

..., ..., v v.,. 
~a~flll'lfl~lVl1UU1VilUl 

lnl'11iJflf,uilqVl.fl1u1u 6 
, 

4 cv t.I 4 0 ~Q.I 

lV18UU1JmmUnnlfl111{)U 

(CelVJ.lL) 

< 200 

201 - 350 

> 350 

'" , 
l~Vl1J Viral load fl8Ufl11 

1fl~1~1UU1~lU11n'l'11~ 

(copies/ml) (n = 112) 

~ log 3.00 

log 3.01 -log 4.00 

log 4.01 -log 5.00 

> log 5.00 

51 

20 

38 

22 

31 

21 

73 

4 

10 

17 

(42.5) 

(26.3) 

(30.6) 

(37.3) 

(52.5) 

(27.8) 

(32.7) 

(12.5) 

(25.0) 

(24.4) 

(36.2) 

69 

56 

86 

37 

28 

70 

150 

7 

12 

31 

30 

90 

OR (95% CI) p-value 

(57.5) 1.24 (0.63 - 2 .49) 0.083 

(73.7) 0.60 (0.27 - 1.33) 

(69.4) 0.74 (0.37 - 1.51) 

(62.7) 

(47.5) 2.27 (1.22 - 4.25) 0.005 

(72.2) 0.62 (0.33 - 1.11) 

(67.3) 

(87.5) 0.578 

(75.0) 2.33 (0.17- 131.06) 

(75.6) 2.26 (0.23-111.78) 

(63.8) 3.96 (0.43-189.08) 



, 
"* , 

Yll'n:J'YI 24 (Yl8) 

OJ , 

1~~1.J Viral load fl8U 

OJ V V "* 
fl111fltil~lUU1YllU1 

1'Y11'11i:f tl~,uhq~ 
.fllU1U 6 &~8U,"m:nfl 

, 
Q.I .c:I 0 .Q '" 

lU'YI'YIlfll11;)U 

(copies/rol) (0 = 248) 

< 50 copies(undetectable) 

~log 2.00 

log 2.01 -log 3.00 

log 3.01 -log 4.00 

log 4.01-log 5.00 

> log 5.00 

v "*~ , OJ ~v 
\lYl1U1Y1lU11'Y11 11O'f1 &'If 

1uif;)12 UU 

Recommended Regimen 

Alternative Regimen 

o d V "*~ 
mU1U&"'~'U8.:tU1Y11U1& f11 

'11i:f~11.J~1~f11U~81U 
d 

(&",~) 

2 

3 - 5 

> 5 

47 

3 

5 

.., 

.) 

3 

103 

28 

68 

41 

22 

(22.9) 

(37.5) 

(41.7) 

(27.3) 

(33.3) 

(33.3) 

(40.6) 

(22.4) 

(46.6) 

(27.7) 

(25.9) 

158 

5 

7 

8 

6 

2 

151 

97 

78 

107 

63 

OR (95% CI) 

(77.1) 

(62.5) 2.02 (0.30-10.77) 

(58.3) 2.40 (0.50 - 9.22) 

(72.7) 1.26 (0.21 - 5.52) 

(66.7) 1.68 (0.26 - 8.21) 

(66.7) 1.68 (0.03 - 32.86) 

(59.4) 2.36 (1.42 - 4.01) 

(77.6) 

(53.4) 2.50 (1.34 - 4.71) 

(72.3) 

(74.1) 

1.10 (0.58 - 2.12) 

91 

p-value 

0.640 

<0.001 

<0.001 
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..l , 
Vl11H'YI 24 (Vl6) 

, ... ~ .., tI fl11'll"11'l1'l16 'Ufll1"11J 1:::'YIl'UtIl 

v "'1 1'" ,..,tI • ..l VIl 'U "1 'YI1 11 tf 'U tf m11 'YI 4 

if .., .:$ QJ ~ '4 
.., ... 

OR (95% CI) ;};lOfiflll1 1::: ~l1J 'lI VI 1:::VI'UVI p-value 

')1'U1'U 
v 

')1'U1'U 
v 

160a::: "16 0 a::: 

.:$ "uti J..l 
.nn:::evulfl11 (tf m11'Y1 4) 

i ' 4" lJ'YfUfl11:::'lI'lJ lff'I 1 59 (23.0) 198 (77.0) 1 <0.001 

.... 'Ufl11:::Mild depression 48 (69.6) 21 (30.4) 7.67 (4.10 - 14.52) 

.... Ufll1:::ModeratelSevere 24 (45.3) 29 (54.7) 2.78 (1.4 2 - 5.33) 

depression 
u .., 

U 1-3 tf'U 'U ~'U 'YI H tf ~ fl 'lI 

Q,ltJ J.:i ' 
(tf m11'Y1 4) . 

... 0 

26 (43.3) 34 (56.7) 3.25 (1.35 - 8.03) . <0.001 'I::fl'lJ~l 

'I::~m.hlJmn~ 93 (36.3) 163 (63.7) 2.42 (1.20 - 5.25) 

... 
12 (19.0) 51 (81.0) 'I:: fl 'lJ ~-3 

'" 
. 

'" ... ... 
'WqVlfl11Ufll1V1Ulfl1MVI'lI 

"uti J..l 
U6afl6~8D(iJ Vll11'Y1 4) 

i~~lJ 102 (33.7) 201 (66.3) 0.107 

~lJtJfl~ 12 (27.9) 31 (72.1) 1.76 (0.34 - 1.61) 

"'11 ~ lJ ~l1l~lf1fl1'IfllJ 17 (51.5) 16 (48.5) 2.09 (0.95 -4.62) 

, 
61fll1nH1Hflltllla::: 

" .:$ 

Na'UHltltW1l8-3t11 . 
v "'1 1'" utJ J ... VIl'U1 n1 11iJ(iJ Vll11n 4) 

'~1j 2 (15.4) 11 (84.6) 0.29 

... d" 
lJfl1fl1mmlJ fit) 112 (34.8) 210 (65.2) 2.93 (0.62-27.61) 

1j fl1 fl1 'I til lJ fl '" 1 ~ 1m fl 17 (38.6) 27 (61.4) 3.46 (0.62-35.26) 
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"i , 
~111.:J'YI 24 (~8) 

''''~ vtl fl1UI'l1t1t18 Ufll'l11J 1~mum 
, 

v .011 1 v 1 vtl • .01 mu'l 'YI1 110' UO' m't'i'YI 4 

if v .<t v, '4 V .01 
i) i)tJ ft mH 1~~1J tI~ 'l~~1J~ OR (95% CI) p-value 

0 v 0 v 
illU1U 18tJU~ illU1U 18UU~ 

v v "i.ol 
i.TtI'rtU1im'rt'YI~'UMfll '1 

, u .01 vii ' J 
1n'Ul'Y1~ ltJ~811'rt'YIU 

(mJ~l,t~ 4) 
, 

'" 0 6 (33.3) (66.7) 'l'::~ml1 12 1.21 (0.33 - 4.07) 0.549 

'l'::~'Utllumn:J 104 (36.0) 185 (64.0) 1.36 (0.76 - 2.53) 

'" 'l'::~'U\1~ 21 (29.2) 51 (70.8) 

.nn::l1'Y1iifqJtyl'~8t1'U 
, uti J.oI 

1::U::1I1n (i.T ~1't'i'YI 4) 

1lJ .... 'Um1::'Vfvl~i1tytyl1~mJ 42 (28.8) 104 (71.2) 0.060 

.... 'Um1::'Vfvl~i1tytyl1~mJ 89 38.2) 144 (61.8) 1.53 (0.96 - 2.46) 
, Qo 

fl11t11Jn'rt1tH'YIHl1'Y11i 

ifqJqJl'Ull~U::A1U 

(HtJm,t~ 4) 

Executive function 

1lJ .... 'Ufl11lJ1Jn .... itN 82 (30.7) 185 (69.3) 0.015 
, 

(43.8) (56.2) (1.08 - 2.83) .... 'Ufl11lJ'Un .... 'l't)~ 49 63 1.75 

Visuoconstruction/Cube 

drawing 

1lJ .... 'Ufl11lJ'Un .... it)~ 71 (30.6) 161 (69.4) 0.042 
, 

.... 'Ufl11lJ'Un .... 'l't)~ 60 (40.8) 87 (59.2) 1.56 (1.00 - 2.40) 

VisuoconstructionlClock 

drawing 

1lJ .... 'Ufl11lJ'Un .... it)~ 85 (32.0) 181 (68.0) 0.101 
, 

(40.7) .... 'Ufl11lJ'Un .... 'l't)~ 46 67 (59.3) 1.46 (0.90 - 2.36) 
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, ... ~ "" U fll1'll11'l1'l10 Ufll111J 1::mUtll . 
" "'1 1"" l""u J ... mU1 n1 l1t1 Uti m11n 4 

if U 4 IV ~ .ct ..., .:II 
OR (95% CI) 99t1ftn'Yl 1::~1J 'lI~ 1::~1J~ p-vaJue 

. 
i'Otl,,:: 

. " \}lUlU \}lUlU 10tl":: 

Language I naming 

il1~1Jfl111J1Jn~lV~ 122 (34.1) 231 (65.9) 1 0.411 

• 9 (42.9) ~1Jfl111J1Jn~'IV~ 12 (57.1) 1.42 (0.51 - 3.78) 

Attention 

il1~1Jfl111J.1Jn~lV~ 107 (34.4) 204 (65.6) 1 0.889 

I 

24 (35.5) ~1Jfl111JUn~'IV~ 44 (64.7) 1.04 (0.57 - 1.86) 

Language fluency 

il1~1Jfl111J1Jn~lV~ 60 (29.0) 147 (71.0) 1 0.012 

I 

71 (41.3) ~1Jfl111J1Jn~'IV~ 101 (58.7) 1.72 (1.10 - 2.70) 

Language repetition 

il1~1Jfl111J1Jn~lV~ 46 (34.9) 87 (65.4) 1 0.995 

I 

85 (34.6) ~1Jfl111J1Jn~'IV~ 161 (65.4) 0.99 (0.63 - 1.59) 

Attention 1m:: Vigilance 

'11~1Jfl111J1Jn~lV~ 120 (34.9) 224 (65.1) 1 0.682 
, 

~1Jfl111J1Jn~'IV~ 11 (31.4) 24 (68.6) 0.85 (0.36 - 1.89) 

Calculation ",,:: 

concentration 

il1~1Jfl111J1Jn~lV~ 73 (29.6) 174 (70.4) 0.005 

I 

58 (31.4) (56.1) 1.86 (1.17 - 2.96) ~1Jfl111J1Jf)~'IV~ 74 

Abstractation 

il1~1Jfl111J1Jf)~lV~ 51 (25.8) 147 (74.2) 1 <0.001 

I 

80 (44.2) 101 (55.8) 2.28 (1.45 - 3.61) ~1Jfl111J1Jn~'IV~ 



. 
.d , 

m1H'YI 24 (Vl6) 

_Of CV .ct 
u\);ltlft fllj 1 

Delayed recall memory 

i1i~1Jtl11lJ1Jo'VdtJ.:I 

~1Jtl11lJ1JO~itJ.:I 

Orientation 

i1i~1Jtl11lJ1Jo~iv.:l 

~1Jtl11lJ1JO~iV.:l 

a = Fisher's exact test 

34 (29.1) 

97 (37.0) 

129 (34.8) 

3 (27.3) 

83 

165 

240 

8 

(70.9) 

(63.0) 

(65.:) 

OR (95% CI) 

1.43 (0.87 - 2.38) 

(72.7) 0.70 (0.12 - 2.99) 

95 

p-value 

0.132 

0.754" 

~lfWI1:il.:l~ 24 LrlV'Vl~'ffV1JmllJfflJ~lJ£:i~,.dH 1l~~tJri1lJ'4tltln fll1::ci1lJlff~1 un::1l~~tJi1lJ1lJ 

:i::~1J'4tltln~Vtl11lJi1lJijv 1lJm:ii'1JtJ:i::'Vl1lJtJ1lPi'llJl1 'Vl:iili''ff 1lJfftJm,.(~ 4 1~tJ1~'ffi1~ Chi

square, Fisher's exact test un:: Crude odds ratio(95% Cn ~1J'h m~ :i::tJ::r:ml~i~i'1JtJllPi'llJl 
1'Vl:i i 1i''ff tl11lJ1Jo~iV.:I'Vll.:1'Vj'Vlnlltytyl 1'W~1'W Executive function Visuoconstruction / Cube 

drawing Language fluency ijml)'HllJ~lJ£titJml).d1lJijv 1'W on i'1JtJ:i::'VllwnlPi'llJl 1 'Vl:i i-'Ji''ff 

(fftJ~l,.(~ 4) vdl.:1ij,rmhti'ty'Vl1.:1'ffi1~~:i~~'U 0.05 

m;~ l:imntJ 1vm'ff m:i1~m~'Wi~n'~Vmtll:iL'ff~lJ ff'Vln1lJm:iliJOfhi'mJ1~tJ1'1Jl" 

tl~i'jo~i'mJ1 u'W'Vlv~.yhm:ii'mJ1 m:ii~i''U~lU'W~Ul~lnU~'Vlv1'Wm:ii'1JtJ:i~'VlllJtJlIPi'1'Wl1'Vl:i 

i 1i''ff1,r~:i.:lnm un::'ff~ll'fflJV~lnu'YfYIV nVlJl~lJm:ii'mJ1~1tJtJlIPi'1'Wl1 'Vl:i i li''ff m:i~ll~VlJ 
".'1 1 " .... _I " "'1 i .... 1" ~ ~1........ rjultJ tl:i1Ju:i::'Vl1'WtJlm'W:i 'Vl:i l:i'ff tl\PlHn"lU"~'fflJ11'fflJV1l1nU~'VltJ 'WllJ\Pl'jlll'jom 

'j::tJ::nm~ i~i''UtJl~1'Wl1 'Vl:i i 1i''ff~'W~.:I1l1l~1T'W(ij) 'j~~'U CD4+T lymphocyte tl".:Im'ji'mJ1~ltJtJ1 
" . . 

1Pi'1lJll'Vl'j ili''fftli'.:I~1~~flltJ1'W 6 l~v'W,r'lJ'\l1nl'\.J'vh11m:i1~tJ ~\Pl:i tJ1~llJl1 'Vl'j i li''ffVi1~'W1l~~1T'W 

~1'W 1'W1~ ~tJ1~1'Wl1 'Vl'j ili' 'ff~i''UtJ'j::'Vll'W~ Vl'W m1::ci1lJLff~ 1 U'j .:I'ff,r 'U'ff'4 'W'Vl1.:1ff .:ItllJ tl11lJ 

, ... ~ 1" 4 .., QI "OJ 
'Un~'jV.:I'Vl1.:1'Vj'Vl1iutl~tyl 'W\Pll'W Calculation, concentration u,,:: Abstractation lJtll1lJ'fflJ~'W1iO'U 

mllJi1lJijv 1 'W0l'j i''UtJ'j::'Vll'WtJ1lPi'l'Wl1m i li''ff (1 UfftJ~l,.(~ 4) vdl.:lij,rmYlti'ty'Vl1.:1'ffi1~~'j::~'U 

0.01 
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cO , cO, "'~ v'11 """1'v m'lH'Jl25 fl11'J.JUg)flg)H'U0~fl::UUUliHm fl11'J.J'l1'J.J'J.J0 Ufll'l'l'lJ 'l::mUtllg)lU'l 'Jl'l 1'ltT 

'Uil'11Vll,"~ 4 ;)lUUflg)l'J.Jif;)-umI1U'l!flflil uil::if;)-Utl'i1'J.J'U'l::~'lJ'l!flflil ~1t1tTtl~ 
, 'v ~Cl 

T-test, One-way ANOVA lIil:: fl11'J.JUg)flg)H'lltitl Vl1t111i Tukey USD 

if v «t ;);)tlfffl'lj1 n Mean S.D. p-value Significant 

pairwise 

comparison 

l'Wff 

'!flU 222 94.34 9.25 0.561 
... 

lHU.:J 157 94.33 11.08 
u 

0lq (ih 

< 35 91 93.37 11.68 0.278 

36-45 171 95.45 7.61 

> 45 117 94.59 11.64 

v «t 
'l:: VI 'lJ fll'l ff fl'lj 1 

U~::(llJfffl'ljl (1) 98 92.67 12.96 0.065 

~lWlJfffl'ljl (2) 176 95.23 8.64 

U7tytyl~~11~1'U~'Uiu (3) 105 95.66 8.88 

"" 81'tf'W 

i,ju~::m)'Um;Yl (1) 59 94.08 11.67 0.015 

" Q I QI 244 "mll.:J / 1im~'tY1'U~1 (2) 
... . 93.91 10.70 (2) vs (3)* 

i''U~1'!ffl1~/i'ij'tY1l1nll (3) 76 97.65 4.53 

'lltl'~ (Ul'Jl) 

i,jiJ~ltJitl (1) 62 94.05 11.49 0.745 

< 5,000 (2) 31 94.51 10.08 

5,001- 15,000 (3) 164 94.90 9.50 

15,001 - 25,000 (4) 56 93.51 10.86 

> 25,000 (5) 66 95.83 9.27 

tTtllUIll'WtTlJ'ltT 

1'tY~ 193 94.33 10.08 0.477 

'tYlJ~'tY 186 95.06 10.01 

*p<0.05 
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, 
ct , 

VIl"lHn 25 (Yltl) 

if v 4 '\1\) £1ft fl'ln n Mean S.D. p-value Significant 

pairwise 

comparison 

, i 

1V 
4 """''11 ml 'lH.n"lnflflflqn1iYlfl'\lYl "l::i.nn 

1li'~ 268 94.47 10.98 0.451 

,'* III 95.20 7.32 

hfl'11"l::,)Wll 

1liii 267 94.39 10.42 0.385 .. 
11 112 95.38 5.76 

hfl~l£11flm~ 

1liii 199 92.90 11.99 <0.001 

ct 

11 180 96.66 6.79 

m"l1,r~lJu''rf''l tl1't'i1"l1~~2J 

1lii~ 345 94.99 9.79 0.057 

,~ 34 9l.56 12.01 
i 

~nfilUm"llijmi11mnrml'lnl,l 

'liij ('~1~'\.J~h'\.J1Pi'1) 238 93.20 11.63 <0.001 

ij 1''*iY'Ylig'\.J ., 141 97.18 5.76 
, 

Q.~ .r:::::f,Q.I 

fll,lU fl'YI 1 fl1:l1 

1 Q" Ct." QI 204 97.85 4.46 <0.001 'Hlfl11UVi u~::mJfl11fl'\.J 
.. 'OJ • 

1 ~f1~~~V'Yll~lViff~11~'\.J,r 175 90.99 13.05 . 
4~ • cv 

Uvi 'YI £I 'YI 'YIl m "l "l fl1:l1 

.. 
UVi'YltJ fl1 (1) 63 97.46 6.92 <0.001 (1) vs (4)** 

.. 
UVi'YltJ fl2 (2) 142 98.02 2.73 (2) vs (4)** 

.. 
UVi'YltJ '\11 (3) 71 95.54 7.26 (j) vs (4)** 

.. 
UVi'YltJ '\12 (4) 103 87.81 15.15 

**p<O.Ol 



... , 
Vl1'lH'YI 25 (Vl8) 

if v ~ 
;HUJ ft fl'lJ 1 

O11'~111thll'Uz1l1\llflU'W'YItl"'U011 

Vu "ql ,..,'" 111 1Z'YI1'UrJ1Al'U1 'YI1 l1tT 'HVl1-3 . 
'li:llUi:lzmh1irntlritl'Ufl111fl'lJl~lr.Jtl1 

9Yl'U11'Y11'l1tT 

'~l'If 
l'If . , ".., • • "" ~ ".., U 011 fl111f11tl11fltl'U 'H111 1::'YI1'UtIl . 

9Yl'U 11 'YI'~' 'l1tTVl1-31ll,11Ul,1:: tnhltT'J.Jtl 

illflU'W'YIt11Ul'UVi nil1 fl'lJl 

" 
'VJflfli' -3 (1) 

" ... Go' 

lflij1J'VJflfl'j ~ (2) 

" 'UltJ'l fli'-3 (3) 

'~mv (4) 

Wt~.., .., " 1::t1::11i:ll'YI 111fl111fl'lJlflltltll 

"Ql'''' iJ m,n 'YI1 l1tT ( ) 

<3 (1) 

3 -6 (2) 

> 6 (3) . . Q.., .., .., Jq 0 

1:: £I:: lli:ll'YI1111 fl'lJ 1 flll U'W 'YItI'YI m 011 
.., 
1 fl'lJ 1 

''Uifil~U'U (iJ) 
<3 (1) 

3 -6 (2) 

> 6 (3) 

**p<O.OI 

98 

n Mean S.D. p-value Significant 

pairwise 

comparison 

45 85.85 7.75 0.001 

334 95.88 17.90 

257 96.42 7.61 <0.001 (1) vs (4)*-

58 93.87 10.22 (2) vs (4)*-

31 93 .68 6.07 (3) vs (4)*-

33 83.58 18.79 

95 93.81 11.05 0.075 

156 93.86 10.73 

126 96.32 8.07 

190 96.54 7.44 0.01 (1) vs (2)*-

130 92.40 11.88 

59 93.71 11.78 
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. '" . ~11H'YI 2S (~6) 

if .... '" mltlflfnn n Mean S.D. p-value Significant 

pairwise 

comparison 

.... 
1::~'lJ CD4+T Iympbocyte 

• o .., " " fl6'U'YIlfll11fl'll1~1t1mg)1'U 

';1'Y11lJ1a (Cell1J..lL) 

=s 50 (1) 120 94.76 8.93 0.415 

51- 200 (2) 200 95 .10 9.78 

> 200 (3) 59 94.69 12.73 

OJ + Q,.I QJ 

1::~'lJ CD4 T Iympbocyte 'IU'I-3fl111fl'll1 .. 
v v"'l~ ......... ~ 
~1t1t11g)1'U1 m 11"fl1-3i.nq~.fm.J 'U 

. . 
~ cv eLI.ct 0 ~cv 

6 1~6'U'U'lJil1fll'U'YI'YIlfl111'iltl(Cell1J..lL) 

< 50 (1) 10 79.66 23.40 <0.001 

51 - 200 (2) 49 90.71 13.15 (1) vs (2)** 

201 - 350 (3) 97 96.27 7.59 (1) vs (3)** 

> 350 (4) 223 95.54 8.46 (1) vs (4)** . 
\lg)1t11g\'1'Un'YI1'11"ffi,n'Uif'il~,y'U 

Reconnnended reghnen 253 93.74 10.60 0.005 

Alternative regimen 126 96.57 8.53 . 
~1'1.n'Unj~'U6-3mg\'1'U';1'Y11'11an 

1mh:: 'YIl'U ~ 61'U (l,j VI) 

2 (1) 146 92.36 12.18 0.001 

3 - 5 (2) 148 96.76 8.86 (1) vs (2)* 

> 5 (3) 85 96.81 6.63 (1) vs (3)** . 
'" v "',J .I", .fl11::9f"Ufi11 (a VIl't'l'YI 4) 

i . "''' lJ'V'llJfl11:::9flJ1fY'Jl (1) 257 96.06 9.12 <0.001 

'V'llJfl11::: Mild depression (2) 69 89.26 12.82 (1) vs (2)** 

'V'llJfl11::Moderate/Severe depression(3) 53 95.09 7.76 (1) vs (3)** 

*p<0.05, **p<O.Ol 



.,; , 
mnnl 25 (Vl8) 

if IV ~ ,\HltI fl fl\ll 

U'Htr,r'lJtr'f''''rl1 .Ul~fl~ (NtJm~~ 4) . 
':i::~'lJ,h (1) 

':i::~'U1hlJfHn:j (2) 

':i::~tI~-:j (3) .. 
'" 

. 
'" .... "" I 

't'ftlVlfl11~fl11Yl~lfl10~Yl~U8Ilfl8~81l 

(NtJm~~ 4) 

'~~lJ (1) 

~lJtJfl~ (2) 

iHJtyl11~lflfl1':i~lJ (3) 

, '" .eI 

8lfl11'Y1H1Hfl1tJllll::NIl'UHlfltJ~\llfl 

'" .ell 1'" .., • ..t tllVl1U1 'YI1 l1tr (t1'Um'H'rl 4) 

'~Yitltnfl1':i (1) 
d ... d J/ 
lJtnfl1':i':i::~ltImfllJmJ (2) 

ijtnfl1n::~tltJllJfl"l-:j/lJlfl (3) 

N~'t¥u1im'W~~~ibtJijvi811'W'YI~~'h 
fl11~fl\ll (NtJYl1~~ 4) . 
':i::~mh (1) 

':i::~'U1hlJflm-:j (2) 

':i~~tI~-:j (3) 
<u 

n 

60 

256 

63 

303 

43 

33 

13 

322 

44 

18 

289 

72 . . 
"'if "" ~ IVtJ J.eI .fl11::'tl'YI1i tyty11t1'8~ U1::tJ::1l1fl (tl' m'H'rl 4) 

'~Yitl.fl11::YfVl n Utytyl1 ~8lJ 146 

Yitl.fl11::YfYlnutytyl1~VlJ 233 

100 

Mean S.D. p-value Significant 

pairwise 

comparison 

92.86 12.54 0.127 

94.66 9.70 

96.53 8.44 

94.63 10.48 0.547 

96.12 6.42 

93.52 6.80 

98.59 2.79 0.238 

94.73 9.93 

93 .18 11.87 

92.22 13.21 0.540 

94.73 10.05 

95.69 9.13 

95.98 8.36 0.035 

93 .87 11.26 
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if OJ '" 1HlUft fllll n Mean S.D. p-value Significant 

pairwise 

comparison 

, "'if ~ , fl11)JUflfi1tl-3t1Hllt1fi tytyl uUVla~ 

v uti ~ ... 
mu (0' ~1'Ht1 4) 

Executive function 

1liVilJfl1111lJfl'Vfit:l~ 267 95.50 8.95 0.03 

I 

Vi lJ fl1111lJ flVi 'i t:l~ 147 92.73 12.06 

Visuoconstruction I Cube drawing 

1li Vi lJ fl1111lJ flVi ~ t:l ~ 232 95.60 8.36 0.039 

I 

Vi lJfl1111lJ flVi 'i t:l~ 147 93.24 12.12 

Visuoconstruction I Clock drawing 

1 liVi lJfl1111lJ f1'Yi ~ t:l~ 266 95.34 9.13 0.07 

I 

VilJfl1111lJflViH)~ 113 93.13 11.82 

Language / naming 

1liVi lJ fl1111lJ flVi ~ t:l~ 358 94.75 9.95 0.565 

I 

VilJfl1111lJflVi'i t:l~ 21 93.45 11.62 

Language fluency 

1liVilJfl 1111 lJ flVi ~ t:l~ 207 96.02 8.09 0.006 

I 

VilJfl1111lJ flVi 'i t:l~ 172 93 .08 11.80 

Language repetition 

1liYilJfl1111lJflVi~ t:l~ 133 95.26 7.88 0.414 

I 

YilJfl1111lJflVi'i t:l~ 246 94.37 . 11.04 

Attention 

1liVi lJ fl1111lJ flVi ~ t:l ~ 311 94.50 10.44 0.441 

I 

68 VilJfl1111lJflVi'i t:l~ 95.53 7.99 
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..d , 
VIl'.iHn 25 (Vl8) 

n Mean S.D. p-value Significant 

pairwise 

comparison 

Attention llilZ Vigilance 

'~~'Ufl111J'Un~~8.:J 344 94.61 10.31 0.678 
, 

~'Ufl111J'Unvt'HN 35 95.42 6.95 

Calculation llilZ concentration 

1~vt'Ufl111J'Un~~V.:J 247 95.45 9.26 0.043 
, 

~'Ufl111J'Un~lV.:J 132 93.26 11.25 

Abstractation 

1~~'Ufl111J'Un~iv.:J 198 96.23 7.62 0.002 
, 

'Vi'Ufl111J'Un~lV.:J 181 92.99 11.94 

Delayed recall memory 

'~~'Ufl111J'Un~iv~ 117 95.74 9.66 0.169 
, 

~'Ufl111J'Un~lV~ 262 94.21 10.19 

Orientation 

1~~'Ufl111J'Un'Viiv~ 368 94.59 10.16 0.285 
, 

'Vi 'Ufl111J'U n~lV~ 11 97.87 3.34 

~lnf\1l1~~ 25 lrlV'Vl~ffv'Uml1JU~n~H'UV~m:u'U'Um ~tJfl111Ji 11J]jV 'l 'U f11':d''U'th::'Vl1'UtJl 

~1'U1l 'Vll 1 1i' ff''U5tJ~lM~4 n'U1J\l~mi1'U1Jflfl~ u~::1J \l~tJi11J~1'Um1::'Yj'Vl n1Jt1Jt1Jl!~V1J' 'U 

l::tJ::Uln''U5tJ~lM~ 41~tJ'~ ff~~ t-test . 
~'U11 1J\l,)mi1'U1Jflfl~ ~l'UiY'Vln''Um'Humhi'mn'VitJ1'U1~ hmntJ 1vmff fliiiinvii'mn 

ml 1~i''UtllU'U::'\.l1\llnU'Vi'Vl6'l 'Umli''UtJl::'Vl1'UtJ1~l'U 11 'Vll i 1i'ff 'l '11'~ l ~n~l U~::ff~llff1JVnv'U 

nn i'mn \!m tJ1~1'U11 'Vll i 1i'ff ~, ~ 'U1J~,li'U ml1J'Un'Vdv~'Vl1~'Yj'Vln1Jt1Jt1Jl lltJ~l'U' 'U~1'U 
Q cv QI flev I .d 

Language fluency Lift:: Abstractation 1Jml1Jff1J~'Ulin'Uml1JU~n~l~'UV~fl::U'U'U!mWmllJ 

i1lJ]jV ''Umli''UtJl::'Vl1'UtJ1~1'U11 ,¥]l i 1i'ffvdHihjtJ~htit1J'Vl1~ff~~~l::~'U 0.01 !1ft::fl11lJ 
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llf1l'dtl~111~YfYli11tytyl'JlrJ~1'\.J l\.J~l'\.J Executive function, Visuoconstruction /Cube drawing, 

Visuoconstruction / Clock drawing , Calculation u,,:: concentration 
d Q,I QI 0' Q,I 

lJtll1lJ fflJ'Vi'\.J 1i nll mllJ 

. .. .... 
'm::~ll 0.05 

Lrtf)11fl'J 1::l1tll1lJu11nh l'\.JL~tlLm rJllLYi rJlltll1lJU1ln911~'IJtl~tl::U '\.J'\.J m ~ rJf11'J i ~ tll1lJ 

-I llJ ijtl i '\.Jm'Jrll11'J:::'VI1'\.Jm~ltln 11'J l1i'ffi '\.J~11~1,,;'~ 4 nll11~~mi1'\.J'4tltl" ml:::ci1lJ1ff~l Lm:: 

11~~rJ-IllJi'\.J'l::~ll'4tltl" 1'\.J~11~1,,;'~ 4 l~rJi,* One-way ANOVA 

'Vill'h il~~f1~l'\.J U'Vi'YIV~lilf11'Ji'mn f11'J~lL~tl'\.J i '\.Jf11'Ji'1I11'J:::'YI1'\.Jm~1'\.Jll 'YI'J' li' ffi~1I'J ~ 
n"lU":::ff~11tnJtl~lnU'Vi'YIvi '\.J1'U 1I'Jl~i' mn 'J:::rJ:::n"l~i' nll l~lnU'Vi'YIv~li lf11'J i' nll 1 i '\.J 11 ~ ~,j'\.J 
~l'\.Jl'\.Jl~~'IJf)~tJ1~l'\.Jll 'YI'J' li'ff~i'1J11'J:::'YI1'\.J91tl1'\.J 1m::: ml:::ci1lJLf1~l ijtll1lJ~lJ~'\.J 1i'91tltll1lJ 

U1ln911~tl:::U'\.J'\.Jm ~f1f11'J 1 l1'tl 11lJ-I llJ1itl i '\.Jf11'J i'1J11'J:::'YI1'UrJl~1'Ull 'YI 'J' 1i' fftlth~ijtJ' mh~ru'YI1~ 
u 

ffi)~~'J:::~1J 0.0 1 ri1'\.Jil~~f1~1'\.Jm;'Vi ijtll1lJ~lJ-n'\.Jn91tltll1lJU1ln911~tl:::U'\.J'\.Jm ~f1f11'J i ~tll1lJ 

-I 1lJ 1itl 1 'Umlrll11'J:::'YI1'\.Jm~1'Ull 'YI'J' li'~H)~l~ijtJ'mh~ty 'VI1~ffi)~~'J:::~1J 0.05 

1rlV'YI~fff)1Jtl11lJU~f)~1~l lfl~'Utl~tilm ~ f1tl11lJ-I 1lJ1itl 1 'U ml i'1J'lh :::'YI1'\.J f11~1'\.J II 'YI 'J' 1i' ff 

(1'U~11"1,,;'~4) n1Jm;'Vi ~1f11tl Tukey HSD 'Vi1J.:h mllJ~1tl~1~~11'J:::ntl1Jm;'Vii'1J'Jl'l$f11'J/ 

i'i1ffll1n~ ijflltl:::U'\.J'\.J1~~f1tll1lJ-I1lJ1itl 1'Uf11'Ji'lJ11'J:::'YI1'\.JtJ1~1'Ull 'YI'J' 1i'ff 

(i '\.J ~11~1,,;'~4) U~ n911.:jnlJn~lJ~1tl~1.:j~11'J :::ntllJ m;'Vit1n~ H/~'J n~ril'\.J ~1 tl~l.:jijtJ' mh~ty'YIH 

ffi)~~'J:::~lJ 0.05 u~iliu~n911.:jtl~1.:jijtJ'f1ffl~ty'YI1.:jffi)~nlJn~lJ~1tl~1.:j~ili11'J:::ntl1Jm;'Vi 

1rttl'YI~UV1Jtl11lJU~n~1.:j'Jlfl~'IJtl.:jfhm ~f1mllJ-I1lJ1i tl' 'U f11'J i'1J11'J :::'YI1'\.J tJ1~ 1'\.J II 'YI 'J i 1i' ff 

(''\.J~11''1,,;'~ 4) n1JU'Vi'YIV~lilf11'Ji'nlll~1f11Ii Tukey HSD 'Vi1J'h n~lJ~ltl~l.:j~i'lJf11'Ji'nlll~lt1 

U'Vi'YIV '112 ijtiltl:::11'U'Um~f1tl11lJi1lJ1itl ''Um'Ji'lJth:::'YI1'\.Jfll~1'Ull 'YI'J ili'ff (''\.J~11~1,,;'~ 4) 

I Q,I tI 1 d Q,I 0 Q,I QQd QI 

U~t1m.:jnlJLl't't'YIfl n1 , n2 "":: 'II 1 tlfll.:jlJ'\.Jflffltlty'Vl1.:jfffl~'YI'J::"lJ 0.01 

Lrltll1~UVlJtl11lJ11~n911n 1 f1~'IJtl.:jtilm ~f1tl11lJ-I llJ1i tl' 'U f11'Ji'lJ11'J ::'YI1'\.J tJ1~ 1'\.J II 'YI 'j 

~hi'~ (i '\.J~tJ~l,,;'~ 4) n1Jf11'J i~i'mi151L~tl'\.J' l1'i'lJtJ'J::'YI1'UtJ1~1'Ul1 'YI'J ~hi' ~~HI1"l 1m:: . . ... 
~~11~lJtl~lnU'Vi'YIV''U1'U~'J1~i't1ll1 ~1f11tl Tukey HSD 'VilJ11 n~lJ~ltl~l.:jn'li'~i'lJf11'Jih 
<!I, '" _I " "'1 i '" '" ~ .. ,...... .. I l~tl'U 'Uf11'J'JlJlJ'J:::'YI1'Umm'Ul 'YI'J l'Jff 11~Hn"11m::fflJl1~lJtl~1t1U'Vi'YIfl '\.J1'U~'Jlllmlll lJtl1 

tl::U'\.J'\.JL~~f1tl11lJi llJ1iV 1 '\.J f11'Ji'lJ11'J::l11'Ufll~l'\.J II 'YI'J' 1i'~(i '\.J~11~1,,;'~ 4 )U~t1911.:jnlJf11'J '~i'lJ 
" JI "" , o ~ Q,I...:!II QI QI '4:1 QI 0 QI QQd QI 

f11'Jfll1~tl'\.Jl'Jt1tlH 1f1tllJl'JntlH 1m:::'\.Jl'\.J '1 tlH tlrJl.:jlJ'UfI~ltlty'Vl1.:jfffl~'YI'J:::"1J 0.01 

1rltl'YI"Utl1Jtl11lJ11~n911.:j'Jlfl~'IJtl.:jfhm ~rJmllJ-I1lJ1itl i '\.J t11li'lJ11'j:::'VI1'\.JrJl~1'\.Jl1 'YI'J' li' ff 

(, '\.J~11~1,,;'~4)fl1J'J:::f1:::n"1~i'nllln1Jln·.'YIv~lilm'Ji't1ll1' '\.J111l~,j'\.J ~1f11Ii Tukey HSD 'VilJ11 
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f1qlJ';1mh~~ih:::tJ:::n~1~~1t11':ii'mnn'Uu'Vl'Yl6~ 'v'ht11':ii'mn114il~~,j14 3-6 11 ij~:::U1414m~tJ 

~11lJ11lJijt) 114f11':ii'm.h:::'Yl114tJ1~114'71 'Yl':i 11i'ff (114 i1tJ~111~4) LLllf1~1~n'Uf1qlJ';1mh'lliij 

':i:::tJ:::nm~l'i1t11':ii'mnU't)tJf111 3 11 t)~NijUtJff1t1tu'Yl1'1ff(i9i~':i:::~'U 0.01 
u 

lrlt)'YI~fft)'U~ 11lJLLll f1~ N':i 1tJ~'\J t)~thl~ ~tJm1lJ11lJij t) 114 t11':ii' 'UtJ':i :::'Yl114 tJ1~ 114 '71 'Yl ':i 11i' ff 

(114 i1tJ~111~4) n'U ':i:::tJ:::n~1~i'mnn'U~114114l~~'\Jt)~tJ1~114'71 'Yl':i i 1i' ff~i''UtJ':i:::'Yl114~t)114 (L~~) 
~1tJn Tukey HSD 'Vl'U,h f1qlJ';1t)~1~~i''UtJ':i:::'Yl114tJ1~11471'Yl':ii1i'ff~ ij~114114l~~'\Jt)'1tJ1 

I d t QI A , d 1 QI Cl' .ci • 4!t 1 .... 1 
':i:::'H11~ 3-4 LlJ~1lt)1lJ 11~:::lJlJ1f1f111 5 llJ~1lt)114 lJm~:::LL1414l~~tJ~11lJ':i1lJlJt) 14t11n'UlJ':i:::'Yl114 

tJ1~114 '71 'Yl':i i 1i'ff (1 14 i1tJ~111~4) 1111 f1~l~n'U f1qlJ';1t)~1~~i' 'UtJ':i :::'Yl114 tJ1~llJ 

'71'Yl':ii1i'ff ~ij~llJ114 2 L~~~t)114 t)rj1~ijUtJff1t1tu'Yl1~ff(i9i~':i:::~'U 0.05 1L~::: 0.011l1lJCh~'U 
u 

lrlt)'Yl~ffV'U t111lJ1L1l f1~ 1~':i 1 tJ~'\Jv~thm ~tJm1lJ11lJijv , 14 t11':i i''UtJ ':i::: 'Yl 114 tJ1~ 114 71 'Yl ':i i 1i' ff 

('14i1tJ~ll1~ 4) tlUt111:::CJ1lJlf1r1 ~1tJn Tukey HSD 'Vl'U,h f1qlJ;i1vrj1~~'Vl'Um1::: Mild 

"" I d I'" , ... .1 J/ ""1 depression 1l~::: Moderate Isevere depression lJmm'ltJt111lJ':i1lJlJV 14t11':i':i'UlJ':i:::'Yl114tJ11l114':i 'Yl':i 

11i'ff ('14i1tJ~ll1~ 4) Ullf1~1'1ti''Uf1qlJ';1vrj1~~l,j'Vl'Um1:::CJ1lJ1f1r1vrj1~ijUtJff1riqj'Yl1~ff(i9i~ 

':i:::~'U 0.01 
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~ J QJ '" J _at cv J,q Q..I cv J, I a '1 '" 
2.1.1 f) 1'nltl11::'t'I tllUJiJlI .... 'U Ii'll 8.:Jui);mnlltll1l1"lI,...'U Ii ~ 8 tll1l111l1l18 ,'U fl111'U'lh:: n l'UtIl 

~1'Unn1'11,,1'UNtJm"~ 4 AltJ Multivariate logistic regression analysis . ..., ... " 
'II'U~8'U fl1111tl11::'t'I 

lh~'lll tJ 'i 9l' '\.J ~ijtl11lJfflJ~'\.J 11',) 8tl11lJ i 1lJij 8 t '\.J fll'l i''UtJ 'i::'VI1'\.J tn9l' 1'\.J '71 'VI 'i i 1i' nt '\.J 

fftJ~l,1~ 4 ~ln Univariate analysis lJ111m1::,1fl11lJfflJli'\.J11''i::11'h!l~11LtJ'i9l''\.J 1~fl 
Q,I fI.I" 'CV ... I" 

'VI~ nfl'Utl11lJnlJ'Yi'\.JTi'i::1111-!1~ 1111J'i ~'\.J (Multicollinearity) 

'Yi'U':h 1I~.ijtJ~1'\.Jfll'ii'ml1 'i::l1':h-!l~'llltJ'i tl~ijn~i'ml1 11'Yi'VI6~Yi1fll'ii'mn 

'i:: tJ::11" 1~Yi1fll'ii' m:l1~lnU 'Yi'VI6t '\.J 11 ~ ~,j'\.J fll'i '~i''lJfhU '\.J ::1111 ~ fl-!lf11'i i' 'UtJ 'i::'Vl1'\.J 

" "'1 ~ .... t" ; " I ~.... " ""'1 mm'\.J'i 'VI'i L1'in 11~HL1"111,,::nlJ11nlJfl~ln1L'Yi'VItJnfl'\.J1'llJm'l:l1~1tJtJ1~1'\.J'i 'VI'i 
y • 

, 1i'n 1m::f11'i i~i'mhv11~f)'\.J t Mi''UtJ'i::'Vl1'\.JtJl9l'1'\.J'71 'VI'i' 1i'n~'i -!I 11"11m::nlhinlJf) 

~lnu YI'VI6t '\.J 1'\.J ~ 'i1~ i' n'l:ll ijfl11lJ fflJ~ '\.J 11' n'\.J f)tl1-!1ijumhTi'ty'Vl1.:Jnil~ 

~ -!I 111fl1lL'Ih ~ijm1lJ fflJ~'\.J 11' ')f)fl11lJ i 1lJijf) t'\.J fll'i i''UtJ 'i ::'VI1W.J19l' 1'\.J '71 'VI 'i i 1i' n 

i''lJ1.h~'Vl1'\.J~f)1'\.J ijm1lJfflJ~'\.J11' 11'U'U Multicollinearity ~-!I 111fl1UtJ'i ~1'\.J1'\.Jl~~'Uf)-!I 

tn9l'l'\.J '71 'VI'i i 1i' n~i''U1J 'i ~'VI1'\.J ~f) 1'\.Jl 'li'lnlJ fll'i Logistic regression 
y 

2. 111fl111tJ'i~-!I,)f) itJih'li'lnlJfll'i Logistic regression ~1tJ1n Forward likelihood ratio 

1. fll~ 

'" 2. fll"lfYl 
y • 

3. f11'i '~i''Utl1V11~f)'\.J i Mi''UtJ'i~'VI1'\.JmIPl'1'\.J~ iln i 1i'n~'i -!lL1mlm~n~llnlJf)~ln 

UYI'VI6 i'\.J1'\.J~'i1~i'n'l:l1 

4. tJ'i~1~fll'il~'UihtJ~,:w hmntJ if)flln 

5. f11'ii,*fflJ'\.J iYl'il1~f)flll11'ilff~lJ 

6. ff'VIni '\.Jfll'ilUfifhi' n'l:ll'YitJl'Ul" 

7. 'i~tJ~L1"l~ '~i''lJfn'ii'n'l:l1~1tWl9l'llJ ~1 'VI'i i 1i'ff~'\.J~-!l1I~~,j'\.J 
8. ~1'\.J1'\.Jl~~'Uf)-!ltJl9l'1'\.J~i 'VI'i' 1i'ff~i''UtJ'i~'Vl1'\.J,)f)1'\.J(1~~) 

9. U'l -!lnu'Un\.j'\.J'VIHff-!lfllJ 
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iJ;)~u~ijfll1'JJtf'JJ-wu~n'Ufll1'JJ'h'JJ;j8'U01'l1'Uth::n1UtJl~lU~ln"l1" 
'Utft.l~l~~ 4 ~lu"ii~ Logistic regression ,rl8fll'Ufl'JJ8nfi ... u'mf)~lut.l, 
.4 y~..:t 
8U 9 ~lUl1i Forward likelihood ratio 

1::~'U Mild depression 

1::~1J Moderate / Severe depression 

t.l,::1A01,,9'Uihu~lU hflillU 1801" 

11lii 

'tv "'" ... 011 '~"~U ' .... '11"1881111""1'JJ 

i-M 

O11'~1'Utl1~1'~8U',"1'Ut.l1::'nlUtJl 
~lUn n1' l1"Vl1-3n~lm'::mh''''JJ8 
;)1 f)u .... nu1uluVi 1l;)1mn 

" ... .... 
1f1fl1J'tlf1f1l ~ 

" 
'\.J1'\.J'1Tli'~ 

11lmv 

b 

2.261 

1.286 

0.543 

1.00 

0.502 

0.664 

1.880 

S.E(b) 

0.334 

0.350 

0.28 

0.431 

0.343 

0.451 

0.466 

p-value 

<0.001 

<0.001 

0.049 

0.02 

0.l43 

0.141 

<0.001 

Adjusted OR 

(95% eI) 

9.60 (4.99-18.46) 

3.62 (1.82-7.18) 

1.72 (1.01-2.95) 

2.72 (1.17 -6.32) 

1.65 (0.84 -3.23) 

1.94(0.80-4.70) 

6.56 (2.63-16.34) 

'l1f1~111~~ 28 'YilJ'h LrlflTl1t1fJ1J9111L'lh~'\.J '1 U~1 f1~1J911fldl~~iim1::9hJIf1!li'\.Jl::~t1 
Mild depression iiTl111Jl*V~L~'\.J 9.60 L'Vh 11":: fIl 1:: 911Jlf1!l i'Ul::~t1 Moderate / Severe depression 

iiTl111Jl*V~1~'\.J 3.62 1'Vh ~flml1J~11Jlifl i'\.Jmli'1J'lh::'Y11'UV1~1'U~1 'm l1i'ff i 'Ul::~t1 ill~ Lrlfl 
Lm VtlLl1Vtltitlf1~1J911fldl~~illiifll1::911J1f1!1 lh::1~m'.i 11l1Tlviim'.i L ~t1thV~1V 1 '.ifl~ 1V • 
lflmrr iiTl111JL*V~L~'\.J 1.72 L'vh ~flm'.iil1'ml1J~11Jiifl iUm'.ii't11h::'YI1'Um~1'U~1 'm i1i'ffi u 

'.i::~t1 11l~ lrlfllm Vtlll1Vtlntlf1~1J911fldN~iith::1~m'.i 1~1J1:bfJ~1fJ hfl~ 1fJ 1 flmff 

m'.i i-Mff~'\.J i~'.i'H~flfll'l1l'.ilff~1J iiml1Jl*V~l~'\.J 2.72 L'Vh ~flm'.i il1'Tl111J~11Jlifl i'Um'.i 

i't1th ::'Y11'Um~l'U ~ 1 'YI'.i i 1i' ff i'\.J'.i::~t1 11l~ lrlmm fJtlll1fJtlntlf1~1J911fldl~~ illi ,*ff~'U 1 ~'.i'H~fl 
fll'Hl1 lff~1J 

" . 
m'.i i1l1~i'ml1~119ifl'\.J i l1'i't1th::'Y11'\.JfJl~l'U~ 1 'YI'.i 11i' ffm ~1 1mlm::ffihlff1J fl \1 lf1l1WVl vi '\.J 

1'Um1'li'mn iiTl111Jl*fJ~1~U 6.56 L'Vh ~flm'.iil1'fl111J~ J1Jlifli'\.Jm'.ii't1th::'YI1'Um~1'\.J~1'Vl'.i 
, ,"'' 

i 1i'rr i 'U '.i::~t1 11l~ LliflLm fJtlll1mJtitlmi1J911fldl~l1 1~i't1m'.i ~ll9ifl'U'VJf1Tli' ~'llf1l1~'Vlvi '\.J1'\.J 

m1'li'mn 
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, ct 
"lllrl2.2 

IV V f! , 4 "" 1 a G} v _I SI .ct~ 
fllUJ"lI'Wllfi1::'111N.flll::etJlIltl1l VlOflllll11l1l10 l\l 01 111J1J1::rI1lltllVllll '11 rI'1 

'l~"'llatlVl1,.{~ 8 

ct 
Vl11HrI 27 

cvvJ, 4 V' '.:!loa 
01 1r1 VI "01J flllll"lI'Wllfi1 ::'111 N.flll:: fllllletJlI Itl 1 1 VI 0 flllll 1 ll1l10 l\l O1'l 

~1Jtl1::rlllltllg}lll;1r11'1~1l1llatlm,.{~ 8 'U0-3fl-QlI~10fh~ ;illllll 352 fill 

lV1ul,r,,091 Chi-square U't1:: Crude OR (95% Cn 

dI V '" , '.ct 'V cI 
OR (95% CI) p-value i1n::etJlIlf>'f1l 1::Vl1J lIVi 'l:: Vl1J VI 

;illllll 
v 

;illllll 
v 

'lOU 'lOU,,:: 

,,:: 

i ' dI ~ 1J~1Jm1::9f1JLft'1l 
42 (I5.7) 226 (84.3) 0.001 

~1Jm1:: Mild depression 
15 (30.6) 34 (69.4) 2.37 (1.10 - 4.94) 

~1Jd 1l1~ Moderate / 
13 (37.1) 22 (62.9) 3.18 (1.35 - 7.18) 

Severe depression 

\l1f1m11-3~ 27 ,rlO'Yl~HYf)1Jfl111Jff1J~'U;'j::'l1'h:J m1~c]f1J'fI'~1~f)fl111Ji 11Jljf) i'Uf11'j 

11Jlh~'Yll'UfJl~1'U~1'Yl1'11'" (i'UfftJ~l..r~ 8 ) i~fJi~",ii~ Chi-square ,,~:: Crude odds ratio 

(95% CI) ~1Jilf1~1J1Pi'1f)dVl~~1JfI11~ Mild depression ii~lfl111J!~fJ 'H~'U 2.37 ,vb "~~m1~ 

Moderate / Severe depression iiml1J'~fJ\I'~'U 3.18 !'vb ~f)ml1Ji11J)jf)ihlm111J1.h~'YllhlfJ1~l'U~ 

1 'Yl'j i 11'" i hi 1::~1J i1i~ !rlf)'mfJu!'YifJun1Jf1~1J1Pi'1f)dl\1~ ~bJ~Ufl11~c]f1J!fI'~ If)dl\1iit!fJ''hfi'~'Yll\1 
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, , ..t 
YIl'n~n 28 

... d _I _I "I _t:! ~ , ~ 

fll'l11fl'l1:::'YIfl1nJUu'lu'l1Ul'W01u'ltl'Ulntl'Ufl1UJUVlOVlN'UMfl:::UUUlllatl fl1UI 

...... 
iHIVI One-way ANOV A 

'" v 
.flll:::CUlllft11 n Mean S.D. F p-value 

" <9" lJ'VrUtl11:: C)1lJ Lff'i 1 
268 97.12 7.89 0.950 0.388 

.... 'Ufl11:: Mild depression 
49 95.71 7.55 

.... 'Ufl11:: Moderate / Severe depression 
35 95.95 5.12 

~10;)1'i 1~~ 28 lrl f11LfI 'j 1::11 fl11lJU 1.h 1.1 'i1tJ L ~f1L ill tI1J rVi tI'Ufl11lJU;) n~ 1.:J 'tI V.:JfI::U tJ tJ m ~ tI 

fl11lJi1lJljfll tJ fil'j i''U1.1'j::'VlltJtll~ltJ~ 1 'Vl'i 11i'ff n'Ufl11::t1flJLffrl i tJ ff1.1~l1l1~ 8 1 ~ltI i ,*ff(i~ 

One-way ANOV A 
, 

• 'Q.I I d.ct .c!l 3J • • 
.... 'U11 n~lJ;)1f1tJ1.:J'VllJfl11::C)1lJLff'il .... 'Ufl11:: MIld depressIon Url::fl11:: Moderate / Severe 

depression )jfl::utJtJm ~tlfil'j i ,rmllJi 1lJijfl i tJ m'ji''U1.1'j::'VlltJtll~l'\..I ~1 'Vl'i' 1i' ff 1lJU;)n~1.:JntJ 

mh~ihrmh~ty'Vll.:Jffi1~ 
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Vll1H'YI 29 
...,...,J. .:t SI _Of"'" 'I ..., 

flll'Y1V1i.nmfl1UJU",ftll1i1::'t'I1Hill1::fl11",CV",lfl11 1I'tt:: lJ'iI'iltl11""lll::mJ 

~flfl-agjtlfl11",11",;jtl1llfll1l'lJ'lh::'YIllltll~lll11'Y111TrU1lltl,jm"'~ 12 '\Jtl.:Jfl~'" 

~ltlrh~ ;llll1ll 344 flll 1V1t1',ruo~ Chi-squareU-a::Crude OR(95% cn 

'..,.~ ""'1.1 SI fl11",n",,,,tl llfll11U 1::'YIllltllVllll 

.:11 1 "" , ""'1.1 '4 1 'YI1 11U llU m't'l'YI 12 

if u.:t Q,I , ,..:e "" cI OR (95% CI) p-value ;H1Uflfl'lJl 1::VlU ",VI l::VlUVI 

0 SI 
;lllllll 1tltl'tt:: 'iIllllll 1tltl'tt:: 

.:t " il11:: CV",lfl11 

11lftUft11::;;lJlfffl 
40 (16.1) 208 (83.9) 1 <0.001 

ft1Jft11::Mi1d depression 
19 (40.4) 28 (59.6) 3.53 (1.68 - 7.25) 

ft1Jft11::Moderate / 
24 (49.0) 25 (51.0) 4.99 (2.45 - 10.09) 

Severe depression 

U <V 

U1~UllUiniU'YIHiHfl'" 

, 
17 (30.4) 39 (69.6) 2.94 (1.06 - 8.64) 0.043 OJ 0 

'j::~1J~1 

'j::~1J1h\.Jmn.:j 58 (25.7) 168 (74.3) 2.33 (1.02 - 5.99) 

'j::~1J\1.:j 8 (12.9) 54 (87.1) 

, ... ..,. 
ft q VI 011'" f111 VI", 

~ ~ J 
Ifl1tl~VI"'"8-afltl~tl'tt 

11l~lJ 59 (21.3) 218 (78.7) 0.018 

~lJ1Jfl~ 12 (30.0) 28 (70.0) 0.76 (0.35 - 1.56) 

"'1] ,.j lJ ty111~lflfl1'j~lJ 12 (44.4) 15 (55.6) 2.96 (1.19 -7.15) 



.,. , 
Vll"lHn 29 (Vl8) 

, 
81tlllnH1HtlltlUi:l:: 

v q 

Ni:l'llHlfltl~'lI8~m 

g]l'Unnll11U 

ili~'Umflll 
et .... d " 
lHnflln::~'UUtnu mJ 

ihn fllll::~ m.hu m, 1 ~/lJ 1 fl 

l::~'Ulhumn~ 

l::~ml~ 

1l1'Ul'Ulii~'lI8~tIlg]l'U;lnl 

'11U~1'U~1::nl'U~81'U 
.. 

(1'IJ~) 

2 

3-5 

>5 

fln::fjnfiiftyqpla8'IJ1u 

ili~'Ufi"l::l'j'YI~il~~l 

l~tllJ 

~'Um1::l'j'YI~il~~11~tllJ 

110 

, 
SI et') 14 '" "'_I Jet 

VIlU"ll 'YI1 fni;l (i;lum'l1'Y1 12) 

2 

71 

10 

6 

64 

13 

39 

27 

17 

32 

51 

(9.5) 19 

(24.7) 216 

(28.6) 25 

(25.0) 18 

(25.0) 192 

(20.3) 51 

(28.8) 96 

(20.3) 106 

(22.4) 59 

(20.0) 128 

(27.7) 133 

OR (95% CI) p-value 

(90.5) 0.125 

(75.3) 3.32 (0.72 - 28.23) 

(71.4) 3.80 (0.67 - 38.87) 

(75.0) 1.31 (0.~5 -4.39) 0.732 

(75.0) 1.31 (0.65 - 2.79) 

(79.7) 

(71.1) 1.41 (0.70-2.91) 
0.239 

(79.7) 0.88 (0.42-1.88) 

(77.6) 1 

(80.0) 0.095 

(72.3) 1.53 (0.90 - 2.63) 
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~ , 
VlTnnl 29 (Vl8) 

, .,. ~ "" U tll1'IJ11'IJ'lJ8 Ufll11'lJ 1:::mUtIl 
, 

v ql 1 "" ""u iq VllU1 'n1 l1tJ (tJ m'H'n 12) 

if "" "" ..., ~ ,q ..., q 
OR (95% CI) p-value \l\lufttnn 1:::~1'lJ 'IJ~ 1:::~1'lJ~ 

. v . v 
;)lUlU 18U~::: ;)lUlU 18U~::: 

Executive function 

iliYnJtl111J'lJfl'Vf..f8~ 56 (23.8) 179 (76.2) 1 0.850 
, 

(24.8) (75.2) (0.59 - 1.83) Yl 'U tl111J 'lJ fl 'Vf 'HI ~ 27 82 1.05 

Visuoconstruction / 

Cube drawing 

ili'Vf'Utl11U'Ufl'Vf..fV~ 47 (24.2) 147 (75.8) 1 0.961 
, 

36 (24.0) Yl'Utl111J'Ufl'Vf'l'V~ 114 (76.0) 0.99 (0.58 - 1.67) 

VisuoconstructionlClock drawing 

iliYlUtl111J'U fl'Vf..f V~ 56 (23.3) 184 (76.7) 1 0.601 
, 

27 (26.0) Yl 'U tl111J'U fl'Vf 'I V~ 77 (74.0) 1.15 (0.65-2.01) 

Language / naming 

ili'VfUtl111J'Ufl'Vf..fV~ 78 (23.9) 249 (76.1) 0.817 
, 

5 (29.4) (70.6) 1.33 (0.35-4.22) Yl'Utl111JUfl'Vf'IV~ 12 

Attention 

i li Yl 'U tl111JU fl'Vf..f V ~ 69 (23.6) 222 (76.4) 0.609 
, 

14 (26.9) Yl'Utl111JUfl'Vf'I V~ 38 (73.1) 1.18 (0.59-2.39) 

Calculation Ul1::: concentration 

iliYl'Utl111J'Um"dv~ 57 (24.8) 173 (75.2) 0.687 
, 

26 (22.8) Yl 'Utl111JUfl'Vf'I V~ 88 (77.2) 0.90 (0.50 - 1.57) 

Attention Ul1::: Vigilance 

iliYl'U tl111JUflYl..f V\I 72 (24.2) 225 (75.8) 1 0.901 
, 

11 (23.4) Yl'U tl111JUflYl 'IV\I 36 (76.6) 0.95 (0.42 - 2.04) 
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..t , 
mnnl 29 (Vltl) 

, '" ~ "" U f11UI'n'll'lltl ljfll11'lJ 1::rtlljm 

v ""1 1 CV ""u J..t VIllj1 rt1 11« (<< Vll'Hrt 12) 

if cv <t CLI n ,~ cv "" OR (95% cn 'il'iltlftf11H 1::VI'lJ 'lI VI 1:: VI 'lJVI p-value 

. v . v 
'illlj1lj 1tltl"':: 'i!llj1lj 1tltl"':: 

Language Repetition 

ilivn.Jf111lJ 'lJ nl1 ~ fH 37 (25.9) 106 (74.1) 0.523 
, 

(22.9) (77.1) (0.50 - 1.45) l11Jfl11lJ1Jnl1'HH 46 155 0.85 

Abstractation 

ilil11Jfl11lJ1Jnl1~tJ.:j 36 (20.7) 138 (79.3) 0.132 

· (27.6) (72.4) (0.86 - 2.45) l11Jfl11lJ1JnW:itJ.:j 47 123 1.46 

Delayed recall memory 

'lil11Jfl11lJ1Jnl1~tJ.:j 32 (21.1) 120 (78.9) 1 

• (26.6) l11Jfl11lJ1Jnl1 'J tJ.:j 51 141 (73.4) 1.36 (0.80 - 2.33) 

Orientation 

ilil11Jfl11lJ1Jnl1~tJ.:j 81 (24.0) 257 (76.0) 0.960' 

• (33.3) l11Jfl11lJ1Jnl1'J~N 2 4 (66.7) 1.50 (0.14 -11.28) 

a = Fisher's exact test 

'il1nm'J 1.:j~ 29 IrltJ'YI~fftJ1Jfl11lJ~lJl~\J ,r'J~l'r;h.:jm1~91lJ1fI'r1 u,,~il'il~V~ 1lJ i l-J 'J~~1J'l.Jflfl" 

IPitJfl11lJ~1lJljtl i l-J nl'J 11J'lh~'YI1l-JV1~1l-J ~ 1 'YI'J i 11ff(i l-J ~,j~1,.(~ 12) 'UtJ.:jn~lJ9i1tl~1.:j ~1l-J1l-J 344 

fll-J l~v'~ff(i~ Chi-square u,,~ Crude odds ratio (95 % Cn 

l11J11 il1J~V~~fl11lJ~lJnl-JnlPitlm1lJ~1lJljtl i l-J nl'J 1U,j'J~'YI1l-JV1~1l-J~ 1'Y1 'J' 11ff tl~l.:j~ 

umhtit1J'YI1.:jffil~~'J~~u 0.0 1 i~uri m1~91lJlfI'r1 I~Vl1U11 n~lJ9i1tl~1.:j~l1Um1~ Mild 

depression ij~lfl11lJI~V.:jI~l-J 3.53 I'VIl u"~m1~ Moderate / Severe depression ij~lfl11lJL~V.:j 
I~l-J 4.99 I'VIl IPitlnl'J il1'm1lJ~1lJljtl il-Jm'J1U,j'J~'YI1l-JV1~1l-J~1 'YI'J' 11ffil-J'J~~u ili~ 

1m VUI ntlu tiUf'~ lJ9i1tl~1.:j ~ ilil1Ufl11~91lJ1fI'r 1 
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11 'J ~rnr1J~'4 '\.J'Yll~ff ~fllJ JJmllJfflJ~'\.J£~flfl1llJ ~ 1lJljfl '1 '\.Jm'J i'1Jth:;'Yll'\.J tll~l'\.J~ i 'Yl'J i 1i'~ 

mh~JJt!mhfity'Y11~~i'i~~'J:;~1J 0.05 hWVl1J'h fl~lJ~1mh~~JJL1'j~~t!1J~l!'\.J'Y11~ff~fllJ'J::~1J~1 

JJfhfl1llJl~tI~d~I'\.J 2.94 l'Vh 110::11H~t!1J~l!'\.J'Yll~ff~fllJ'j::~1J1h'\.Jml1~ JJTilfl1llJl~tI~1r1lJ 2.33 

Lyh ~flm'J '1 ,rfl1llJ~ 1lJljfl '1 '\.J fl1'ji'1J'I.h:;'Y1l'\.Jtll~1'\.J ~ i 'Yl'J i 1i' ~'l '\.J 'J:;~1J i1i~ 

fl~lJ~1mh~~JJll 'J ~~t!1J~l!'\.J'Y11~ff ~fllJ '1 '\.J 'J::~ml ~ 
'VU1~ fl'j 'JlJm'J ~lJ lfl ~ fl~ ~lJLL flo flfl3fl~ JJfl 1llHYlJ~'\.J £ ~flfl1llJ~ 1lJlj fl 'llJ m'j i'mh :;'YlllJ til 

~llJ~lmi1i'~ fldl~JJt!mhfity'Yll~~i'i~~'j::~1J 0.05 i~WVl1J'h fl~lJ~1fldl~~~lJ1h:;1f)'Yl iHJtyl11 

~lflm'j~lJ JJTilfl1llJl~tI~1r1'\.J 2.96 l'Vh ~flm'j 1 ,rfl11lJi1lJljfl 'llJ m'ji'm.h:;'Yll'\.Jtll~llJ~i 'Yl'j i 1i'~ 

llJ 'j:; ~1J '1i~lrl fll11~ tl1J1Yi tit! tlt!flrilJ~1fldH~ i1i~lJlfl ~ fl~~lJLL flofl6 3fl~ • 
rh'\.J mm'j 'Yll~ il~ m mm:; ~o~l~l~ V~ ~lflVl~l'\.J ~ i'Yl 'j i 1i' ~ fflJ~'\.J 1i fI1Vl~ ~tl 1t1JJ~ 6 LLVl'Yl6~ 

vhm'j i' fl'ln ~ llJ 1'\.J 1~~'\J fl~ tll~ llJ ~ i'Yl 'J i 1i' ~~ i't!11 'J:: 'Yll'\.J ~fll'\.J LLo:; fI11:;Yj'Yl ~iJtytyll ~6lJ 1 '\.J 

'j :; v:: 11 'j flVl1J';h i1iJJfl1llJ fflJ~'\.J £fldl~JJt! Vdlfity'Yll~ ~f)~ 
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, .,; 
Qll'nn130 fl11'J.JUQl mh~'Ue..:!fl:; U'I-!,.Hil ~tI fl111J~1'J.J;jtl1'1-! fll'l~m_h:; rn'l-!tll~ 1 'I-! ~1 'YI'l'1~ tY 

1mr-um"'~ 4 'il1U'I-!flm'J.Ji1'i)~mh~!1Jflfl" u,,:;i1;)~tI~1'J.J1'1-!'l:;~U1Jflfl" ~1tJtYiiPl 
, 'SJ ~q 

T-test, One-way ANOV A 1m:; fl11'J.JUQlflm..:!'lltlt) Yl1t111i Tukey HSO 

~ v 
.fln:;C)flllf1'll 

~hh'l1Jfll1!:ci111m~1 (1) 

V11Jflll!: Mild depression (2) 

n 

247 

47 

V11Jflll!: Moderate / Severe depression (3) 49 

U'l..:!tYUUil"l-i'l-!'YIH tT'..:! fl'J.J 
, 

':i!:,)'1J~'h (1) 

':i!:,)'1J1humn:J (2) 

':i!:,)'m'l''':! (3) ... 
.q 4 4 4 , 

't'I ~Ql O'l 'Ill 01 'I YI'J.J' fl 'Itl~ Ylll Utl" fle ~ tl" 

'1l~1l (1) 

~1J1Jfl~ (2) 

lHJtlJ111\11flfll':i~1l (3) 
u 

, V .:I 

01 fl1 'I'YI1..:! 'l1..:! 01 tI U,,!: N" 'U1":! I fl tI..:!;) 1 fl 

tll~l'l-!~l 'YI'l'1~tY 

11lVlumfll':i (1) 

.:I .... G " 
llmfll':i':i!:flummHW (2) 

ijmfll':i':i!:,)'u1humn..:j /lllfl (3) 

, 
':i!:,)'1JC;;, (1) 

':i!:,)'1J-U'lJflm-:J (2) 

':i!:,)'1J~-:J (3) 

*p<0.05 

56 

226 

62 

277 

40 

27 

21 

287 

35 

24 

256 

64 

Mean 

96.40 

94.67 

91.29 

94.11 

95.48 

96.44 

95.81 

98.12 

92_03 

98.48 

95.40 

95 .80 

96_87 

95.09 

96.27 

S.D. 

10.63 

8.95 

17_25 

15_89 

9.98 

12.68 

11_60 

10.99 

13_15 

3.91 

11.95 

12.67 

4.64 

11.91 

12.69 

p-value Significant 

pairwise 

comparison 

0.018 

(1)vs(3)* 

0_541 

0.274 

0_339 

0_636 
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..i • 
Vl1nnl 30 (Vl8) 

if <V <4 mUJHfl'l:l1 n Mean S.D. p-value Significant 

pairwise 

comparison 

, 
o .. v.:tl1<V.:t 
\)nrJUI)J~'lI8'1r.nVllU1 'nl l1tT'YI 

1'U'lj,::'rnuvi81u(njYl) 

2 (1) 
l35 94.84 11.26 0.633 

3-5 (2) 
l33 95.47 12.02 

>5 (3) 
76 96.45 11 .98 

f1n::l1'niif,!!,!!11~tl)J1ulZtlZlllfl 
11lvnJfl11Z'VfY1lJ iJ t1!t1! 11 ~mJ 160 96.36 10.42 0.174 

l'l 'U m 1Zl'fYllJ iJ t1! t1! 11 ~ 8lJ 184 94.63 12.69 

fll1)J'Ufl"'';U'I'nHl1'niiftyty11u 

~ , v 
lZtlZUlfl UIIVli.l::YllU 

Executive function 

, 1ll'l 'Ufl11lJ 'U flwl 8.:1 235 95.43 11.25 0.996 

• 
l'l'Ufl11lJ'UflVfl8.:1 109 95.44 12.68 

Visuoconstruction / Cube drawing 

'1ll'l'Ufl11lJ'Ufll'l~ 8.:1 194 9.01 9.91 0.324 

• 
l'l'Ufl11lJ'U fll'l 'l' 8'1 150 94.70 12.03 

Visuoconstruction / Clock drawing 

illl'l'Ufl11lJ'Ufll'l ~ 8'1 240 95.89 10.66 0.317 

• 94.37 13.79 l'l 'Ufl11lJ'Ufll'l'l' 8'1 104 

Language - naming 

illl'l'Ufl11lJ'Ufll'l ~ 8.:1 327 95.48 11.70 0.772 
, 

94.16 11.98 l'l'U fl11lJ'Ufll'l'l' 8.:1 17 

Language fluency 

11ll'l'Ufl11lJ'U fll'l~ 8.:1 176 96.05 10.59 0.319 

• 94.79 12.76 l'l'Ufl11lJ'Ufll'l'l' 8.:1 168 
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~ . 
\ill''lHYI 30 (\il8) 

n Mean S.D. p-value Significant 

pairwise 

comparison 

Language Repetition 

'li'Yf1Jfl11111Jfl'Yf1~N 143 94.91 12.80 0.483 

• 
'n1Jfl11111Jfl'W'H)'1 201 95.81 10.87 

Attention 

ili'n1Jfl11111Jfl'Yf1V'I 292 95.24 12.30 0.293 

• 
'n1Jfl11111Jfl'YflV'I 52 96.57 7.47 

Attention ''is:: Vigilance 

i li'Yf 1Jfl11111J fl'Yf1 V'! 297 95.56 10.87 0.633 

• 
'n1J fl 11111J fl'Yfl V'! 47 94.68 16.14 

Calculation ''is: concentration 

i li'n 1Jfl11111Jfl'n1 V'! 230 94.78 13.34 0.074 

· 'n1Jfl11111Jfl'nlV'I 114 96.77 7.24 

Abstractation 

lli'n 1J fl11lJ1Jfl'Yf 1 V 'I 174 96.58 7.97 0.067 

· 'n1Jfl11lJ1Jfl'nlV'I 170 95.26 14.50 

Delayed recaU memory 

lli'n1Jfl11lJ1Jfl'n1 V'! 152 95.79 11 .28 0.615 

· 'WUfl11lJ1Jfl'nlV'I 192 95 .15 12.04 

Orientation 

lli'nufl11lJ1Jfl'n1V'I 338 95.68 10.59 0.441 

· 'W1Jfl11lJUfl'nl V'! 6 84.94 40.18 

"lfl~ln~~ 30 lrl V'Yl ~H"VUfl11lJ11~fl~1'I'\JV-!ltl1f1::11 'U 'Um ~ tJfl11lJi 111;JV i 'U fll'l i'mh::'Yl1'U 

tJl~l'U 'l1 'Yll' 1i'ffti1Jtl11::'Vj 'Yltlhyt)Pl ~VlJ i 'U 'l::tJ::11'l fl 11":: fll'l ~ 111 'U m1J'U 'lltJ~ 1'U 'W1J'h iliij 
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I Col 'd G.I 0 ~ .c.~ 

fl11lJl1f1 fWI1~f1'W mJ1~lJ'W tlff1f1ty'YI1~ "'H;ll'l 

,rlVl1f1 ~ 1::,1 fl11lJl1t1 ~t1 ~ 1'W 1~ Vl t1~ tI'lll -ntl'llfl11lJl1l'1 t1flW\lV~fI::l1'W'W 1 ~ ~ tlfl11lJ oj 1lJ iiv i 'W 

... .1 y "'1 WI'" i .... 1 .. .d ... "" y ~..., i'" i 
t11n'llu~::'YI1lW11'11'W~ 'YI~ n~ff 'Wffufl1'11'Y1 12 t1'llm1::C}flJ1ff~111Cl::u~~tI~1lJ 'W~::fI'll1JflflCl 'W 

fftl~I1,1~ 12 

'Vi'll 'h ;J~~tI~1'Wm1::ci1lJlff~ 1 nfl11lJfflJ~'W n flVfl11lJl1f1 t1fl1~'\JV~fI::1L 'W lH ~ ~tlfl11lJoj 1lJiiv 

i'Wt11~1'lltI~::'YI1'WtI1~1'W'i1'Y1~'11ff vd1~nl1mhfity'YI1~ffii~~~::~'ll 0.05 

lrlV'YI~ ffV'll fl11lJUflf1fl1~ ~ 1t1~'\JV~tl1m ~tlfl11lJoj 1lJii V i 'W t11~1'lltl ~::'YI1'W tl1~ llJ 'i1 'YI ~, 11ff 

'Vi'll'h milJ~1Vd1~~'Vi'llfl11:: Moderate /Severe depression nfl::UlJlJl~~tlfl11lJoj1lJiiv ilJt11~ 
1'lltI~::'YIllJtI1~1'W'i1 'YI~ i 11ff ilJfftl~n,1~ 12 n'lJfn1::ci1lJ1ff~1 UI'lf1fll~n'llt1~lJ~1Vd1~~ ill 'Vi 'll 

d JJ t d G.I 0 Q.I QQd. QI 

fl11::C}flJlffnVtI1~lJ'Wtlfflf1ty'YI1~ff()I'I'YI~::fI'll 0.05 

",b'W;J~~tI~llJ UHffl1'llff'4'W'YI1~ff~fllJ ml~t1nlJt11~~lJlf1~f)~~lJUVClmHlV~ V1t11~'YI1~ 

oj l~t11t1~L1~l'W~Cl'li' l~lfi tI~'\J f)~ tI1~l'W 'i1 'YI~' 11 ff fflJ~'W 1i m'Vi~ ~lhtlnflVl1'Vi'YI V~'tilt11~ 1 f11J l11Cl:: 

~1'W 1'Wl~fI'\JV~tI1~ 1'W 'i1 'YI~ i 11 ff~1'lltl ~:: 'YI1'W flV1'W (l~fI) 'Vi'll11f1::11lJlJ1U ~tlfl11lJ 11lJii f) i lJ t11 ~ 

1'lltI~::'YI1'Wtll~1'W'i1 'YI~ i 11 ff 'llnfl11lJUI'lt1~1~n'Wvdl~nl1mhfity'Yl1~ffii~ 
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, 
, d 

tT1'U'YI 3 
'" J'SI 

f11111fl11:::'t'I'UB'lJ"'l:::£I:::£l11 (Longitudinal analysis) 

, 
d 

VIl'lH'YI 31 
Q J cvvJ ,_~cv, ~ cv Q..I 4:S SI 

f11111 fl'l1:::'t'Ifl1UltT'IJ'W'U 1i '1::: 't'I1H1HHl £l1l'IJ I'U 1::: ~'U~ fl fl" fl'U.fl 11::: CV'IJlft11 

(Univariate analysis) lrl8g)1U1h~fffl1nl'i1'U Continuous data ~1£1 Generalized 

Estimating Equations (GEE) 

Constant 

Constant 

Constant 

Constant 

"'IJ~'U1i.fl1'W~~iJ1£1ij~8U'W'YI~~ 
't11fll11mn 

Constant 

~l'U"l'U observation=723 (n = 379) 

b 

-1.969 

15.128 

-0.121 

19.334 

0.038 

10.319 

0.165 

8.083 

-0.251 

18.149 

S.E (b) p-value (95% CI) 

0.806 0.015 (-0.35- -0.39) 

1.981 <0.001 (11.24-19.01) 

0.025 <0.001 (-0.17- -0.07) 

1.893 <0.001 (15.62-23.04) 

0.079 0.63 (-1.12-0.19) 

0.409 <0.001 (9.52-11.12) 

0.225 <0.001 (0.12-0.21) 

0.481 <0.001 (7.14-9.02) 

0.851 0.003 (-0.42- -0.08) 

2.663 <0.001 (12.93-23.37) 

I • ".d " .ell Generalized Estimating Equations (GEE) 'Vnnl t:llm~'Yll"'n:jmVU"~~H'l'IJ1"lflV"'lJ8"tJ1111'U~ 'Yl~ 

, "li' ff iifl"ll1J'f11J~'U ,jl;"'.nnn1Jfll"l~911Jlfff lV vVlihr V~hTitlJ'Yll"ffil~ 
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ri1tJm1~'Y'l'Vl~i:JUJUJ1L'~mJ '1 tJ'j~V~11 'j fl 11 'j 'I'fflhH'I'14 14'Vll'l -ff 'IfllJ UCl~ -fflJYr14 1i m'Y'l~~lbvij 
q u u q " 

1 "d 0 Q,I.c::S IV Q,I rI.oCt. Q,I ~ rp I .r::i Q,I 0 Q,I ~..:::a 
llfJll 'Y'l'Vl V'Vl'Vll fll'j 'j fl1:l llJfl11lJ 'fflJ'Y'l14 1i L'lI 'I Cl 'Ufl'U 11 11~91lJLff'j 1 U VNlJ14 V'fflf1 UJ'Vll'l 'ffflll ri114 

u 
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~ J~ '" <V V J 
fll'i"Jlfl'il:::'t1 'fl'i~tJ'iHtJ't1tJ'lJ'WU1i'IJt:I~ Intra-subject correlation 

'lJMfl"Jl'lJ';"J'lJ;j81ufll'i1mh:::'t11utJl~lujl'm'''J1tJlutTtlm..1~ 4, 8, 12 

'.0!1~ "'tI v...,. fl"Jl'lJ'l"J'lJ'lJ8 Ufll'l'i'U 'l:::'t11UtJl\111U1 "'tI ~.d tJ m't1n4 "'tI .. .d tJ m't1n 8 "'tI .. .d tJ m't1n12 

ln~'''J1tJluu~'tl:::tTtlm..1 (n = 379) (n = 352) (n = 344) 

r r r 

'" ..... aUm't1n 4 (0 = 379) 

'" ..... a1.l~l't1n 8 (0 = 352) 0.246 

uti ..... a ~l't1n12 (0 = 344) 0.246 0.246 

.d J..:. til " Q,lQ.lr/ 

'illfWl1':il~'Vl 32 llJ'fl11fl':il:::'I1 flH'ffH:n"'I1'fflJl'llJ1i'IJ'fl~ Intra-subject correlation 'IJ'fl~fl111J 

-i11Jij'fl1lJm':ii''Ulh:::mlJtI1~llJ~lml1fn'1lJ~tJ~m1~ 4, 8, 12 l'l'U ';h fh~1JtJ':i:::iY'Vlt (r) 'IJ'fl~ 

error 1 lJfllJ 'll~tntllJ ihi lf1~~ l11~lJ 'fl~tl'U 11" 1~~ ~ IPll1Jfffl'l41 
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v v J, 4 Y _tat v, ~ Q,.I , '~'l 

3.2 flll1Ja'1J'rfU 1i l::11l H.fl n:: CU1J I fl1l Utl:: lJ;);UJ 1 l1J & U 1:: ~1.J~ fI fI tlVl tlfl ll1J 1 l1J1J tl &U fn 1 

'" _I " ~~ 1'1 <V J! .... a 
11.JlJ1~nlUtJlVllU1 l'rl1 &1 'HT l'J'JtI Population average 1118 Marginal models 11Jtl 

~lutl1~~fl1:miJu Categorical data ~1t1 Population averaged logistic regression 

, ... 
Vllll.:Jn 33 

~ J cvvJ 4 l! ... .,Cl.I,~ v , 
fn nl flll::11 flll1JU1JftU1i'l.l8.:J.flll~CU1Jlfl'llUtl~lJil iltln1J m 1:: ~1.J~ fI fI tlVl8 fI ll1J 

;l1J;J81Ufnl11.Jtll::mUtJlA1U11nl'l1U (Univariate analysis) ~ltl 

Population averaged logistic regression 

'" " .fln~CU1Jlflll 

(~1'\.J1'\.J observation = 1,090) 

Mild detJression 

Moderate/Severe depression 

Constant 

.fln~'tlnfii1'Y'Ylla81J1Ul~tI~U1fl 
(~1'\.J1'\.Jobservation = 723) 

'YnJm1::'t1niutytyll~mJ 

'" '" U1.:Ja'U l.Jtl'liU nHa'.:J fl1J 

(~1'\.J1'\.Jobservation = 723) 

Constant 

~ 4 ~ ~ J 
ftqVlflll1Jfnl~1Jlfl18.:J~1JU8tlfl8eJ8tl 

(~1'\.J1'\.Jobservation = 723) 

~lJ1Jfl~ 

""~ a lJuty'l11 ~lflfl1WllJ 

Constant 

b S.E(b) 

1.214 0.186 

1.191 0.211 

-1.415 0.105 

0.434 0.173 

0.94 0.315 

0.747 0.257 

-1.539 0.245 

0.162 0.262 

0.769 0.287 

-0.959 0.107 

p-value Crude OR 

(95% CI) 

<0.001 3.37(2.34-4.85) 

<0.001 3.29 (2.17-4.98) 

<0.001 

0.012 1.54 (1.1 0-2.17) 

0.003 2.56( 1.38-4.75) 

0.004 2.11(1.27-3.48) 

0.003 

0.536 1.18(0.70-1.97) 

0.07 2.15 (1.23-3.78) 

<0.001 



. 
.ot , 

YlTlHfI 33 (Yl8) 

V .ot 
81fll'1f1HflltlIU1::Ntl'UHlfltI-l'U8-l 

tI1~1'U1ifl1'11a 

(~l'U1tJobservation = 723) 

Constant 

Q.J V .J 11_'1 .c:I' J 
tf'IJ ..... 'UfiIl1 ..... f1~'U1t1'IJYlOII ..... f1t1 . 
.oto IV 

nfl1fll1'1fl~1 

(~ltJ1tJobservation = 723) 

Constant 

. 
,)nfJu'U0-3t11~1'U~ln'1'11tfn 

1t1tJ'.i::fI1U~ol'U(lij~) 

(~ltJ1tJobservation = 723) 

2 

3-5 

Constant 

n= 379 

Correlation structure = Exchangeable 

122 

b S.E(b) p-value Crude OR 

(95% cn 

0.899 0.481 0.062 2.46(0.96-6.32) 

0.081 0.527 0.040 2.95( 1.05-8.30) 

-1.754 0.478 <0.001 

0.222 0.396 0.576 1.25(0.99-2.32) 

0.415 0.216 0.055 1.52(0.57-2.71) 

-1.20 0.206 <0.001 

0.663 0.262 0.011 1.94 (116-3.24) 

0.034 0.272 0.90 1.03 (0.61-1.76) 

-1.20 0.206 <0.001 

'illf1lPll'j 1~~ 33 lrl01lfl 'j 1~a1fl'lllJfflJ-WtJ n'IJ O~.f111::ci1lJlfl'flUC1::;J 'il ~ vi 1lJ' tJ 'j::~1J '4flflC1 

~Ofl11lJi1lJjjo'tJm'jf1Jlh::'Y11tJV1~ltJl1Yl'ji1fff ~1V Population averaged logistic regression 
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1~tlfll'J'I11~"'Jlri ';l'l..J'I1~~ Odds ratio ilJ'J~~'Ulh~'lflm 'IJ~-:Jm1::I~hJlf1!lU~~i1~,)tI'h1JilJ'J~~'U 

'4f1f1~~l1J ~tllJ' tJ9111J'J:: tI::ldm~ffm'n iiN~~ij'J ::~'U fl111Ji 11Jijij i lJ fll'J i' 'UtJ'J ::'YlllJ tI1~ llJ '11 'Yl 'J 

, 1i'ff 1~tJnl'11lJ~~tJU'U'Uff'l1~1J~lJn'IJij-:Jml1Ji11Jijij i lJfll'Ji''UtJ'J::mlJtJl~llJ'11 'Yl'J 11i'ff mtJ i lJ 

f1~1J~1ijdl-:JU~~::fllJ (Intra-subject correlation) U'U'U Exchangeable 

, ~"cu . . QI .ct, 
"''U11 m1::911Jlff'Jl'J::~'U MIld depressIon U~::'J::~'U Moderate I Severe depression 1Jm 

fl111Jl~tJ.:J~ijfl111Ji11Jijij ilJ fll'Ji''UtJ'J::'YlllJtI1~llJ'11 'Yl'J 11i'ff i lJ'J::~'U i1j~ lrtlJ 3.37 l'Vh U~:: 

3.29 l'Vh "11J~ 1~'U lrt ijlm tJ'UlntJ'Un'Uf1~1J~1ijd1-:J~ '1iiim1::~1Jlff!lijd1-:Jiiir mhfl~'Yl1-:Jff(l9i~ 
'J::~'U 0.01 

m1::l'!'Yl1m~~ll~ij1J i lJ 'J:: tJ::mf1iifhfl111JL~tJ-:J~ijfl111Jl11Jijij i tJfI1'Ji''UtJ 'J::'Yl1tJtJl~ltJ 

'11'Yl'J'1i'ff itJ'J::~'U'1i~ Lrt'W 1.54 L'Vh LrtijlmtJ'UlntJ'Un'Uf1~1J~1ijd1.:J~'1iiim1::'Yj'Yl~i1~~1 
l~ij1Ji'W'J::tJ::u'Jf1ijd1.:JiiutJff1fl~m-:Jff(l9i~'J::~'U 0.05 

U'J -:JffU 'Uff'4tJ 'Yl1-:J ~ .:Jfl1Jiifi1f1111Jl~tJ.:J~ijfl111J l11Jijij i 'W fll'Ji''UU 'J ::'Yl1'W tI1~ 1tJ '11 'Yl 'J' 1i'ff 

itJ'J::~'U '1i~ lrt'W 2.56 L'Vh U~:: 2.11 "11J~1~'U lrtijLmtJ'UlntJ'Un'Uf1~1J~1ijd1-:J~'1iiiuH • . 
QI QI I d QI 0 QI QCl..tet QI 

ff'W 'U ff'4 'W m-:Ju -:Jfl1JijtJ1-:J1J'W tJU1f1~m-:JUtl"'Yl'J ~~'U 0.01 

..,q9im'J1Jfll'J~1Jlfl~ij-:J~1JUij~f1ij~m~tJ'J::lfi'YltJf19i '1iiifl111J~1J~'Wtf~ijfl111Jl11Jijij itJfll'J 

i''UtJ'J::m'WtI1~l'W 1 i 'Yl'J i 1i' U i tJ 'J::~'U 'li~ijd1-:JiiutJff1fl~m.:JU(l9i 

ff1'W'" q 9i m 'J lJ fI1 'J ~ lJ 1 fI ~ ij.:J ~ lJ U ij~m) ~lf.l~ tJ'J~ Ln'Yl ii1J ~'I11 ~ 1 f) fll'J ~lJ iifi 1 fl11lJ 1 ~tJ.:J ~ ijfl11lJ 

l1lJjjij i 'Wfll'Jl'UU'J~'Yl1'WV1~1'W1 1 'Yl'J i1i'ffi'W'J~~'U lli~ Lrt'W 2.15 L'Vh LrlvLm tJ'ULntJ'Un'Uf)~lJ 

~1VV1.:J~ lliiil'lq9im'JlJfll'J ~lJLfI~ ~-:J~lJUV~f1V ~V~ vV1-:JiiutJff1fl~'Yl1.:JU(l9i~'J ~~'U 0.05 

".01 " .011 i'" 'I ..." 1'.01 ......" • Vlfll'J'Yl1-:JflltJU ~~N~'lJ1.:JlfW.:J'lJV.:JtJl"1'W 'J 'Yl 'J 1'J ff l tJ 'J~~'U'WvtJ lJlJfl11lJUlJ..,'W li" V 

fl11lJl1lJjjV''WfI1'Ji''U1h~m'WtJl~1'W11'ml1i'ff 'lJ'J~~'Ui1i~vV1.:JiiutJff1fl~m.:JU(l9i ff1tJ 

Vlfll'J'Yl1-:JflltJLm:: N~.,j'l-:Jlfi tJ.:J'lJij-:Jtll~ltJ 1 i 'Yl'J 11i' ffi lJ 'J:: ~'UtJ1lJ f1~1.:J/"l-:J iifi 1f111lJl ~tJ-:JlrtlJ 2.95 

L'Vh Lrt VLtJ1 tJ'ULn tJ'Un'U f1~ lJ~ 1VV1-:J~ iliiimfll 'Jm-:JflltJU ~:: N~.,j'l.:JLfi tJ.:J'lJV.:JtJ1~ 1'W 11 'Yl'J l1i' ffmh-:J . 
d QI 0 QI CloQe:t QI 

lJlJtJff1f1~m.:Jfftl91'Yl'J::~'U 0.05 

~lJ~'W li m..,~ ~1J1tJii~ VU"''Yl6~'';1f1l'J i'mn l1i ii mllJ ~lJ~'W tf~Vfl11lJl1lJjjV , 'W fll'J 

i''UtJ'J::'Yl1'WtJ1~ltJ1 1 'Yl'J i 1i'U itJ'J~~'U 'li~VV1-:JiiutJff1fl~m-:JU(l9i 

~1'W1'WL~~'lJij.:JtJl~llJ1i 'Yl'J 1 1i'ff~i''U1h::mlJ~ijllJ~ltJ1~ 2 L~~ ~ijl'W iifilfl11lJ 

L~tJ-:JLrttJ 1.94 L'Vh~ijfl11lJi1lJjjij i tJfll'Ji''U1h::'Y11tJtJ1~ltJ1 1 'Yl'J l1i'u i lJ'J::~'U lli~LrlvLtJ1 tJ'ULntJ'U 

n'Uf1~lJ~1ijdl-:J~i''UtJ'J::mtJtJ1~ltJ11 'Yl'J l1i'ff~llJ1lJlJlf1f1';h 5 l~~~ijltJ ijV1-:JiiutJff1fl~m~ 
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~ 
m"nU134 ~ • Q.luJ ifQJ' .4 " if'" ~ fllnlft~l::'t'Iftlll1tfll'W'\.Ui'UO'l {J{JUtflU1Aflflt1 Iln::9SlIIft~lUt1:: {J{JU~llllU 

" , ''''' 'I .... _I v .eI~ ~" 
'l::~nJ1Aflfl£lg}Ofllll1~lllllO AU fll~~1J1J~::'t11UUUnU'l &'m ll'la 

(Multivariate analysis) ~lU Population averaged logistic regression 

if .... 4 mlUfttl'Ul Adjusted OR 
b S.E (b) p-value 

(95% CI) 

4 v 
Iln::9SlIIft'll 

';j::~U Mild depression 1.791 0.245 <0.001 5.99 (3.71-9.69) 

';j::~U Moderate / Severe 1.321 0.270 <0.001 3.75(2.21-6.37) 

depression 

Iln::'t:rnfiiftytlP,S01J1U'l::u::U'ltl 

'WUfl11::11Yliutytyll~mJ 0.185 0.204 0.366 1.20 (0.80-1.79) 

.... .... 
U 1'1 i;JU 1J i;J'\f U 'YI 1'1 i;J'I fl 1J 

, 
GI 0 

0.451 0.364 0.216 1.57(0.76-3.21) ';j::"u~n 

';j::~utlltJmn~ 0.377 0.296 0.203 1.46(0.16-2.60 

, . 4 .... "" "" 'Wqg}tl'l'lllfll'l~1I1fl1M~1J 

J 
UO£ltlOelO£l 

~lJ1Jn~ 0.315 0.299 0.292 1.37 (0.76-2.46) 

iHh;u'l11~lnm';j~lJ 
" 0.897 0.379 0.002 2.73 (1.42-5.22) 

, v .eI 

01fll'l'YIH'lHfllUUt1::Nt1'UHlflU'I 

v .ell 1 .... 'UO'lmmU1 'YI~ 11i;J 

'" GI Q 'JI 
1Jmm';j';j::"umntJotJ 0.704 0.626 0.261 2.02(0.59-3.89) 

ijmm';j';j::~U1.htJn~l'1/1Jln 0.918 0.569 0.107 2.50(0.82-7.65) 

n = 379( ~ltJ1tJ observation = 723) 

Correlation structure = Exchangeable 



, 
'" , 

m1HTl 34 (~O) 

, 
., 0 

'l'::~t1~1 

2 

3-5 

O11'~1t1fl11~11~Ou1,"1t1tJ1::TlnUn 

~lUllTl1'lri:J1,"~1-311tnUil:: 

i:J~11i:J)JomflUViTlrtlulU~11;)1fl'll1 
" 4 ., 

LflOtl't'JfWlH 

< 35 

36-45 

v ~ 

1:: VIti O11f1 fl'll 1 

1.h:: () lJ fff)'}:l1 

11 tWlJffmn 

hflillt11001i:J 

111ij 
~ v ~ 4 ... 

011 '~'"AU 'Vi 1,.,1 OOl,.,111i:J1)J 

i-M 

Constant 

b 

-0.327 

0.323 

0.370 

0.061 

0.488 

0.289 

1.468 

0.995 

0.161 

-0.292 

-0.167 

0.505 

0.704 

-3.842 

S.E(b) 

0.469 

0.265 

0.306 

0.297 

0.287 

0.373 

0.363 

0.298 

0.260 

0.242 

0.298 

0.235 

0.339 

0.741 

p-value 

0.486 

0.223 

0.226 

0.836 

0.089 

0.438 

<0.001 

0.739 

0.537 

0.227 

0.739 

0.031 

0.038 

<0.001 

n = 379 (~llJ1lJ observation = 723). Correlation structure = Exchlmgeable 

125 

Adjusted OR 

(95% CI) 

0.72(0.28-1 .80) 

1.38(0.82-2.32) 

1.45(0.79-2.64) 

1.06(0.59-1.40) 

1.62(0.93-2.86) 

1.33(0.64-2.77) 

4.34(2.13-8.85) 

1.10(0.61-1.98) 

1.17(0.70-1.95) 

0.75(0.46-1.20) 

0.84(0.56-1.28) 

1.66( 1.04-2.62) 

2.02(1.04-3.93) 
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'OlfWl1'n~~ 34 lrl~fl1'U~lJii'Yli'VHl~~~~';I1L1h~'U '1 Vh.Jll'U'lfflJf)l'j fl'U '~l1tiil'O~rJrh'U 
1Jflfl";)~ fll'j i~i''Ufll'j ill9i~'U hHmh::'YlllWl~l'U 11 'Yl'j l1i' ff111'~'j ~l1mlm::ff~llfflJ~'Olfl1L""'YlV 
l'U1'U~'j1'Oi'mn mrJ 'j::~'Ufll'jffmn l'jmnrJ l~fllff fll'jl~fflJ'U 1 .... ·n1~~m111'jlffllJ11m~il'O~rJ • • 
fl11::Ci1lJlff~1 .... ufl11::'Vj'Yliiltytyll~~lJ 1 'U'j::tJ::mfl m ~fflr'Uff'4'U'Yl1~iY ~fllJ .... t)~m'jlJfll'j~lJ 

.4 .!\ 0' • ".d " Q~ '" Q.I t" lm~~fllJU~"fl~@J~" mfll'j'Yl1~'j1~fllmm::fHl~HlflrJ~~~~tJ1~1'U'j l 'Yl'j n'jff iYlJ~'U1ifl1 .... Yi~thrJ 

ij~~11""'YlV~111fll'j i'mn lm:: ~1'U1'Ul~ fl~~~ rJ1,)'1'U 11 'Yl 'j l1i' ff~ i'mh::'Yl1'U 

t ci" oQ ..!l J ~ 0' b] YQ.I : oI!I " 
'Yt'U11fl11::CJflJlfY'j1 .... t)~m'jlJfll'jfllJlm~~fllJ11~"fl~~~" fln lfl'j'Ufll'j tJ1l~~'U I'll 

i'mh:: 'Yl1'U tJ 1,)'1 'U1 1 'Yl'j i 1i'ff111'~'j ~11"11l"::ff~11fflJ~'01flLl""'YlV''U1'U ~'j 1'0 i' mn lh::1~fll'j'1l 
d d .'1 'JI '1 1 'I 'JI "1 a ... d ...... .. , 

lfltJlJfll'jl'ilUlJ1tJfl1tJ l 'jfl~1tJ ~fllfflm::fll'j l 'I1ffl,j'U L .... 'j11'j~m111'j lff'jlJlJfl11lJfflJ .... 'U 1i~~fl11lJ 

~1lJ~~1'Ufl1'ji''UU'j::'Yl1'UtJ1,)'1'U11'Yl'j'1i'ff''U'j::~'U'1l~ 

1 .dI 'JI, Q.I Q.I .c:I , 

fltJfl11::CJflJlff'j1 'U'j::fl'U Mild depression lm::'j::fl'U Moderate /Severe depression lJfl1 

fl11lJl~tJ~~~fl11lJ~1lJ~~' 'U fll'ji''UU'j::'Yl1'UrJ1,)'1'U1 1 'Yl'j l1i' ffi 'U'j::~'U 11l~ lrJ'U 5.99 l'¥h 11":: 

3.74 ll'h ~ilJ~l~U lrl~lmrJ'U1YitJ'Un'UflrilJ~1~~1~~11l""'Ufl11::Ci1lJlfY~1 ~~l.:)ij,rmh~t1.I'Yl1~ff()~~ 
• u 

'j::~'U 0.01 

l'tq~m'jlJfll'j ~lJlfl ~ fN~lJmm flV ~vri U 'j ::lfl'YlmJ ty111 'il1flfll'j ~lJij~ 1fl11lJ l~tJ~~ Vfl11lJ 

~1lJ~V i'Ufln1'UU'j::'Yl1'UtJ1,)'1'U11 'Yl'j' 11ff' 'U 'j::~'U 'll~lrJ'U 2.73 l'¥h lrlmm tJ'UlYitJ'Un'Ufl~lJ 

~1V~1~~'1l~lJlfl~~~~lJUV"flV~~~ ~~vlij,rmh~ty'YlHff()~~'j::~U 0.01 .. , 
fln '11'~1'Ufln iill9iv'UmtJ i 11'1mh::'Yl1'UrJ1,)'1'U1 1 'Yl'j i 1i'ffi 11'~'j ':)11"lLl":: mhfflJV'il1fl 

u'Vl'Ylvi 'U1'U~'j1'ili'm:l1ij~lfl11lJl~rJ.:)~vm1lJ~1lJ~V i 'Ufll'j i''UU'j::'Yl1'UrJ1,)'1'U 1 1 'Yl'j l1i'ffi 'U 'j::~'U 
. ,"'' 

'll~lrJ'U 4.34 1'Yi1l~ vlu1 tJ'Ul'VitJ'U n'U fl~ lJ~1V~1~Yi 1 ~i''U fll'j fhl9i V'U l'J flfl i' ~ i 11' i' 'UU'j ::'Yl1'U tJ1,)'1'U 1 

1 'Yl'j' 11~' ,r~'j ~nmlm::~~1l'CYlJV 'il1flll'Vl'Ylvi 'U1'U m1'ili'fl'hl1V~1~ij,rtJ~1~ty'Yl1~~()91~'j::~'U 0.01 

lh::1~fll'j '1l1fltJijfll'jl~'UthrJ~ 1rJ 1 'jfl~ 1rJ 1 Vfllff ij~lfl11lJl~rJ~~Vfl11lJ~1lJ~fl i 'Ufll'j 

i''UU'j::'Yl1'UtJ1,)'1'U11 'Yl'j' 11 ffi 'U'j::~'U 11l~lrJ'U 1.66 1'Yi1lrlmm rJ'U1YitJ'Un'Ufl~lJ~1V~1~~ijth::1~ 

fll'jl~'UtJ1tJ~1tJ 1 'jfl~1tJ 1 Vfll~V~l-!lij,rrJ~1~ty'Yl1-!lff()~~'j::~'U 0.05 

fll'j i ~ffl,j'U ''Vl'j11 ~vml11'j lffllJ ijr11m1lJl~rJ-!I~~fl11lJ~1lJ~V i 'U fll'j i'UU'j ::'Yl1'UtJ1,)'1'U 

11 'Yl'j' 1i'~i'U'j::~u ill~lrJ'U 2.02 1'Yi1lrlmmrJ'U1YirJ'Un'Ufl~lJ~1~~1':)~ 'll"~ffl,j'U i'Vl'jl1~ ~ml11'j 
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IUCVJ, .ct SI _Gfcv'~ Q.I , '~'I 
3.3 All1JUlI ..... U 1i1::'t1lHfln::CJflllft'11Ul'I::u\);ltl111l IU '1:: ~'lJ1J A Al'IYl8 Alll1'111l1l81 U fll '1 . . 

1'lJ1.h::nlum9\'lu11nl'11U ~ltl Random effects models 1;j8~11lthn~fl'lnliJu 

Categorical data ~ltl Random effects logistic regression 

..; 
YlllHn 35 

... <I ..,.., <I, .:t SI' , ... "' 
fll1l1 All::'t1 AllllUlI ..... 'U1il::'t11HfI n::CJflllftl1Yl8Alllll11l1l8lU fll'1 

1'lJth::nlum9\'lUl1nl'11u(Univariate analysis) ~ltl Random effects logistic 

regression 

if .., .:t \l\lU ft fl'lJ 1 b S.E(b) p-value Crude OR 

(95% CI) 

.:t SI 
fln::CJSlIlftll 

(~1'\.J1'U observation = 1,090 ) 

Mild depression 1.589 0.252 <0.001 4.90(2.99-8.40) 

Moderate/Severe depression 1.576 0.299 <0.001 4.84(2.69-8.68) 

Constant -1.861 0.159 <0.001 

In sig2u 0.582 0.258 (0.08-1 .09) 
, 

fln::fjniifqJqJllU81J1'Ul::tI::l1lfl 

(~1'\.J1'Uobservation = 723) 

'VnJfl11::11l1iihyt1Jl1~VlJ 
0.782 0.309 0.011 2.18(1.19-4.01) 

Constant -2.025 0.304 <0.001 

In sig2u 
1.682 0.282 (1.13-2.24) 

.., .., 
l1'Ha'U'lJ a'~U nlur .:JA1J 

(~1'\.J1'\.Jobservation = 723) 

, .., • 1.695 0.551 0.002 5.45(1.85-16.02) 'l'::~'lJm 

'l'::~m.h'\.Jmn.:J 1.354 0.452 0.003 3.87( 1.59-9.39) 

Constant -2.748 0.469 <0.001 

In sig2u 1.636 0.286 (1.07-2.20) 



.,; , 
Vll'nnl 35 (Vltl) 

Q ~ 4 4 J 
'rtqVlfl·l'nJfl11m.Ufl1tl~V111Utl~fltleJ6~ 

(hU1tJobservation = 723) 

~1J1Jfl~ 

Constant 

In sig2u 

v q 

tllfll1Y1HfllUU~::N~'\lH'flU~'\l6~ 

Ul~ni11Y1'1'1~tJ 

(~ltJ1tJobservation = 723) 

'" '" 91 lJ fllfl1'j 'j lJ fl1tJ 'j ~ ~lJtJ fit) 

Constant 

In sig2u 

nll-WU1i.fll'rt~~'l11uii~&u'rtYlU . 
q . v 
YI YIl fll '1 '1 fl'lJ 1 

(~ltJ1tJobservation = 723) 

Constant 

In sig2u 

b 

0.285 

1.384 

-1.691 

1.636 

1.629 

1.931 

-3.143 

1.649 

0.40 

0.749 

-2.186 

1.752 
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S.E(b) p-value Crude OR 

(95% CI) 

0.459 0.535 1.33 (0.54-3.27) 

0.527 0.009 3.99(1.42-11.22) 

0.233 <0.001 

0.284 (1.08-2.19) 

0.819 0.047 5.10(1.02-2.54) 

0.908 0.033 6.90( 1.61-40.85) 

0.834 <0.001 

0.283 (1.09-2.20) 

0.691 0.562 1.49(0.98-5.78) 

0.391 0.055 2.1 2( 1 0.98-4.56) 

0.419 <0.001 

0.284 (1.19-2.31) 



... , 
Vl11Hll 35 (Vltl) 

;J ..... «t 
\l\ltlflmn 

, 
• SI"'l''''''''' '''In'U'U8.:JrJ1V11'U1 111 l1Ull 

1'lJ1.h~1l1'Ufttll'U(njVl) 

(~l'U1'UobseTVation = 723) 

2 

3-5 

Constant 

In sig2u 

n = 379 

b 

1.158 

0.035 

-2.02 

1.624 
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S.E(b) p-value Crude OR 

(95% CI) 

0.454 0.011 3.18 (1.30-7.76) 

0.544 0.938 1.03 (0.42-2.52) 

0.403 <0.001 

0.284 (1.06-2.18) 

\)ln~l'Jl':)~ 35 lrl fl11fl':i 1:: Mfl11lJ fflJli'U 1l'\J fl.:).tl11::ci1lJlf1~ llUl::il \) ~ V~1lJ i 'U 'J:: ~1J 1Jflfl'l 

~fl fl11lJ~1lJjjfli'Uf)1'Ji'1J'lh::'VI1'UV1~1'U~h1'Ji1i'(l' ~1tJ Random effects logistic regression l~w 

ffnlJl'J::fl1Jfl11lJl1lJijfl i 'Uf)1'.ii'1J'lh::'VI1'UV1~l'U~ 1 'VI'.i i 1i'(l' i 'UU~'l::1Jflfl'l'\Jfl.:)n~lJ1i1flvl':) ~.:) 

ltl'U~'llJl\lln random effect 
Q,I .c:::t , Q' 
fl'Ulf)~ \)lnfl11lJU~ n~ 1':)'VI1':) li'J 'JlJ'lI'l~'\J fl':)U~ 'l::1Jflfl 'l 

1~Vf)1'J'VI~(l'fl1J~lfl11lJU,jnJn'U'\Jfl':) Random effects (~1 In sig2u)'\Jfl':)U~'l::1i1U,j'.i 

Yl1J 'hii~l 95% CI ~illfl11Jl~v1'J:: 'Wll':) 0 fl~1J1Vi~'h Random effects iiV'VI~Yl'l~flfl11lJ 

~1lJijfl i'Um'Ji'1J,j'J::'VI1'UV1~1'U ~ 1 'VI'.i i 1i'(l'fldl.:)iiU'mYl~ty'Vl1.:)(l'il~ U(l'~H'h n~lJ1i1fldl':)U~'l:: . .. 
~1'Uiifl11lJlffV':)Yl'U !1'U~flfl11lJ~1lJijfl i 'Uf)1'.i i'1J,j'.i::'VI1'UV1~1'U~ 1 'VI'J i 1i'(l'illl'vhti'U 

.aQ" 1.r::9" QI QI 

llJflflli1J1V~1V Random effects Yl1J11 .tl11::CJ1lJlfl''Jl 'J::~1J Mild depression U'l::'.i::~1J 

Moderate / Severe depression iimllJl~V':)~flmllJ~1lJijfl i 'U f)1'Ji'1J,j'J::'VI1lWl~l'U~ 1 'VI'.i i 1i'(l'i'U 

'J::~1Jill~ lt1'U 4.90 U'l:: 4.84 l'Vh mlJ~l~1J Lrlm,j~V1JlYiV1Jti1Jn~lJ1i1fldl.:)~illYl1J.tl11::ci1lJlfl'~1 . 
I .d QI 0 Go' CItoQ d QI 

flVl':)lJ'UV(l'lflty'VI1':) (l'{l~'V1 '.i:: ~1J 0.01 

m'JYl1J.tl11::'rj'VI~11 tytyll~fllJ i 'U 'J::v::m n ii~lfl11lJl~V':)~flfl11lJ ~ 1lJij fl i'U f)1'J 

i'1Jlh::'VI1'lJV1~l'U~ 1 'VI'J i 1i' (l'i 'lJ'J::~1J ill~ ltl'lJ 2.18 l'Vh lrlmm V1JLYiV1Jti1Jn~lJ1i1flVl':)~ illYl1J 

Yl1J.tl11::'t'fYl~l1tytyll ~fllJ i 'U 'J:: V::U '.i nflVl.:)iiU' Vrll~ ty'Vl1-!l (l'(l ~~ 5:: ~1J 0.05 
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m 'H"l11H,., .. p.J'Yll~ff ~TllJ i u 'J :::'fl'IJ~1 u":::'J:::'fl'IJ'lhu mll~ ijTl11lJ1~V~1Pi flTl11lJ~1lJijfl i unn 

i''\J1.h:::'YI1'UtJ1~l'Ull'Y1'j ~hi'ffiln:::'fl'IJ'lJ~ 11JU 5.45 1m::: 3.87 l'rh 1l1lJ~1'fl'lJ 1rlmmV'lJl'YiV'lJn'IJ 

n~lJ'fl1mh~~iju 'j ~ffl1'lJff~ 'U'YIHff ~TllJ i u 'J:::'fl'IJt1~fl~1~ijl1mhflty'YI1~fffl~~'j:::'fl'lJ 0.01 

.... q~m 'jlJ ~lJ lTl ~ fl ~ ~lJUfl" n fl ~fl ~~lJ1J 'j::: 1f1'Y1 mlty'H 1 'illnn 1'j ~ lJ ijTl11lJ 1 ~v~1Pi flTl11lJ 

~ 1lJijfl' 'U m'ji''lJlh::'Yll'UtJ1~lUllVl'J' 1i'ff' U 'j:::'fl'IJ 'lJ~ 11JU 3.99 1'Vh 1rlmm V'\J1'nV'lJn'IJn~lJ 

~1fl~1~~ iljij .... q~m 'j lJ~lJ 1 Tl ~ fl~~lJ U fl" n fl ~fl~ tJ ~l~ij,r mYlflty'Yll~fffl~ ~ 'j::'fl'lJ 0.05 

mm'J'Yll~mmm::f-Imrl~l;;itJ~'lJtJ~Vl~lU II 'YI'J' 1i'ff' u'j::~mrtJV U"::'j::'fl'IJU1'Un"1~/lJln 

ijmllJl~V~~t:lTl11lJ-i1lJijtJ ''Unl'ji''lJlh::'YI1UV1~1'Ull'Y1'j '1i'ff'U'j::~'lJ ilJ~ 11J'U 5.10 1m:: 6.90 

l'vh 1l1lJ~1~'lJ lrltJ1 ill tI'IJ l.yjV'lJn'IJn~lJ~ 1fl~H~ ilJ .... 'lJmnl'J 'Yll~nltl~ l1J'U f-I" .,rl~ l~ tI~'lJtJ~tJ1~lU 

II 'YI'j i 1i'ffmh~ij,rmhflty'Yll~fffl~~'j::'fl'IJ 0.05 

fflJYrU ti fI Wl~ ~tJ 1t11Pi tJU 'Vi'YI6~ l'11nl'j i' nlll 
. 

, ... 0 

'U'j::~'lJ1l1 

mllJfflJYrulifi'lJTl11lJ-i1lJijtJ' u nl'j i''\J'lh::'YI1Utl1~1'Ull 'YI'j i 1i'ff' '\.n::'fl'lJ ilJ~ 

'YI1~fffl~ 

0.05 
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.. 
Al'lHn 36 

~ J QJcvJ _~CLI' 4I:S SI _Q(V' ~ 
tll'lllfl'll::'t1fllUI a)J'W'\.lti'U8~lJ'U'Utlal'\.l'lJ fl fl-a .fIll::CU)Jlfl'llll-a::lJ'U'UtI'll)J I '\.l 

v I I <!I "I v _I v q~ lot v 
'l::~U'lJflfl-aVl8flll)J1l)J)J81'\.l tll"J'lUlJ'l::n1'\.ltllVll'\.l"J 1 n'lll"Ja 

(Multivariate analysis) ~ltl Random effects logistic regression 

~::~1J Mild depression 

~::~1J Moderate / Severe 

depression 

.fIll::,!niifqJqJ1ISO)J1U'l::tI::ll'lfl 

'Vi1Jm1::l'1'r1iiltytyl1~mJ 

. .., . 
~::~ml1 

J 
llODfl8e10D 

~lJ1Jf1~ 

I V q 

Olfll'lnl~'ll~flltill-a::N-a'tlHlfltl~ 

'tIO~tll~lU11nl'lra 

~Vlm~~::~m.hUf1nl'1/1Jlf1 

b S.E (b) 

2.77 0.442 

2.00 0.443 

0.285 0.313 

0.751 0.561 

0.624 0.453 

0.456 0.457 

1.581 0.519 

1.336 0.821 

0.964 0.920 

p-value 

<0.001 

<0.001 

0.363 

0.181 

0.169 

0.319 

0.002 

0.104 

0.294 

Adjusted OR 

(95% el) 

16.03(6.73-38.17) 

7.40(3.10-17.64) 

1.33(0.72-2.26) 

2.12(0.71-6.37) 

1.86(0.76-4.53 

1.57(0.64-3.86) 

4.85(1.75-13.46) 

3.80(0.76-19.05) 

2.62(0.43-15.92) 
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..t , 
Vll'lH'YI 36 (Vl8) 

if v ~ ;};}tlftmn Adjusted OR 
b S.E (b) p-value 

(95% CI) . . 
Q.I cv .ct vi)' JIf:! 0 Q.I 

tT1Jft'Uti iIl .... 'YI~ 1t1V18 Uft 'YI tI'YI m fll'l'H11:11 

... . -0.471 0.701 0.502 0.62(0.16-2.46) 0 

':i::flu~n 

':i ::~U'lh\Jmn:j 0.493 0.406 0.224 1.63(0.74-3.62) 

. • v"'l'v", m'U1'U'U8-3t1lVll'U'l 'YI'l 1'ltT'YI 

rll'lh::m'Ufi8r'U(1;j~) 

2 0.504 0.462 0.275 1.65(0.66-4.09) 

3-5 0.055 0.443 0.901 1.05(0.44-2.52) .. , Vv • <!I ~ Vv tJ 
fll'l ~'lllfll'ltlllV18'U 11'l1l 'l::'YIlU 

v"'11 v 1v 
tIlVll'U'l 'YI'l' 1'ltT l1V1"A-311i;ll Utl:: 

tT~11tT1J8;)lflUft'YIrfl'Ur'UVI'ni)rfl1:l1 
" <!I ... 

!flflU'Ylnm~ 0.743 0.445 0.095 2.10(0.87-5.02) • 

" ... 
'\.Jl'\.J1TlH 0.498 0.582 0.392 1.64(0.52-5.15) 

'lJnw 2.274 0.601 <0.001 9.72(2.99-31.61) 

81Q (ih 

< 35 0.081 0.456 0.859 1.08(0.44-2.65) 

36-45 0.202 0.389 0.604 1.22(0.57-2.63) 

v ~ 

"A:: ~ U fll"A flfll:ll 

'l.h::mJffnl:ll -0.440 0.375 0.241 0.64(0.31-1.34) 

... ~ 

lJIiVlJffn1:l1 -0.232 0.456 0.859 0.79(0.42-1.50) 

hml1t118flltT 

'lJii 0.788 0.361 0.029 2.19(1.08-4.46) 



.,; , 
Vll1HrI 36 (Vltl) 

if U '" \l,U.lff fl1H 

~SI ~ '" ~ fl1, 'nn~u "''t1'tltll't1'1ltTnl 

,~ 

. Constant 

In sig2u 

b 

1.125 

-6.025 

1.366 
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Adjusted OR 
S.E (b) p-value 

(95% CI) 

0.528 0.033 3.08( 1.09-8.67) 

1.176 <0.001 

0.332 (0.58-1.96) 

~lfwn~l~~ 36 LrltllLml::..rt1111Jff1J~U£'.i::l111~ u~~mf1U'4t1t1~ 1~url m~ '.i::~'U 
f11'.ifffl1:11 f11~ i~i' 'Uf11'.i r11L~ tl'U i M'i''UU'.i ::'Vl1'UtJ1~l'U 11 'Vl '.i 1 1i' ffi M' 9l'.i ~L1mu~:: ff~lLff1Jml1fHL'Vi'VlV 
i'U1'U91'.i1~i'fl1n l'JmntJ 1tlf11ff f11'.ii~~~'U1'Vi'.il1~tlm'H1'.iLff~1JU~:: U~~tJfl11::C]11JLff~1 fl11:: 

~'Vl~Ut1Jt1J1L~tl1J l'U '.i:: tJ::LL'.i fl LL'.i ~fft!'U ff'4 'U 'Vl1~ff ~t11J 'Viq~fln1Jm'.i ~1JLt1 ~ tl~~1JUtl~ fltl gm, 

mf11'.i 'Vl1~ll~f11tJLm:: H~.,j'l~LfitJ~'\Jtl~ tJl~l'U 11 'Vl'.i i 1i' ff ff1J~'U 1i fl1'Vi~ ~ibtJii~tlu'Vi'VlV~nlf11'.i 

i'mnu~::~1'U1'UL~~'\Jtl~tJl~1'U11 'Vl'.i 1 1i'ff~i''UU'.i::'VllU~tl1'U ~tl t1111J~11Jijtl 1 'U f11'.ii''UU'.i::'Vl1'U 

tJl~lU11'Vl'.ii1i'ff ~1tJ Random effects logistic regression U~::f11'.i'Vl~fftl'Ufilt1111JUU'.iU~1'U'\Jtl~ 

Random effects (tll In sig2u) iifil 95% CI tld'.i::l1'h~(0.58 -1.96) tl~'U1tJ1~11 Random effects 

iiii'Vl~'Vi~~tlt1111J l 11Jijtl i 'U f11'.i i' 'UU '.i ::'Vl1'U tJl~l'U 11 'Vl '.i 1 1i'ff tlvl~iit!mhti't1J'Vll~ ffil~ 
.,j ... .I.,j i ' <!I" 1 ... 

Url::L1Jtlt11'Uf.l1J~1HU'.itlU '1 'U Random effect!': model 'Vi'U11 fl11::911JLff'.il 'U'.i::~'U 

Mild depression U~::'.i::,)'U Moderate / Severe depression iifilt1111JL~tJ~t1111Jl11Jijtll'Uf11~ 
i''UU'.i::'Vl1'UtJ1~1'U~1'Vl'.i11i'ffi'U'.i::~'UilJ~ LlI'U 16.03 U~::7.40 L'vh LrltlLmtJ'UL'YitJ'Utl'Uml1J~1tlVl~ . . 
d"1 I .ct,." d ~Qd QI 

'Vl l1J'Vi'Ufl11::911JLff'.il tltJl~1Jfftl~'Vl'.i::~'U 0.01 

'Vi q~fl '.i '.i 1J~1J L t1 ~ tl~ ~1J Utl~fltl gm,11 '.i::lfl 'Vl iii] t1Jl11 ~lflf11 '.i ~1Jiifilt1111J 1~tJ~~tlt1111J 

l11Jijtl i'Uf11'.ii''U11'.i::'Vl1'UtJ1~lU11'Vl'.i i1i'ffi'U'.i::~'U ilJ~ ll1u 4.85 1'11 lrltllmtJ'UlntJ'Utl'Ufl~1J 

~1tlVl~~ ilJii'Vi q ~ m '.i1J~1J lt1~ tl~~1JUtl ~ fltl gtlrl' tlVl~iit! mYlti't1J'Vll~ffil~~ '.i::,) 'U 0.05 
~ . 

f11'.i 1lJi~i''Uf11'.it'ht~tl'UmtJ iM'i''U11'.i::'VllUtJ1~1'U11 'Vl'.i 1 1 i'ff1 M'91'.i ~L1mu~:: ffli1Lff1Jtl~lfl 

u'Vi'Vlvi u1'Um1lJi'mniifilt1111Jl~tJ~~tlml1Jl11Jiitl i 'Uf11'.ii''U11'.i::'Vl1'UtJl~lU11 'Vl'.i 1 1i'ffl 'U'.i::~'U 
I I" J/ 

llJ~ll1'U 9. 72L'vh Lii tll m tJ'Uln tJ'Utl'U flri1J~ 1tlVUYi i ~i' 'U f11'.i t'ht~ tl'U 'Vlflt1i' ~ i M' i' 'U11 '.i ::'Vl1'U tJl~l'U 1 • • 
1 'Vl'.i i 1i'ffi M'91 '.i ~L1~11m::ff~11ff1Jtl~lflU'Vi'Vlvi 'U1'U91'.i1~i'ml1tlVl~iit!mhti'ru'Vll~ffil~~'.i::,)'U 0.01 

u 
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'l.h::1~f11~ ~hJ1TltJiif11~1~'l.J'LhtJ~1tJ 1 ~f1~1tJ 1flf11fr iiTilf111lJl~tJ~~mnllJi1lJ1jfll~f11~ 

lU'l.h::'YI1'WtJ1~1\.i~ 1 'VI ~, 1lfrl~~::~u ili~Li~l'W 2.19 1'Vi11rlfll'tJ'l tJUl'YitJunUf)~lJ~1mh~~ii'tJ~::1~ 

f11~1~UthtJ~1tJ 1 ~Tl~1tJ 1flf11frmh~iit!mYlfity'Yl1~fr()~~~::~U 0.05 

U~::f11~ 1 '*frll'W i 'Yi~'Hlflfl1'H l~LfrllJ iiTilf111lJL~tJ~~flfl11lJi1lJ1jfll 'W f11~lU'tJ~::'YI1~tJl 

~1~ 'l1 'YI~ i 1lfrl ~ ~::~u ili~d~l~ 3.08 LlilLrlflLm tJUL'YitJunUf)~lJ~1mh~~ ilil ,*frll~ i'Yi~'Hlfl 
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~ J cvcvJ, .c::t SI _C&fCL.I'~ Q.I , 

3.4 fl1111fl11~11fl1UJtT2J'Vn!1i1:::'t'I1H'UtH.tln~G1f2Jlft111m~1Jililtl112J l'U1~Yl1J~flfl~Vltlfl112J 

112J;jtl1'U01111J1.h~'nl'Ur.n~1'U1lt11'11tY 1'U Population average 111tl Marginal 
, 

models l;jtlftfl'lnfl112J112J;jtll'U01111J1h~'nl'Ur.n~1'U11 'YI1'11tT lU'U Continuous 

data ~1t1 Generalized Estimating Equations (GEE) 

J ~ J IV Q.I J .:I!' ' , 4.'!S cst 
Vl11 H'YI 37 01111 fl11~11fl112JtT2J'W'U 1i'Utl~.tln:::G1f2Jlftll Vltlfl~U'U'U fl112J112J2Jtll'U 011 

11J1.h~'YI1'Ur.n~1'U11'YI1'11tY(Univariate analysis)~1t1 Generalized Estimating 

Equations (GEE) 

<t V 
.tln~CJS2Jlft11 

(hWllJ observation = 1,090 ) 

Mild depression 

Moderate/Severe depression 

Constant 

.tln~~flfi;Jtytyl,atl2J''U1~tI~U1fl 
(~llJllJobservation = 723) 

'VnJml:::'Vjl1i1JqJqJl1~VlJ 

Constant 

..... ..... 
U1~tY'U1JtY~'U'YIHtT~fl2J 

(~llJllJobservation = 723) 

Constant 
~ ,;.,;.,;. J 

VU1Vln112J011V12Jlfl16~V12JUtl~ntleJtl~ 

(~llJllJobservation = 7.23) 

~lJlJn~ 

Constant 

b 

-3.599 

-3.371 

96.617 

-1.884 

96.154 

-2.797 

-7.986 

96.052 

0.709 

-2.192 

95.171 

S.E(b) p-value (95% CI) 

0.862 <0.001 (-5.29 - -1.91) 

0.997 0.001 (-5.32 - -1.42) 

0.417 <0.001 95.79 - 97.43 

0.33 0.024 (-3.52- -0.25) 

0.678 <0.001 (94.82 - 97.48) 

1.438 0.052 (-5.62 -0.02) 

1.087 0.463 (-2.93 - 1.33) 

1.01 <0.001 (94.67 - 98.03) 

1.299 0.585 (-1.83-3.26) 

1.522 0.150 (-5.17 -D.79) 

0.525 <0.001 94.14 - 96.20 



4 , 
VIllHn 37 (Vl6) 

(~l'U11,Jobservation = 723) 

Constant 

. 
~o IV 

nnlfl111tllJl 

(~11,J11,Jobservation = 723) 

Constant 

~lU1U~6~Ul~lu;ln1'1~~~ 
~tI'lh::'n1uvif)lU(njVl) 

(hUl1,Jobservation = 723) 

2 

3-5 

Constant 

n = 379 

b S.E(b) 

-2.622 1.851 

-3.102 2.151 

97.616 1.822 

-0.740 1.882 

-0.967 1.003 

95.84 0.943 

-3.124 1.269 

-1.035 1.267 

96.68 1.01 

136 

p-value Crude OR 

(95% CI) 

0.157 (-6.25 - 1.01) 

0.149 ( -7.31 - 1.11) 

<0.001 (94.04 - 10.118) 

0.694 (-4.43 - 2.95) 

0.335 (-2.93 - 1.00) 

<0.001 (93.99 - 97.69) 

0.014 (-5.61 - 0.64) 

0.414 (-3.52 - 1.45) 

<0.001 (94.70 - 98.66) 

Generalized Est:~ating 

Equation (GEE) 'Y'l'lrJl fl11::ci1lJ1ff~li'U'j::~1.J Mild depression un::'j::~1.J Moderate / Severe 



137 

depression ijtl11lJfflJ~'U 11tllJtl~1l'U'Utl11lJ~ ':UJljfl 1 'U nl'J7lJ,.h~'YI1'Utll9i'1'U ~ 1 'YI'J i 17"" "11".:1 3.6 

Lm~ 3.4 tl~u'U'U LrlmmtllJLYitllJtllJmllJ~1flVl.:1~il-il'ilJm1~ciflJLfI'~lmh.:lijtrmYl~ru'Yl1.:1""i)9i 
• u 

m1~'V.i'YIiu~~lL~fllJ 1 'U'J~tI~ll m ijtl11lJfflJ~'U11 tllJtl~U'U'Utl11lJ~1lJljfl 1'Unl'J 

71J1h~'YI1'UV19i'1'U~1 'YI'J i 17 "" "ll~H 1.88 tl~u'U'U LrlflLm tllJLYitllJtllJn~lJ~1flVl.:1~ il-il'ilJm1~ 
'V.i'YIiU~ty11~fllJ 1 'U 'J~ tI~U 'J nflVl.:1ijtr mh~ty'YIH""i)9i~'J~~lJ 0.05 

(marginally significanO 11ltliju'U11 U'lJ11LrlflmilJ~1flvl~ijUH""trlJ""'4'U'YI1~ff .:ItllJ'j~~lJ~l ij 

tl11lJffln;ui' tllJtl::ll'U'Utl11lJ~1lJijfl 1'Unl'J71J1h~'YI1'UV19i'1'U'11 'YI'J 117"" "ll~N 2.80 tl::U'U'U Lrlfl 

1m v1J1l1v1Jn1Jn~lJ~1mh~~iju 'J .:I ""trlJ""'4'U 'YIHff .:ItllJ 'J::~lJ\{ ~ 
l'tq~ m 'J lJ m'J ~ lJ U fl" n fl Sfl ,,1l-i ijtl11lJfflJ~'U 11 ~ fl tl ~u 'U 'U tl11lJ ~ 1lJlj fl 1 'U nl 'J 7 lJ tJ 'J ~ 'YIl 'U 

tll9i'1'U'11 'm' 17n- vVl~ijtrv~h~~'YI1.:1""i)9i 

V1m'J'YI1~ nlVlm:: ~"~l~L~V~'lJfl.:lV19i'l'W '11 'YI'J' 1i' ""il-iijtl11lJfflJ'W'U 11 tllJtl:: L L'U 'Utl11lJ 

~1lJijV 1U01'Ji'lJlh::'YIluV19i'lU'11 'YI'J i 1i'"" mh.:lijtrmh~ty'Yl1~",,(i9i 

fflJ~U ti m .... ~ ~ihvii~Vlll'i'YI6~nlnl'J i'mn il-iiitl11lJfflJ'WU ti'tllJtl:: 11 uu tl11lJ~ 1lJij fl 1 U 

nl'Ji'lJtJ'J::YllUV1~lU'11 'YI'J i 1i'"" fltil~iitrvffl~ty'Yl1~",,(i9i 

~lU1U1~~'lJV~Vl~lU'11'Y1'Ji17""~i'tJtJ'i~'YI1U~lU1U 2 L~~~V1U iitl11lJfflJ~uti'tl::UUU 

tl11lJ~1lJjjV 1Unl'Ji'lJtJ'J::'YI1Utn9i'lu'11'Y1'i i1i'"" "1l"~ 3.1 tl::UU1J lrlmmVlJll1VlJtllJmilJ~1fltil.:1 
~i'lJtJ'J::'YnuV19i'lu'11'Y1'J'1i'''''~lU1U lJlnn11 5 L~~~V1uvtiH iitrVfflfi'ty'Yl1~",,(i9i~'J~~lJ 0.05 
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. <Of 
Vl1'1Hn38 

~ J v Q.I' t! _~ IV , .4 Y _rtf v , ~ 

m'1 l' fl '1 1:: 'Hfl1UnnJ'WU Ii 'U ~FhJmltl tnU~ fl fl" .fl11:: 9flU fI '1 1 ",,:: lJ;);)tl'l 1lJ, U 

'1::~\n.!flfl"~f)fl11lJ11lJijf)'Ufl1'1"'lJtJ'1::n1Utll~lU;ln'l'1rtf (Multivariate 

analysis) ~1tl Generalized Estimating Equations (GEE) 

if '" "" ;);)tlflfl'lJ1 b S.E(b) p-value (95% CI) 

"" Sol 
.fl 11:: CVlJlfI '11 

'j::~'lJ Mild depression -4.146 1.048 <0.001 (-6.20- -2.09) 

'j::~tJ Moderate / Severe -3.132 1.182 0.008 (-5.45- -0.82) 

depression 

.fl11::'tlnii1tyty11~f)lJ'U'1::tl::U'1fl 

'Vl 1.1 fl11::ll 'Y1 i i] t1! t1! l' ~mJ -0.762 0.818 0.352 (-2.36- 0.84) 

'" v 
U'1~tfU'lJ""iUnHtf~fllJ 

. 
'" 0 

-1.292 1.412 0.360 (-4.06 -1.47) 'j::~ml1 

'j::~tJ1.h1Jmn:j 0.282 1.069 0.792 (-1.81-2.38) 

~ 
. ~ ~ '" 'W qVl fl11lJm '1 VI,..'fl '1f)~VI'" 

J 

Utl"fltltJf)" 

~lJ1.Jfl~ 0.382 1.230 0.756 (-2.03 -2.79) 

"'i] .,j lJ t1!111~lflfl1'j~lJ -2.449 1.448 0.091 (-5 .29 -0.39) 

I Sol <Of 
f)lm''Y1H1HmtlU''::N'''UH'fltl~ 

Sol <Ofl , v 
;J1fltllVl1U1 n'1 1'1tf 

'" '" " -2.422 1.763 0.170 ( -5.87-1.03) lJ fJ1 fl1 n :: ~ 1.J lH) tI 

iifJl fll'j 'j:: ~ 1.JtJ l'U fl'l l..:J/lJ 1 fl -2.354 2.084 0.259 (-6.44-1.73) 

N,..nUIi.fl1'W~~thtJ~fJu'Wn~~n1 
v 

m11fl'lJ1 

'" 
. 0.523 1.818 0.744 (-3.04-4.08) 0 

'j::~ml1 

'j::~1.JtJl'U fl'll..:J -0.627 0.986 0.525 (-2.56-1.31) 
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, 
"" , 

Vll'iH'fl 38 (Vl8) 

if ""..t il'im ft fl'lJ 1 b S.E (b) p-value (95% CI) 
, 

. v'll'''''''' mU1U'U8,U.I1VllUl 'fll 11t'1''fl 

r'lJih~'fllUvi81U(njVl) 

2 -1.024 1.235 0.406 (-3.44-1.39) 

3-5 -0.659 1.164 0.571 (-2.94-1.62) .. 
, v"" • <!l ~V"" U flll VI'i'lJflllUll9l8U 'I11'lJ l~mu 

v "'1 '''''1v Ul9l1U1 'fl1 l'it'l' 'I19l'Hlltn Ui.l~ 

U~lIUSJtl~lflU'n'flr11ulu~ll~rfl'lJl 
" ... .... 

Lflfl'U'YIflm ~ . . -2.064 1.249 0.098 ( -4.51-0.38) 

" .... . 
'\.Jl'\.J~m~ 0.493 1.701 0.772 (-2.83-3.82) 

~JllltJ -10.938 1.632 <0.001 (-14.14- -7.74) 

tllq (tJ) 

< 35 -0.301 1.239 0.808 (-2.12-2.73) 

36-45 0.363 1.039 0.726 (-1.67-2.20) 

"" ..t 
'i ~ VI 'lJ fll 'i ft fl'lJ 1 

lh~t)1Jffmn 0.847 0.953 0.374 (-1.02-2.71) 

l1'HJ1J ffmn 0.920 0.838 0.273 (-0.72-2.56) 

hfl'illtl1tlflli.l' 

'lln -1.993 0.951 0.036 (-3.86- -0.13) 

, v , <!l .,. 
fll'i 'lfID;lU 'n'i'l1'itltll'l11'i1i.l''iSJ 

i~ -1.046 1.558 0.502 (-4.10-2.01) 

constant 101.69 2.382 <0.001 * 

n = 379 (~l'\.Jl'\.J observation = 723) 
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~lf)\p1l'n:J~ 38 lrlf.)11ml::..1fl11lJfflJ~Ulh ::w:h-:J t1~~rHhu1Jflfl~ l~l1ri f.l1~ ';j::~1J 
" , 

fll ';j ftt1£J 1 fll';j 1~:1 1J fll';j ihl~f.)U 1 ~:1mh::'YI1UtI1~lU ~ 1'Yl 'j, 1:1 ff1 ~1l';i -:Jn~111~::ffih1fflJf.)~1t111Yl'Y16 

f.l1fll';j 'YI1-:J -i l-:Jfllmm:: Hmh~LfitJ-:J'\Jf.)-:JtJl~lU ~ 1 m i 1:1 ff fflJ~U 1ifl1~~~ihtJiJ~ml'vl'Y16~Yiltll';j 

:1 t1£Jl11~:: ~lU 1'Wl~~'\Jf.)-:JtJl~1'W~ 1 'Yl';j' 1:1 ff~:1mh::'YI1u ~f.)1'W ~f.) fl11lJ-i1lJjjf.) 1 U fll';j:1mh::'YI1u 

tI1~lu~1'Yl';j'1:1ff ~1tJ ~1tJ Generalized Estimating Equation (GEE) 

~1J 'h lrlf.)fl11JfJlJU'Ylii~~'\Jf.)-:J~1U1h~u '1 U~1 tll';j~1Jfl11::t}ilJlf1'~11'W';j::~1J Mild 

depression 11~::';j::~1J Moderate / Severe depression iJfl11lJfflJ~'Wnn1Jfl::U'W'Wfl11lJ71lJjjfJ 1'Wtll';j 

i'mh::'YI1UtJl~1'W~1'Yl';jl1i'ff~~~-:J 4.15 1m:: 3.13 fl::U'W'W lrlf.)lmtJ1J1VitJ1Jn1Jt1~lJ~1mh-l~il.i~1J 
, 

.c9 Y , ..:::I Q.J 0 QI .c:r..Clt..Q Q.I 

fl11:: C}llJ1fl'';j lfJtJl-llJ'WtJfflflty'Yll-:Jff~\Pl'Yl'j::~1J 0.01 
" , 

fll';j ilJ i~i'1Jtll';j rh~fJ'W 1~i'mh::'Yll'WtJl~1'W ~1 'Yl';j i 1i'ffi ~1l';i -l11mU~::mh1fflJfJ~1t1 

U~'Yl6i 'Wl'W\Pl ';j1~ i't1£Jl iJfl11lJfflJ~Unn'IJfl::U'W'Wfl11lJ71lJjjf.) i Utll';j i''IJ'th::'YI1WJ1~l'W~ 1 'Yl';j' 1i' ff 
, ," 

~~~~ 10.94 fl::ll'W'W ljjmm tJ'lJ1VitJ'lJn'IJt1rilJ~1mh-lf.)dl-lVi '~i''lJtll';jiil1~fJU i ~i''IJ,.h::'YI1UtI1~l'W~ • 
1 'Yl';j i 1i'ff1 ~\Pl'j -llT~lU~::ff~11fflJfJ~1t1UWYl61 'Wl'W \Pl';j 1~i't1£JlfJdl-liJ,rmhl'i'ty'Yll-lff(j~~';j::~'IJ 0.01 

11~::t1rilJ~1fJdl-l~ il.ilfltJiJ'th::l~tll'j 1 ~'IJ1:htJ~,ltJ hmntJ lfJtllff iJfl11lJfflJ~'W nn'IJ • 
fl:: U'W'Wfl 11lJ7 TUjjfJ 1 'W tll';j i''IJ1.h::'YI1'WtJl~1'W~1 'Yl';j i 1i'ff ~~~~ 1.99 fl::U 'W'W lrlmm tJ'lJ1VitJ'lJn'IJ 

t1rilJ~1mh-lfJdl-l~lfltJiJ'th::1~tll';j 1 ~uihtJ~1tJ 1 ';jflll1tJ 1 fJtllfffJdl-lij,rmhl'i'w'Yll-lff(j~~';j::~1J 
• u 

0.05 
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Q II cv cv J ' ~ Y _Ill Q,.I '~QJ , 
3.5 fll'l1lfl'l1~"'fl1nJinJ'YfUti'l~"'1H.fIn~C)flllH'l111t'l~'U~~[J'l1ll'U'l~~1J1,lflflt'lV10fl11ll 

I '" "I OJ _I Y ~~ iii OJ Y .oi £t 
'l1llll0 'Ufl1n1J'U'l~'YI1U[J1V11U'l' 'YI'l n'HT ~1[J Random effects models lllOHflin 

fl11ll11lliiO'Ufl1'l11JtI'l~mU[J1~lujl'Y1'l'11il' i'UU Continuous data ~1[J Random 

effects regression estimator 

'" V111H'YI 39 
... J OJ OJ J I £t Y' , '" 

fl111lfl11~"'fl11llil'll'WUti'l::"'11.:J.fI11::C)flllH'llVlOfl::llUUfl11ll11llll0 

'Ufl1111J'l.h::'YIlU[J1~lU11'Y11'11il' (Univariate analysis) ~1[J Random effects 

regression estimator 

£t v 
.fIl1~C)flllft11 

(~l'\.Jd'W observation = 1,090) 

Mild depression 

Moderate/Severe depression 

Constant 

.fIn::'tl'YIfiiftlJtyll~t)tJ'U1::[J::1l1fl 
(~l'Wd'Wobservation = 723) 

~umd::'YfVl~lltytyll~tllJ 

Constant 

OJ OJ 

llHil'U1J~U'YIHil'~fltJ 

(~l'Wd'Wobservation = 723) 

Constant 

~ 4 4 4 J 
'WqVlfl11tJfl11~lllfl1t).:J~tJUt)t'lflOeJt)t'I 

(~l'Wd'Wobservation = 723) 

~lJtJn~ 

Constant 

b 

-3.596 

-3.323 

96.609 

-1.897 

96.159 

-2.837 

-0.889 

96.116 

0.761 

-2.248 

93.129 

S.E(b) p-value (95%Cn 

0.860 <0.001 (-5.28 - -1.91) 

0.986 0.001 (5.17 - -1.30) 

0.414 <0.001 (95.79 - 97.39) 

0.345 0.023 (-3.53 - -0.26) 

0.671 <0.001 (94.84 - 97.97) 

1.439 0.049 (-5.66 - -0.01) 

1.093 0.416 (-3.03 - 1.25) 

1.008 <0.001 (94.14 - 98.09) 

1.344 0.571 (-1.87-3.39) 

1.575 0.153 (-5.33-0.83) 

10.665 <0.001 (72.22-114.03) 
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, 
q , 

m"H:Jn 39 (Vltl) 

b S.E(b) p-value (95% CI) 

v q 

tlln11nHflUlUt'I~Nt1'\JH'flfJ-.1'Utl-.1 

mg}'lu;In1'11'f 

(~11J11Jobservation = 723) 

q '" Y 
lJ61mll'Un11Jl~fI'l.J1JVtJ -2.743 1.865 0.141 (-6.40 - 0.91) 

ij61mll'l.Jn11Jl~~'l.J'l.h1Jmn~/""-:j -3 .636 2.169 0.121 (-7.61 - 0.89) .. 

Constant 97.744 l.832 <0.001 (94.15 - 101.33) 
, OJ OJ q vi! q' J 

'ftl't'iUfifll't'infj lfJtlllltlU't'infJ . 
q 0 u 
nmn111fl'll1 

(~11J11Jobservation = 723) . 
'" 0 

l~fI'l.J~l - 0.748 1.897 0.693 (-4.47 - 2.97) 

l~~'l.J'l.h1Jmn-:j - 0.941 1.0l3 0.350 (-2.93 - 1.04) 

Constant 95.818 0.944 <0.001 (93.97 - 97.67) 

, 
o Vql'OJq ;)1U1U'Utl-.1mmU1 n1 l1tTn 

1'lJ\h~nlUg]tl1U(lij~) 

(~11J11Jobservation = 723) 

2 -3.121 1.241 0.012 (-1.30 - -0.69) 

3-5 -1 .034 1.239 0.404 (- 3.46 -1.39) 

Constant 96.677 0.988 <0.001 (94.74 - 98.61 ) 

n = 379 
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39 

'l.Jt1t1~ ~flt1:::U'U'Ut111lJ11lJijfl i'Ufl1~i'tJl.h:::'Vll'UtJl~l'U~l 'Vl~ l1i'rr ~1tJ Random effects 

regression estimator ~~Vii1J1tJt111lJ~'UL1,j~'lJV~fl1~ffmn i 'Uu~~:::t1f~ i 'UflrilJ~1fl~1~U~~:::t1'U • 
~lflfl'Vlii .... ~'lJV~ Random effects 

, ~ "i .... .... d 
.... tJ11 fl11:::C)1lJlff~1 'U~:::~tJ mild depression u~:::~:::~tJ moderate / serve depression lJ 

t111lJfflJir'Ui'ntJt1:::u'U'Ut111lJ11lJijfl i'Ufl1~i'tJ,j~:::'Vl1'UtJ1~1'U~1 'Vl~ 1 1i'rr ~~~~ 3.60 11~::: 6.32 

t1:::u'U'U LrlflL1ntJtJLVitJtJntJmllJ~1mh~~'li't'ftJfl11:::CJ1lJlff!lfl~1~ijumhflty'Vl1~rro~~~:::~tJ 0.01 

fl11:::'Vj'Vliiiltyty1L ~fllJ i 'U~::: tJ:::m flijm1lJfflJir'U i' ntJt1::: U 'U'U t111lJ11lJij fl i 'U fl1~ 

i'tJ,j~:::'Vl1'UtJ1~1'U~1'Vl~L1i'rr ~~~~ 1.90 t1:::u'U'U fl~1~ijumhflty'Vl1~rrO~~~:::~tJ 0.05 

U ~ ~rru tJrr'4 'U'Vl1~ff ~fllJ i 'U ~ :::~tJ~l ijfl11lJfflJW'U i'ntJfl::: 11 'U 'U fl11lJ11lJij fl i 'U fl1~ 

i'tJ,j~:::'Vl1'UtJ1~1'U~1 'Vl~ L1i'rr ~~~~ 2.84 fl:::U'U'U IrlfllmtJ1JlVitJtJntJfl~lJ~1Vth~~ijUH 

rrutJrr'4'U'Vl1~ff~fllJi'U~:::~ml~ fl~1~ijumhflty'Vl1~rrO~~~:::~tJ 0.05 

.... f)~ m ~ lJ fl1 ~ ~ lJ 11 V ~ fl V ~fl" 11 ~::: ifl Y1~ lJ,j fl~11 ~::: ij il ty 111 ~ 1 fl fl1 ~ ~lJ Lli ij fl11lJ fflJir 'U i' n tJ 

fl:::U 'U'Ufl11lJ~1lJijV i 'U fl1~i' tJ,j~:::'tl1'UtJ1~ 1'U ~ 1 'Vl ~ L 1i' rr mh~ijumhflty'Vl1~ rro~ 
, ".d. " 4:11 ., QI ., '4 QI Q,I o'ev 

mfl1~'Vl1~~1~fl1mm:::~~'lJ1~lfltJ~'lJfl~tJ1~1'U~ 'Vl~ n~rr LlJlJfl11lJrrlJ .... 'UlifltJfl:::U'U'Ufl11lJ 

11lJijv 1 'U fl1~ i' tJlh:::'Vl1'U tJ1~1'U ~ 1 'Vl ~, 1i' rr v~1~ijUtJff1flty'Vl1~rrO~ 

fflJir'U li fl1 .... ~ ~ihtJij~ flU WVl V ~ li 1fl1 ~ i'mn 1 li ij fl11lJ fflJli'U i' ntJ fl::: U'U 'U fl11lJ 11lJ ij V i 'U 

fl1~i'tJ,j~:::'Vl1'UtJ1~1'U~1 'Vl~ 1 1i'rr vd1~ijUtJff1flty'Vl1~rrO~ 
o d ".:11 1 cv QI _1 ' QI .c:t QI QI ", , 4 
~1'U 1'UllJ'fl'IJ fl~ tJ1m'U ~ 'Vl~ 1~ rr~tJlJ'i:::'Vl1'U ~ fl1'U lJfl11lJ rrlJ .... 'U li~ flfl::: 11 'U 'U fl11m 1lJlJV 

, 'Uflni'tJ,j~:::'Vl1'UtJ1~1'U~ 1 'Vl~ L 1i'rr ~~~~ 3.12 fl:::U'U'Ulrlvlm tJtJIVitJtJntJfl~lJ~1fld1~~ 

i'tJ11'i:::'Vl1'UtJ1~1'U~ 1 'Vl'i L 1i' rr~1'U1'UlJ1flfl 'h 5 1~~~fll'U fldHijUtJff1flty'Vl1~rrO~~'i:::~tJ 0.05 
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'" \lll'nnl 40 
~ J <L.I",J _"QJ' ..:t y _.,v, ~ 

fll 'l11fl'l1~'YIfll1t1tTtI'fft.A ti'll tl-3lJ'iHItJ tT1U1Jfl flt'l fl11~ C)ftll fI '11 Ut'l~lJ;J ;)tnlt1 ,U 

.... , '4 '1 " _I v "''i" , .... 
'l~YI'U1Jflflt'l \lltlfll1t1'l1t1t1tl 'Ufll'l'l'UlJ'l~'fllUrn\lllU'l ,TI'1 l'1tT (Multivariate 

analysis) ~lfJ Random effects regression estimator 

_Of .... ~ 
lJ;J;JfJfI mn 

1::~1J mild depression 

1::~1J moderate / severe depression 

fln::'t1T1iiftyty11atl'lJ'U1~fJ~U'lft 

mn1111J n1'W 1:: ~1J'l.h'W mn:J/mn 

tTtlnUtifll'fi~~ihugjtlu'fiTl~~n1 
.., 

fll'l'lft'l:ll 

n = 379 (~1'W1'W observation = 723) 

b 

-4.178 

-3.097 

-0.753 

-1.261 

0.238 

0.286 

-2.458 

-2.491 

-2.558 

0.629 

-5.837 

S.E(b) p-value 

1.070 <0.001 

1.197 0.009 

0.831 0.364 

1.432 0.379 

1.087 0.826 

1.247 0.819 

1.466 0.093 

1.795 0.165 

2.125 0.229 

1.852 0.734 

1.006 0.562 

(95% CO 

(-6.27- -2.08) 

(-5.44- -0.75) 

(-2.38-0.87) 

(-4.06-1.54) 

( -1.89-2.37) 

(-2.15-2.73) 

(-5.33-0.41) 

(-6.01-1.03) 

( -6.72-1.61) 

(-3.00-4.26) 

(-1.89-2.36) 
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.:t , 
m1Hn 40 (VlO) 

if .... ~ \'I\'Itlfltlln b S.E(b) p-value (95% CI) . 
o Vql' .... q 
mlAllA"tHtIlVlllA1 n'l l'HTn 

,'Uih::nllAP)OllA(lijYl) 

2 -1.019 1.229 0.407 (-3.43-1.39) 

3-5 -0.656 1.158 0.571 (-2.93-1.61) .. ,vu 0 4 ~V"" 1.1 
tll'l YI'ltJtll'ltlllViOlA 'I1'ltJ 1:::'YIl'U 

tIl9\'llAl1'Y11'1'a1..rVl'l-3nal ua::: 

a~mnJ8\'11tlU""'YItI"lAllAVI'll\'11tl'1n 
" .4 '" -2.071 1.242 0.096 ( -4.51-0.36) 10 fl 'U 'rJ flfl'I -3 

" ... 
lJllJ'lflH 0.512 1.691 0.762 (-2.80-3.82) 

ilJmtJ -10.939 1.622 <0.001 (-14.12- -7.76) 

OlQ (il) 

< 35 -0.318 1.234 0.796 (-2.10-2.73) 

36-45 0.373 1.034 0.717 (-1.65-2.40) 

u ~ 

'l:::YltJtll'lflfllJ1 

117::: flllfffllll 0.863 0.980 0.379 (-1.06-2.78) 

iT 1Wllfffllll 0.902 0.862 0.295 (-0.79-2.59) 

hfl'll1t1T8tlla 

ilJij -2.003 0.946 0.034 (-3.86- -0.15) 

~v n 4 ~ tll'l 'ti~lA .... 'l'l1.,Ot)l'l1l'HtT .. UJ 

i~ -1.046 1.551 0.500 (-4.08 -1.99) 

constant 101.75 2.413 <0.001 

sigma_ u 5.744 

sigma_e 8.202 

rho 0.326 

n = 379 (~llJ1lJ observation = 723) 

R2 (with in subject) = 0.0315 

R2 (between subject) = 0.2034 

2 
R (overall) = 0.1577 
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~lf)fll'Jl':)~ 40 Lrltl1Lml~l1fll11,nYlJ'W'Ulh~11".h.:) il~~Vril'U'4flfl'li~UFi m~ 'J~~lJ 

fl1'Jffmn fl1'J i~i'lJfl1'J t11L~tl'U 1 ,ri'mh~'Yll'UV1~l'U'7 i 11'J 1 li''f'I'l M'm .:)n'llU'l~ 'f'I'~lL'f'I'lJtl~lf)UYmV 
l'U1'Ufl'Jl~i'mn hmnv itlfl1'f'1' fl1'Jl,*'f'I'lJ'Ui'Yi'J111tlmlf1'JL'f'I'llJU'l~ il~~Vml~ci1lJLff~l ml~ 

'Vjl1lliltytylL~tllJ 1 'W 'J~v~m f) U'J ':)'f'I'UlJ'f'I''4 'W'Yll':)ff':)fllJ 'Yiq~m'JlJf)1'J~lJLfl~tl':)~lJUtl'lf)tl ~m" 
mfl1'J111':) il':) fl1VU ~~ ~~.,j'l':)Lfi V.:)'tJ tl':) Vl~ 1'W '7 i 11 'J i li' 'f'I' fflJ'W'W 1i m'Yi~ ~ihvij~ tlU 'Yil1v~.yh fl1'J 

OJ 

i'mnu~::~1'IJ1'IJL~~'tJtl.:)tll~1'IJ '7il1'J' 1i''f'I'~i'lJlh::'Yll'IJ~tl1'IJ ~tl fl11lJillJljtl i 'W fl1'Ji'lJlh~'Yll'W 

V1~1'IJ'71mi1i''f'I' ~1t1 Random effects regression estimator ~':)tlll1J1Vfl11lJ~'Wmh'tJtl':) 
.. 

fl1'Jffmn i'IJU~~~fli'.:) 1'Wf)rilJ~1mh':)u~~::fl'IJ ~lf)Vl1ll'Yi~'tJtl':) Random effects 'f'I'l1J1'J(,ltlll1J1V • 
fl11lJutJnh1'IJi'IJu~~::'4flfl~ 1~ ~tlV~~ 3.15fl11lJUtJ'JtJ'J1'W'J::111H4flfl~1~~tltl~:: 20.34 U~:: 

fl11lJUtJ'JtJ'J1'IJi'IJ.fll'W'J1lJ '~~tlV~:: 15.77 

'YilJ111rltlfl1UT.llJV'Yl1l'Yi~'tJtl':)~lUlh~'U '1 ua1 YlU11 m1::ci1lJlff~li'W'J::~lJ Mild 

depression U~:: Moderate/ Serve depression ~ijfl11lJfflJ'W'IJ,fti'Ufl::U'W'Wfl11lJi1lJljtli'Wfl1'J 

~1mh.:)~1~'YilJm1::ci1lJlff~1 tldl.:)ijUtlfflfi'ty'Yll':)'f'I'()~~'J~~U 0.01 

f)1'J'lJ 1~i'Uf)1'JJ'11~V'IJ iM'i'Ulh::'Yll'IJtll~1'IJ'71 'Yl'i 1 1i''f'I'i M'~'i ~n~lu~::ff~11'f'1'lJV~1f) 
llYl'Ylvi 'lJ1'IJ~'i1~i'fnn ijfl11lJfflJ'W'IJ,fti'Ufl::U'W'W fl11lJi1lJljV i 'IJ fll'i i'utJ'i::'Yll'IJtll91'l'IJ'7 i 'Yl'i 11i''f'I' 

. ." 
~~~~ 10.94 fl::ll'IJ'IJ lljmm tllJ1Yivuti'umilJ~1tldl~tldl.:)Yi1~i'Ufl1'i ~11~tl'IJ i M'i'UtJ'i::'Yll'IJV191'l'IJ'7 

1 'Yl'i 1 1i' ffi M' ~'i ~nmll~:: 'f'I'~11'f'1'lJV~ If)uYI'Ylvi 'lJ1'IJ ~'i 1 ~ i' m:ntldl~ij,rmhfi' ty'Y11~ 'f'I'()~~ 'i::~ U 0.01 

U~::tl~lJ~1vdl~ ~'~lflVijtJ'i::1~fl1'il~Ulhtl~1t1 hmntllvf)1ff ijfl11lJfflJ'W'IJ,fti'U 

fl::U'IJ'lJfl11lJi1lJljtl i'Wfl1'ii'U1h::'Yll'WV1~1'IJ'7i 'Yl'i 11i''f'I' ~~~.:) 2.00 fl::U'IJ'IJ lrltllmtlU1Yitluti'u 

f)~lJIPi1tldl~tldl'l~lfltJijlh::1~tll'H~ln:hv~1V hmnv iVfl1'f'1' ijtrmhfi'ty'Y11~'f'I'()~~'i::~U 0.05 



, 
~ J v v t! , _I.ct _I oCt SI' ,~ 

3.6 f)111'fI'l1~11f1111Jtf1J'rfUti'l~111Nm'l'lJ~tluUlJl.'WU8~J)11~G)f"Uff'l1g)8f1111J'l1,.n.J8 

'Um,11.JtJ'l~mUtI19l'lu;1·m'11tf'U Random effect model ,iJu Categorical data 

~ltl Conditional fixed effects model 

.J 
g)11Nn 41 

... , ..,..", '" SI' ,~" 
m11'fl1l~11 fllUJtf1J'WUti1 ~111NJ) n~ClJ1J'ff11 VI f) flll1J111J1Jf) IU f) 1 'l 

11.JtJ1~mUtI19l'lu11n1'11in11tl Conditional fixed effects model 

'" SI 

147 

,f)n~G)f1J'ff1l b S.E(b) p-value OR( 95% CI) 

... 
'l'~~'U Mild depression 1.311 0.351 <0.001 3.71 (1.86-7.37) 

... 
'l'~~'U Moderate/severe depression 1.974 0.493 <0.001 7.20 (2.74-18.94) 

~l'Ul'U observation = 470 (n = 161) 

\llf1m'l'l~~ 41 11 ff~~fIl 'l' 1Lm 1::..1 fIlmJ~tJ'Uu tJel~'Uf)~fI11::91lJ1f1! 1~ f)fl11lJ 'i ')lJ iif) 1 'U 

fl1'l'i'1.J1h:::'YI1'UtJ1~1'U;1'Y1'l'11i'ff ~1tJ Conditional fixed effects model ~~Li~I'UfIl'l'f)i'U1tJfl'YIi'Wel 
" 'Uf)':)~1Lnh~1~ '1 1 'UlJflflelfl'UL~tJ1n'UL'vh,r'U( within subject) U'YI'UfIl'l'1Lm1::..1lJflflel'l1el1tJfI'U 1 'U 

... ... 1 ... d"'''' .ld.1 "',., matched set L~tJ1f1'U ~ tJLelf)fIL ~ 'W1::lJflflel'YI~f)~lJ fIl'l' LlJel tJ'UUlJel':)'UfNfI11:: ctflJ1f1'l' 1 1LC1:: fIl 'l' 

LtJ~tJ'UUtJel~'Uf)~fl11lJ'i1lJiif) 1 'U fIl'l'i''UtJ'l'::'YI1'UtJ1~1'U~1'Y1'l' 1 1i'ff lJ11Lm1::,r1 'U mllJ~1f)th~ 

~1'U1'U 470 observation (161 fI'U) 

'W'U11 fI1'l'ltJ~tJ'UUtJel~'Uf)':)fI11::91lJLf1!llJ1L~'U'l'::~'U Mild depression LLel::'l'::~'U Moderate 

/ Severe depression ijfi1f111lJL~tJ~~f)fl11lJ'i1lJiif) 1 'U fIl'l'i''UtJ'l'::'YI1'UtJ1~1'U ~ 1 'YI'l' 1 11ff1 'U 'l'::~1J 1lJ 

~ 1~'U 3.71 1m:: 7.20 L'Vh Lrlf)lmtJ'ULVitJ'Un1JflrllJ~1f)dH~1lJ'W'UfI11::91lJ1f1!1f)d1.:)ij,rrJri1rlOJ'Yl1~ 
• u 

, , 
~ J Q.I cv III , _ • .cI _I _Gf IV '~QJ ~ , 

***fll111f11l::11f11l1Jtf1J'WU ti1::111Nm 11lJ ~fJUUlJ~~'Uf)~lJ'H) fJ111J IU 1~ ~'UlJ fI fI ~f)U 9 VI f) 

flll1J111J;jf)'Ufll11'Ut11::nlumg}lu~ln1'110' ~lfJ Conditional fixed-effects model 'W'lJll',j 

t:r11J11fJf)i'lJlfJ'~f)rh~I111Jl~i.'I'''''YINt:rOgj · mmh~flll,..nlN'Uf)~flll"'fh 95%CI fi't~mnm1 

, 
ltJiifJuut1l.N'Uf)~flll",11,..;jf) 1u m111.J1h::nlumg}lu11n1' 110' ij,oWfJ.:J 164 observation 

(82 flU) ~.:J',jloWfJ.:J'Wf)til111'lJm111fl1l::,"nNt:rogj~lfJ Conditional fixed-effects model *** 
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'q SJ QJ '4_1 'QJ'.::t d",.c:I 0 ct 
i;T1UYI 4 4.1 'U8\1aYlll'U'U8~flQ1.Jg)18UHYl88fHl1flfl11f1fllll ,u'n~nalY1mfl11f1fllll 

( Lost to follow up ) 

. J 
ftl1HYI 42 v' v v .... ,...., '" "''' 

'U8\1i.'1i;T1U~flfli.'IUi.'l~'U8\1aYllUm11fllllfl'tJ1.Jft18UHYl88fl;)lflm1f1fllllIU . 
, .q 0 .:t 0 

'lfl~l1i.'11Y1mfl11f1fllll ( Lost to follow) ;)1U1U 35 flU 

I'Wfi 

81Q (it) 

Min = 2~ , Max = 61 

26 - 35 

36 - 45 

46 - 55 

> 56 

.... '" 1~Yltlm1f1fllll 

lh~fllJffmn 

lJ1WlJffmn 

tJ~tytyl917 

~~n'htJ~tytyl917 

'" 81'l1'W 

v 
\lml1~ 

~'Jn~~htJ"d 

i'1J'Jl')fm'J/i'!1ffll1n~ 

'lJtJ'J~nfl'Um~h~ 
'V UlJ1J1tJ 

16 

19 

9 

15 

10 

4 

19 

10 

2 

9 

11 

9 

3 

3 

45.7 

54.3 

25.7 

42.9 

28.6 

2.8 

11.4 

54.3 

28.6 

5.7 

25.7 

31.4 

25.7 

8.6 

8.6 

148 
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~Tn~'t1 42 (~a) 

1UI'~ ('lJl't1) 

Min = 0 , Max = 200,000 

1 '''' 1" 11 1J'i 1 tJ fI 

< 5,000 

5,001- 15,000 

15,001 -25,000 

> 25,001 

UOnUlTrH"~1'1 

1~~ 

~1J'i~ (~) 
" 

" '1111 ltl 

, " 
'I1t1l'n~ 

, , , 1" ~Q ,Q".Q,,j 
01 ~ '" 'IT H) a otl 't1 ti 't1 a a otl 't1 ti ~ tHl ~ ~:; '11 't1 

111H' 
i,* 

, v , 4 ... 
011 "''Ill\,! .... ~'t'I~aa1't'11~1'1~1I 

" 
l11i'* 

i'* 
htlth:;;i1~1 

111~ 

"" 11 

htlUl£1 lam'l 

111~ 

'" 11 
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5 14.3 

3 8.6 

14 40.0 

6 17.1 

7 20.0 

14 40.0 

16 45.7 

3 8.6 

2 5.7 

28 80.0 

7 20.0 

31 88.6 

4 11.4 

24 68.6 

11 31.4 

19 54.3 

16 45.7 



.,; , 
m'.iH'YI 42 (VlB) 

l1fl~~~fl'YI1,:j1'VlfHYlJl~'t.J1r 

U'W'YI~~'fhm'.i1t)'ln'Uifll~,yu 
0' 

11 'Vl 'YI fl f11 
0' 

l1WVW f12 
0' 

11 'Vl 'YI tI "1 
0' 

11 'Vl 'YI tI ,,2 

'.i::tJ::nlll~1t1'lnfl1JU'W'YI~~'hm'.i1t1'ln'uifll~,yu (ih 
Min = 0.5 , Max. = 17 

<1 
1-3 

4 - 6 

7-9 

>9 
, 
~ Yov Y cI" "ov ... _Of ov ~I 

'.i::tJ::nlll'YI lYl'.i1JtJlVllU'.i l'YI'.i n'H"llUtHlJll~1JU (lJ) 

Min = 0.5, Max = 17 

<1 
1 -- 3 

4-6 

7-9 

>9 

'.i::~1J CD4+ T lymphocyte (Cells / ilL) 

Min = 4 , Max. = 240 

< 50 

51 - 200 

201 - 350 

22 

13 

5 

17 

8 

5 

18 

10 

3 

3 

2 

8 

11 

8 

6 

9 

21 

5 

62.9 

37.1 

14.3 

48.6 

22.9 

14.3 

2.8 

51.4 

28.6 

8.6 

8.6 

5.7 

22.9 

31.4 

22.8 

17.2 

25.7 

60.0 

14.3 

150 
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Vll'H-111 42 (Vlt» 

151 

'I1~-3fll'l~fllll~"mm~l1~ll11'l"J~tf(flr,U'hqVl flUJ'tl 6 l~t)tl U'U;nflrtl~nlfll'll~tI(Cells / J..lL) 

Min = 52 , Max = 1, 087 

51 -200 

201 - 350 

>350 21 

6 

8 

'" 1 IV 11 1I.q~, ... 
'l::V1'U Viral load flt)tlfll"1"1fllllVllt1t1lVllUll11"1 l"1tf (Copies / ml) (0 =8) 

Min = log1.70 , Max = log5.88 

log 4.01 -log 5.00 

> log 5.00 

4 

4 

'l::~'U Viral load 'I1~--1fll"1~fllll~lt1t1l~ltlll11"1'l~tf (Copies / mO (0 =25) 

(flr--1thqVlilltl1-u 6 1~8-U U'lJ;nflr'U~nlfn'll~tI) 
Min = lug 0.78, Max = log 5.12 

< 50 copies (undetectable) 

< log 2.00 

log 2.01 -log 3.00 

log 3.01 -log 4.00 

log 4.01 -log 5.00 

> log 5.00 

\lVl"1t1l~ltlll11"1'l~tfm,ntlifmru'U * 
Recommended regimen 

Alternative regimen 

,... d 

Vl81tl (l1JVI) 

Min = 2 , Max = 9 

2 

3-5 

>5 

19 

o 

2 

3 

o 

19 

16 

11 

15 

9 

60.0 

17,1 

22.9 

50.0 

50.0 

76.0 

o 

8.0 

12.0 

o 

4.0 

54.3 

45.7 

31.4 

42.9 

25.7 
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.J , 
Vlln~n 42 (VI H) 

if;) ~ tltf-nnJ fl fH'~ l'll t)l'lr mH 'iinn'U 
v 
'.iHtlt'!:: 

iTnii1'Unl-'IUOfllrO'Ul'Yttll'Ult'! 

illi~ff'VIn (i~i~lHil'W1il) 23 65 .7 

i~ff'VIn 12 34.3 . 
~ .::..m" t1'nlin 'If 

ff'VIntl~::n'W ff~fllJ 3 25.0 

.q .q" Q.I Q. .::. 

~'VI1i'Ul'jl'lffll'j / 'j!1~1'Hf)~ 9 75 .0 .. 
'~SI'.4 V.ell' Q,.I " ~ , QJ fll 'lfmtlCJJHtIlVll'U1 n'1 l'1t'1WJtII.:J'Ut1'l'UVil ('Uln) (n=23) 

Min = 1200 , Max =3,000 

< 1,500 10 43 .5 

1,501-3,000 13 56.5 

~lf)m'jl~~ 42 f)~lJlPllmh~~flflf)~1f)f)1'jffmH,h'W1m1Jl~'WL'Vmm:y~ (~mH'l::54.3) fl1~ 

~::w.h~ 36-45 U (~mH'l::42.9) ~::~Uf)1'jffml1flQ1'W'j::~ui11itJlJffmJ1 (~mH'l::54.3) ij~m'Wfl1'Vi 
• " .1 ... 'JI " 1" .d I.... I ~m~(fJ) (~mH'l::45.7) lJ~::f)flUfl1'lf'Vi~f)~l~ ('jmm::31.4) U"::'jltl ~m"tI~fll~fl'W'j::W.n~ 5,001-

" 1 'i".d "f I .. .1 " "1 '1" "1 .... 15,000 Ul'Yl ('jfltl":: 40.0) 1J 'lf~l~'VIflflf)(]'VI1illfl~lllJ'j::~l'Yl ('jfltl"::80.0 llJ 'lf~1J'W l'Vi~'H'jfl 

fll'\11~ 1~~lJ (~fltl"::80.0) f)~1J1Pl1fl~1~ff1'W i m:yi11ij hfltl'j::~11Pl1 (~fltl"::68 . 6) 'llijfl1f)1~lhtl 

~lf) hflij1t11flfll~ (~fltl"::54.3) 

f)~lJIPl1fl~1~~flflf)~1f)f)1'jffm:l1ff1'W1'11tyYilf)1'ji'ml1 w fl~'I1f) hflfJiJU~ lm::fJiJ~lJntJ 
" 1 I i lev Q.I rI " ('jfltl"::62.9) ~tI~1'W 'Hty'jUf)1'j'jf)1:l1'illf111'Vi'YW f)2 ('jfltl":: 37.5) 

f)rllJIPl1fl~1~~flVf) ~1f)f)1'jfffl1:l1ff1'W 1 m:u i1l1 ~ff'Yln l'umhi' fl1:l WW1Ul" (1 ~1~'W ff1'W 1Pl1) 
• u 

(~fltl"::65. 7) 1m:: 1 ,*ff'Ylni 'W f)1'j lijfl~li' fl1:l1'VitllUl" (~fltl"::34.3) 1 ~tlff'Yli~i ~ff1'W i 'I1ty~ fl ff'VIn 

,rl~l'l1fll~'H ~fli'ji~l'H fi ~ (~fltl":: 75.0) 11"::~1 i ,*~ltlciffltll~l'W ~ 1 'Yl'j 1 1i' ~'Ufl~fl~1J1Pl1fl~1~~i ~ 
1~'Wff1'W1Pl1 ~fll~fl'W ff1'W1m:y'j::'H1H 1,501 - 3,000 Ul'VI (~tltl"::56 . 5) 

flrllJIPl1fl ~l~~m)fl ~ lflf)1'j fffl1:l1ff1'W i mllij 'j:: tI::n" l~ i' fl1:ll 'illf111 'Vi 'VI 6 ~Yil f)1 'j i' fl1:ll 1 'W 
• u ~ 

~ 01 I ~I " ..... ~I" .d "1 "01 

lJ'il~1J'W ~::'H11~ 1-3 lJ (~fltl"::51.4) 'jfl~"~lJlflfl ~::'H11~ 4-6 lJ ('jtltl"::28.6) 'j::tI::n"1'VI1~~UtIl 

~1'W~l'V1~i1i'~ ~'W~~1J'il~U'W 'j::'H11~ 4-6U (~VtI":: 31.5) 
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~htJll1~ih::~u CD4+ T lymphocyterifltJfl1'Ii'm':l1~';HJVl9i'ltJ~hl':i 11i''CY 'I::wh~ 51 -200 Cells I 
~ ~ 

Y a cv . 3J CLI +cv . /-lL ('ImH'!::60.0) 'Ifl~Cl~lJlf1U lI~Ull 50 Cells I /-lL Cl 'un ('IflVCl~25 .7) llCl~'I~lIU CD4 flHCll~lI 

UU\)lfr)tJ~l'l1fl1'I1~V ~htJhHylJlf)f)ll 350 Cells I /-lL (rflVCl~60 .0) 

'I::~tJ Viral load riutJfl1'Ii'ml1~lmJ19i'ltJ~lmili''CY \)If)f)~lJ~lmh:]~uuml1f)fl1'Iffml1 • 
\)1f) ~ltJ1tJ 8f1tJ ff1tJll1~u~ltJ'I::~u log4.01-log 5.00 1LCl~lJ1f)f)11Iog 5.00 copies/ml (rmH'!:: 

~ 

50.0) 1LCl::'I::~U Viral load 11"'1fl1'Ii'mn~lvvl9i'ltJ~1'Y1'Il1i''CY fli'~~l~l1 fllvltJ 6 l~UtJ UU\)lf) 

1tJ~l'l11~V \)If)f)~lJ~lmh~ ~UUf)\)1f)f)1'IffmJ1~ltJ1tJ 25 fltJ ffltJil1~ih::~u Viral load t!~w 
, y 

f)11 50 copies/ml ('ImH'!~76.0) 

f)~lJ~lmh'lff1tJ i 11~i''l1fl1'I i' ml1~'w~m v1vi1tJ ~ 1'Y1 'I i 1i' 'CY tJ'I ~ Lfl'YI Recommended 

" 0 d "dl i cv dCV ... 1 'i' ... regimen (HWCl::54.3) \)ltJ1tJllJfl'\lfl'lV1~ltJ'I 'YI'I 1'I'CY'YI'IUu'I::'YI1tJ 'CY1tJ 'IHlJ flfl 3-5 
d , ... 
llJfl~U1tJ 

y ... d,... y 
('IVVCl:: 42.9) H)~Cl~lJ1f1V 2 llJ~~V1tJ ('IfiVCl::31.4) 
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, 
4.2 fl1nd"nJ;j81\,1m1~'lJ1.h~rn\,lm~l\,l11f11'1~tY1'UtTtJVlnH14 fln~9ilJlf1~l"t1~if'illlfJ~"nJ 

, , 
1 Q.I 'cv , ~ .:I",.:to d 
'U1~VI'U1Jflfl1:l 'V8~f)~tlg}18fJHfl88f)mf)m1f1mn 1'U"1~11t11flfllm1f1f)'ln (Lost follow up ) 

, ... " '" _I v "'~ , '" ~ "'_I J~ 
fl11lJl1lJlJ81'Um11'U1J1~f11'Umg}1'U11f11 11tY l'UtYlJVll'HfI 4 fI11~ 

. 
, q 0 4 
"1~11t11flfllm1f1f)'ln ( Lost follow up ) 

'" '" 'i~~1.J~ (>95%) 

'i::~1.J'1i~ ~ 95%) 

if '" ... il'ilfJflf)'Ul 

, 
... V.!!.I J'" 

fln~C)flJ'ft11 (glJVI1'HfI 4) 

.... 1.JfI11::Mild depression 

.... 1.JfI11::Moderate/Severe depression 
, 

.., ..., "'_I J'" 
"'~U'U'UU~'UflHU~fllJ(UlJm'HfI 4) 

'i ~ ~1.J tJ 1'1.mcn:l 

'i::~ml-:j 
, , . . 

~ ......... J.!!.I J", 
vtqg}f)11lJm1V1lJ'fl18~VllJU8t1f)8eJ8t1("lJm'HfI 4) 

i1i~1J 
~1JtJf)~ 

iHlru,·n~lltlf)1'i~1J'l.h::un1 Harzardous I Harmful 
" 

iHl ilJ ' ''mlltlf)1'i ~1J'1.h:: 1fl 'Yl Dependence 

25 

10 

27 

6 

2 

7 

21 

7 

32 

. 
, v '" v "'~ ,..., "'_I J'" 

81m1f1H1Hf)UJUt1~Nt1'VH'flfJ-:j'U8~mg}1'U11'Y11 11U(tYlJm'HfI 4) 

'" d" llfllf)1 'i 1CI ntH) tJ 

~mf)1'itJltJmn-:j/1Jltl 

4 

27 

4 

71.42 

28.6 

77.2 

17.1 

5.7 

20.0 

60.0 

20.0 

91.3 

2.9 

2.9 

2.9 

11.4 

77.2 

11.4 



..t , 
Vll'lH'YI 43 ( VlB) 

nn::'tl'YIiiJ'YtyllaB1J1u1::tI::U1fl 

1lJYnJm1::l't'Ylni1~~lL~mJ 
'VflJfIl1::l'plni1~~lL~VlJ 

27 

7 

17 

18 

2.9 

77.1 

20.0 

48.6 

51.4 

155 

v '" , ,., '" ,., "'1 1 GI 1 GI Q'" ,., 
( ~Vtm::91.3) lJVlm~m.:j~1.:jmmm::r-I~'lJ1.:jLtltl.:j~lfltllV11'\.J~ 'Yl~ 1~n' '\.J~::Vlumfl'\.JVtJ (:iVtI~:: 

77.2 )fflJ~\J1im'Vl~~'lJfl.:jfl1~ i'm:l1~~1J·:1tI~mL'Vl'YlrJ1 '\.J~::~\J1.h'\.Jfl~l.:j (~fltl~::77.1) U~::'VlUfll1:: 
... ~ ..i 1 ,., 

'VfVl1i1J~~lLfffllJ '\.J~::t1::mfl (~fltl~::51.4) 



.,t 
'IJ'YI'YI 5 

" " m'l1~Vfl7,rW lrl'Ufll'jfffl1:J1L~..:J1Lfl·n::;'H11.1.u'1..:J'HU'1 (Prospective cohort study) ij 

1~Q1.1 'j::; ff..:Jfl l..'4flfffl1:J1fl1111ff11~'U 1l~fl..:Jfl11::;C)f11lfl'~lLL~::;iJ~ ~ V~ 111 1 'U 'j ::;~'lJ1Jfl fl~~flfl1111 ~ 11111 fl 
. " . 

, 'U fll'l7'lJ1.1'l:;'Yl1'UV1~1'U~1 'Yl'l 117ff~fl..:J~ibvrrt 'HtYYi~~l~flLfl'lflfl1 l~vijiJ~ ~V~111Yifffl1:J1 lAun 

fl11::;~'YlniJUlru1l~fl11 1 'U'l::;V::U'Jfl mfll'l'Y11..:J~1..:Jfllmm::;~~.u'1..:Jl~V..:J'I.Ifl..:JV1~1'U ~ 1 'Yl'l 117ff U'J..:J . ... ... 

fft!t1ff~'U'Yl1..:Jff ..:Jfl11 .... q~m'j11fll'j~11Lfl~fl..:J~11LLfl~flfl~fl'" ~~'j'l.ltNV1~1'U ~ 1 'Yl'j' 17 ff~ ~ibv 1 '* 
~ flfl11::;C)f111ff!1'1.1fl..:J N'ihtJm 'H ru~~~U4mfl'lf' fl1 U~::;ij1~tl1.1'j::; ff ..:Jfi'1..'4 flfffl1:J 1fll'I l1.1~ V'ULL 1.1 M cu cu U It 

'j::;~Ufll1::;ci111Lf1~1 ~fl fl1111~11111fl l'Ufll'I7t11.1'j::;'Y11'U V1~1'U~ 1 'Yl'I 117 ff'l.lfl..:J ~ihvmmu~~~14fl .. .. ... . " " 
!fl'lflfl1 l'U'!i1..:J11~lYi~~~111fffl1:J1 1~vijml11~1fl~1..:J 'j111";..:Jff'U~fl 379 fl'U ~lfl fliiijfl1J~~11ti'U 

"'" "''''1'''' """" .. 1 .. c$ " LL~::;1J11LL"" l1~::;fl~'Ufl 'Ifl~~~fl'Y11..:Jl~f1ff11'rl'U1i W H'rlV1'1J1~~l1'l~..:Jmw lfltl'j1t1'j111'1.1fllq!~ 

SI" " II 

";..:Jff'U 4 fl7..:J 1~vij'I::tJ::11~lfll'jl~t1'j1t1n11.u'fllq!~hHl~~::fl7..:Jl1Hti'U 4 fftJ~ll1' 'I::;v::;11~11'Ufll'j 
c$ ,,! .1 ... ~ '... C/ ... 

lfltl'I1t1'I111'1.1fl11~'Yl..:Jff'U 7 l~fl'\.J ~..:JU~l~fl'\.J~~lfl11 2550 ml~fl'\.Jl111:J1V'U 2551 .. . 

ffi1~~1~'Ufll'j1lfl'j1::11''Ii'm.m ~fl ffi1~1:)f..:J'rl'I'IW'U1l']$'U ~1'U1'U ~flV~::; ~lm~V U~::;ri1'U .. 
, . " 

lijV..:JLtI'U111~'Il1'U ffi1~L:)f..:Jfl~1J1'\.Jl~ Pearson's Chi-square test 1~fl1Lfl'j1::;11'1,jfl..:J~'Uff1'H7m11 

U1.1'I L:)f..:JflWm .... ~..:Jfl1111ff11~'U1l'j::'H';h..:Jm111~11111fl ''Ufll'I7t11.1'I::;'Y11'UV1~1'U~ 1 'Vl'I 117 ff ('j::~t1~ • 
, 1.:1 ", ClQ .a Q ~ ~ y ~ , 1 ' 

Lm:: 11~ ) , 'lffftl~ T -test U~::;One way ANOVA test L'rlfl11fl'j1::'HLtlfl..:J~'Utl..:Jfl1111U~fl~1..:J 'Ufl1 

. " 
fl::u'U'Um ~V~fl..:Jfl1111~11111fl l'U fll'j 7t11.1'j::;'Vl1'UV1~1'U~ 1 'Vl'I' 17ffU~~::;fl7..:J 

Q 01" 4 QI QI'" d" ~ QI' i "" fll'I 1Lfl 'I 1:: 'H '1.1 fl11~ 'j::; V::; V11tl..:Jfl1111ff11'rl'U 1i'j::;'H 11..:Jfl11::;9f11lfl''I 1U~::; lJ ~ ~ V1 111 '\.J 1::; ~t1 .. 
1Jfl fl~ 1 ,*ffil~ ff11tJ 1 ::;ff'Vl i ff'H ff11~'U 1l'Ufl..:Jl-W fJ{ ff'U lm::;fl1111ff11~ 'U 1l 1::'H 11..:Jfl11::;C)f111f1~ 1U~:: 
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tJ~~rJ11lJ i 'W 1::~U'lJflfI~~ flfl11lJ11lJjjfl 'hJfllll'Utll::'Yl1'WrJ11i'1'W ~ hn i 1l ff i'W Population 

average""~ fl Marginal models lrlflfffl'l:J 1111Utl 1T111lJ11lJjjfl , 'Wfll'j l'Utl'j::'YI1'WrJ11i'1'W ~ hn i 1l ff 

111'W Categorical data 1i'1rJ ff(l~ Population averaged logistic regression U~::fffl'l:J1111Utllf111lJ 

11lJjjfl i'Wflnl'Utl'j::'Yl1'WrJ11i'1'W~1 'YI'j' 1lff 111'W Continuous data ~1rJ ff(l~ Generalized 

Estimating Equations (GEE) 

~ tty Cl Q.I Q.I d' I ~" ~ Q.I t i ., 
flll 11m 1:: 11 'II fllq! ~ 'j:: rJ:: rJ 11f1..:J fl11lJ fflJV. 'W 1i 1:: 1111..:J .fll1:: 9flJ 1 ff'j 1 U ~:: 1J ~ ~ rJ 'j 1lJ 'W 1:: ~ 'U 

1Jflfl~~flfl11lJ11lJjjfli'Wfllli''Utll::'Yl1'WrJl1i'1'W~1'Y1'ji1lff i'W Random effects models lrlfl911utll 

~ffml11l1'W Categorical data ~1rJ ff(l~ Random effects logistic regression lrlflfffl'l:J1111Utllfl11lJ 

11lJjjfli'Wfllll'Utl'j::'YI1'WrJ11i'1'W~1'Y1'ji1lff 111'W Continuous data ~1rJff(l~ Random effects 

regression estimator 

Q tly .t:i Q.I IV 0' I Ald ... 1 d,., r 
flll 11f1 'j 1::11 'IJfllq! ~ 1:: rJ:: rJ11f1..:JfI11lJ fflJV.'W 1i 1 ::1111..:J fll 'j l1J ~ rJ'WU 1J ~ ..:J'lJfl..:J fI 11:: 9flJ1fl'1 1~ fl 

fl11lJ11lJjjfl i'Wfll'j i''Utl'j::'Yl1'WrJ11i'1'W~ 1 'YI'j i 1i'ff i'W Random effect model lrlfl111utll~fffl'l:J1LlI'W 

Categorical data ~1rJ ff(l~ Conditional fixed effects model 

if;)~ mY"nn,1 fl flll 
, ., 

~tJ1rJ~i11t1l-Yi~~1~flm'1fifl1 ru h..:JV.rJl'lJl~~Wl~..:Jmru ~1'W1'W 379 fI'W ri1'Wi11t1lLrl'W1V.ff 

'lflrJ ijfffl1'W.fllV.fflJ'jff(~) m~1::111H 36-45 iJ 1::~'UflllffmJlfl~i'W'j::~'IJlj'1irJlJfffl'l:Jl tl'j::ml'U 

m;v.'Jfl~l~ u~::'jlrJi~m ~rJ~m$lfl'W'j::wh..:J 5,001-15,000 'IJl'YI 'lii~ffl'jflflflfl'YIi~flflflfl'YIi~fl 

~~tl'j::ff1'Y1(i 'WtJ~~U'W) U~:: i 'Wfl~lJ111flth..:J~' ~ffl'j~ flflflfl'YIi~fl ~~tl 'j::ffl'YI flfl ~lJlf1~fl..:J~lJ 

Ufl~flfl~fl"lrl'WffT\.J' 11t1l ilii ~ff~'W i v.'j11~flml11'j lff~lJ 'liij hfltl'j:: ~1111 u~i 'W fl~lJ~ijhfl 

tl'j::~1~1V.'U11ri1'WimUflfl fl11lJ~'W hl1~ff..:J U~::~llJfllfll'jtJ1rJ~lfl hmnfJ lflfllff ff1'Wi11Wili ".. " 
ijmflllu~i'Wfl~lJ~ijl 'jflij1fJ lflfllffff1'Wi11t1ltJ1fJ~1fJ Herpes zoster infection 

if'\l~tI~nml''llmHYW1\Jlll 
,., 0 

~tJ1fJm11W-Yi~~1~fllfl'lfifl1 -Yii''Ufll'ji'mn ru fliiufl hfifliJU.w U~::fliJri'lJt1'Wri1'Wi11Wij 
" " U IV 'U q u 

. 'j::fJ::11~1~i'fl1:l1'illflUv.'YI6~nlfll'ji'mni'WtJ~~u'W 'j::1111..:J 1-3 iJ 'j:;;fJ::11~1~i~i''UfJl~1'W~1'Y11 

, 1i'ff ~'Wi1~tJ~~u'W 'j::1111..:J 4-6 iJ l~mh'W i11t1lij'j::~'U CD4+ T lymphocytetifl'Wfllli'fl'l:Jl~1fJfJl 
., 0 

~1'W~1'Y11'1i'ff 1::1111..:j 51-200 Cells / Il U~::l::~'U CD4+ fli'..:jril"l~ ,r'U~lfl1'W-Yinlfll11~fJ ff1'W 

111t1llJ1flfl11 350 Cells / ilL 
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" 5.00 copies/ml U"~'l~~'U Viral load 'H"~fll'li'n1:l1~';ltItl19i'1'W~1 'mI1i'", fli'~ril"'~ flltli'W 6 . 
l~tl'W ,rml1nl'W~yhl~tI "h'Wimy~'l~~'U Viral load utltln';h 50 copies/ml 

~~'ltl19i'1'W~lm11i'''' ",h'Wimyi~i''Unni'n1:l1~1t1 Recommended regimen l~tI~lU'Wn 

~11J'lh~1fl'YI~tl~tl19i'1'W~lmi1i'", fltl NRTI 2 'lfi1~i1llf)'UNNRTI(~1~i'lf GPO VIR) ~1'W1'Wl~~ 

~tl~rn9i'1'W'il'Y1'li1i''''~i''U'lh~'YI1'W ff1'Wimy fltl 3-5 l~~~tll'W 

iY'YI~lfimhi' n1:ll'V'Wl'lJl" ff1'W i 'Hql' ~i~'W ff1'W ~ 1 , 'W n~1J~i ,*iY'YI~ 1 fi mh i' n1:ll'VW1'lJl" 
" . 

ff1'W' 'Hqlfltl 1 ~iY'YI~,j'l'll'lffll'l'H~tli' !l"'l'Hn~ fh i ~~1t1cMtltl19i'1'W ~ 1 'YI'l 1 1i'''''\Jtl~n~lJ~1mh~ni ~ 
" l~'Wff1'W~1 ~tll~tl'W ff1'W''Hql~~U~ 1,500 'lJl'YI"~lJl ~1'Wfll'li''U'lh~'YI1'WtI1i,,;'\ln9i'tl~lm~ 

, " " 
"'lJ1L"'lJtl,r'W ff1'W i 'Hqli~i''Ufllm'W~lll~lf1LL'Vl'YIV Lm~ff1'W' 'Hqll~i''Ufll'l Ul1~tl'W i,,;' 

, " 
i''U,.h~'YI1'Wtl19i'1'W'i 1 'YI'l i 1i' ",i,,;'m ~L1"11m~mjlL"'lJtl~1f1LL'Vl'YIvi 'W 1'Wm 1~i' n1:l1'Y1nfli' ~ • 

,j'tl'J1l,y1't.l'Utl-3fllj~~18~H~88fl{)lflfll'jftfl'ln1u';1-311~1~l'ilfll'jftfll:ll 
" ~lnm'l"~~~llJffn1:l1Lm~L~'U'l"1'U'l"1lJ,j'tllJ"~lnnrilJ~1mh~' 'WU~"~fli' ~'YIn 4 ff'tJ~l,1 1l1fl ... . 

n~lJ~1mh~~l'U1'W 379 fI'W 'Vl'U';h i'Wff'tJ~l1,1~ 8 ~n~lJ~1mh~ ~1'W1'W 27 fI'W(!tltl"~7.2) u,,~i'W 

ff'tJ~l,1~ 12 ~1'W1'W 35 fI'W(!tltl"~ 9.2) ~tltlfl~lnfll'l"fffl1:l11~tI,j'mJ"~1 i 'lhm~fl~lJ~1mh~~tltlfl 
, , , Y ill 

~lnfll'l"ffn1:l1n~fl11lJU~ n~ 1~ ~ln,j'mJ"111 1 tlff1'W i 'H qlfl~lJ~ 1mh~nL,j'li 1lJ fll'll ~ tim 'U 11 ~ 4 fI i' ~ 

fltl l'Vlff'Ht]~ U"~'l"~~'U Viral load ntl'Wfll'l"i'n1:l1~1t1t11~1'W~i'YI'li1i'''' ff1'Wi'Hqltl~i'W'l"~~'U log 

4.01-1og5.00copies/ml 
, , 

, .o!I", ..... _I v .:t~ "..... 1 .... _1 J.:t .:t«!l 
fl11~n~~8 &Ufl1'j'j'lJu'j~'n1Uf.l1V11U'j nn n'UT U(;1'um't1't1 4, 8 U~~ 12 U~~l't1PJN~'t1~~ 

..... _I .o!I ..... _I v .:t~ ,.... " '" .:t 'j'lJu'j~'t11UlIl't1'j8'j'lJu'j~'t11UrJunu'j &'t1'j 1'1(;1' ~VI'j-3n~l (lOU 30 Ul't1) 

ff1'W hnuij fl11lJi1lJlltl i 'W fll'l" i''Utl'l"~'YI1'WtI1~1'W ~ i 'YI'l11i'", i 'W'l~~'U~ i 'W ff'tJ~ 1,1~ 4 ... 

(!tltl"~ 65.4) i'Wff'tl~l,1~ 8 (!tltl"~ 80.1) u,,~i'Wff'tl~l,1~ 12 (!tltl"~ 75.9) U"~LrltJ~lU'Wfl~llJ 

'l"~~'lJfl::U'U 'W'\Jtl~fl11lJi1lJlltl' 'Wfll'l"i''Utl'l::'YI1'WtJl~1'W~ i 'YI'l11i'", i 'W 'l~~'U 'll~ 'Vl 'U11ff1'W i 'Hqltl~ 

'l~'H11-3 85.1- 95% u,,:: L'H\p)H,,~111i~i''Utl'l::'YI1'W'H~tli''lJ'lh~'YI1'WtJl~1'W~i 'YI'l11i'",illm ~L1,n • 

, 
4 v", " .:t. 4 

m1~C)f~lft'l1 &UUVlll::'lf1-3nal't1'n1fll'lftfl'Ul 

I i I~ I "I iI 'I I iI 'I "'_I .... iI 'I 
"'1'W mu &lJ'Vl'Ufll1::ClflJlff'l1 1'W')j'1~ Baseline ('ltltl"~66.7) L'W"'lJ~l'H'YI 4 ('ltltl"~ 67.8) L'W ... 

"'_ I .... iI 'I "'_ I .... iI i 'I '" "I iI I 

"'lJ~l'H'YI 8 ('ltltJ,,:: 76.2) u,,:: L'W"'lJfll'H'YI 12 ('ltltJ,,:: 72.1) ~tJ L'Wn'llJ'YI'Vl'Ufll1::ClflJlff'l1"'1'W 

iIi I iI i "'- I .... iI i 'HqJ'Vl1Jfll1:: Mild depression 'W'lf1~ Baseline ('ltltJ"~20.3) 'W"'lJ~l'H'YI 4 ('ltltJ,,~ 18.2) 'W 
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depression l'W'th-:l Baseline (~mm:: 10.0) l'WfftJ~ll1~ 4 (~'eltJ,,:: 11.1) lUfftJ~ll1~ 8 (~m.m:: 8.8) 

" "'.1 .. ~ y 11":: L'WfflJ~l"''Yl 12 ('HHm:: 11.3) . .. 
""." "I !'I 1 V.I "4 v.1 J4 fln::'1'Y1fi'Utyty11'iT8'lJ n·n::tJ::u'm Uil''Um'H'YI 4 1m:: 'iT'Um'H'Yl12 

ff1'Wl,.,qi ~1J .fll1::'Vj'VIilJqjqj11~8lJl'W~::tJ::mtl l'WfftJ~ll1~ 4 (~8tm:: 6l.5) 1m:: l'W 

fftJf1111~ 12 (~8tJ":: 53.5) Lrl8~111'Wtlfl11lJ1Jtl~~8-:1'V11-:l'Vj'VIilJqjqj1 1 'W11~"::~1'W ~1J 11 
• , • I Y 

ff1'W "'qj~1Jfl11lJfl11lJ1Jtl~~8-:1~1'W Delay recall memory, Language repetition 

Language fluency . . 
v OJ, v.1 "4 v.1 d4 

U'H,nn.Jil'~U'YIH'iT.:Jfl'lJ uil''Um'H'YI4 liD:: il''Um'H'YI 12 

ff1'W,,.,qiijm-:lffl11Jff'4'W'Yll-:lff-:lfllJl'W~::~1JtJl'Wtl"1-:1 l'UfftJml1~ 4 (~~ltJ,,:: 67.6) Lm::l'U 
~ ... I lid " fflJf11'11'V1 12 (~8tJ":: 65.7) 

t I , r, 
"" "I "I "I "1 V.I'4 V.I J4 

'VU1~fl11'lJfll1~'lJlfl18.:J~'lJU8t1fl8eJ8D Uil''Um'H'YI 4 1m:: 'iT'Um'H'YI 12 

ff1'W,,.,qii1i~lJlfl~8-:1~lJU8"tl8~8~ l'WfftJf1111~ 4 (~8tJ":: 80.0) UrI:: l'UfftJ~ll1~ 12 (~8tJ 
,,:: 80.5) l'Wtl~lJ~ij~q~m~lJtl1~~lJLfI~8-:1~lJLL8"tl8~8~ ~1J11ff1'Ul'11qi~lJUtl~ l'UfftJ~ll1~ 4 

(~8tJ"::11.3) 1m:: l'UfftJtnl1~ 12 (~8tJ":: 11.6) 1L"::tlrilJ~ijlJru'l1l~ltltll~~mhtJlmuijlJnJ'I1l 
q u u u 

tJ~::lfl'YI Hazardous / Harmful l'WfftJtnl1~ 4 (~8tJ":: 5.3) Lm::l'WfftJ~ll1~ 12 (~8tJ":: 5.2) . . 
tllfll1'Y1H;HflltJUt1::Nt1.o'HlfttJ.:J'U8.:Jm~n/;1'YI111~'iT lutT',j~TtHi 4 lm::tT',jm..l;] 12 

. . 
if;)~tJ;],hnl'lJtT''lJ~uti~tlfll1'lJ;1'lJ;j8 lUfll1~1J,j1::'YI1um ~lu~l 'YI11 1~ 'iTlu tT',j~ Ttl;] 4 

lJ'il~tJ~l-:J''1~iJfl11lJfflJ-W'U1i'~8f111lJ~1lJlj8 1 'Wtll~ i'1JtJ':i ::'VI1'UtJ1~1'U~ 1 'VI':i 11i' ffl 'U fftJ~ll1 

~ 41~tJtll~11ml::l1ffi1~ 1f1ffUm{(Chi-square test) ~1J11 

lJ'il~tJffl'U1JflfI" 1~un m~ ~::tJ::r;ml~'~i'1JtJl~l'U~l 'VI~ i 1i'ff 

tll~ 1 ,*ff~'W i'Yi':i'l118m'l11~ L ff~lJ ff'VIil'Wtll':iliimhi'mn'YitJl1J1" fliiiJ tl~i'mn 11~'VI6~l'11tl1~ 
i'mn tl1~ i~i'1Jthu'U::tll'illtlU'Yi'VI61 'Utl1~i'1JtJ~::'VI1'UtJ1~1'U ~ 1 'VI ~ 11i'ffl ,r91':i -:lnm 1L"::ff~lLfflJ8 
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>' 

1J~~~'U(iJ) 1::~1J CD4+T lymphocyte 'l1"~nll1f)'I:Il~'WfJ1~1'U~lmiJ1~(fl1~~lrr~).f)1t1i'U 6 l~U'U 

lrlJ~1f)1'U~l11ml1~tJ) "lmtll~1'U~lm'J1~~i~i'U1J~~~'U ~1'UJ'Ul~~tll~1'U~lm'J1~~ 
11J1h::l'l1'U~fl1\JiiflJllJfflJ~\J£nmnllJ~JlJijfl i 'Unl1 1lJlh::'Yll\JtJl~1\J ~ 1 'Yl1' J1 ~ 

lrmhTifY'Yll~~OA 

, ... 
Utll~lJ 

flJllJlJf)'Yi~fl~'YI1~'V1'Ylii1JfYfYli\J~1\J Executive function Visuoconstruction / Cube drawing 

d Q,I cv rI Q,I l.:!fi 

Language fluency, Calculation, concentration U~:: Abstractation lJflJllJ~lJ'Yi'Utif)lJflJllJ1JlJlJU 

i 'Uf11111J'lh::'YI1\JtJl~1'U~ 1 'Yll iJi'~ mh~iilrmhTifYl'l1~~o9i 

1J~~tJ~ijfl11lJfflJ~'Uti~flmllJ~1lJij6 i\Jf111 i'mh::l'l1'U tJ1~1\J ~ 1 'Yll i 1i' ~i 'U fftJ~1"'~4 

1~tJf111'Y1~~flUfl11lJL1~f)~1~'lJfl~fI::1l\J\Jm gtJmllJ~1lJijfl i 'U nll i'lJtJ1::'Yl1'Utll~1'U ~ 1 'Yll' 11~ i \J 

fftJ1l1"'~ 41~tJ'~~o9i T-Test 1l~:: One way ANOVA i~un 

i1~~mh\JtJflfI~ '~un m;$'Yi iY'Ylii''Uf1111iimh1f)'I:I1'VW11J1~ hfl~ntJ 1flf11~ fli'iUf)Yi 

i'f)'I:Il f111 '~11JTchu\J::'\h~1f)U'Yi'Yl6i 'Uf)l1i'UtJl::'Yl1'U tll~l'U ~ 1 'Yl1' 1i'~' M~1 ~11~lU~::~~11~lJfl 
• • >' 

nfl\Jf111i'mn "l~1tJ1~1'U~1'Yl1'1i'~ Yii~\Ji1~~~'U U'Yi'YlvYil11f111i'mn f111Vl1~fl\Ji'Uf111 

1lJtJl::'Yl1\JtJ1~1\J~1 'Yll' 11~' M~l 'l11~11m::~~11~lJfl~1f)U'Yi'Yl6' \J 1'U~11~ 1f)'I:I1 l::tJ::l1m~ 

1mn~1f)U'Yil'l6~l11f1111f)'I:Il i 'Ui1~~~'U ~1'U1'Ul~1l'IJfl'ltJ1~1'U ~ 1l'l1' 1i' ~~1lJtJ1 ::l'l1\J ~fl1'U ii 

fl11lJfflJ~\J1rnufl::11\J\Jl~ gtlfl11lJ~1lJij6' 'Unlli'lJtJl::m'Utl1~1\J~ 1 'Yll i 11 ~~U~f)')l'l n'U mh.!lii 

lrmhfltyl'll'l~o9i 

i1tytyl''U~l\J Language fluency, Abstractation Executive function, Visuoconstruction /Cube 

drawing, Visuoconstruction / Clock drawing , Calculation U~:: concentration iifl11lJfflJ~'U£nlJ 

fI:: 11 'U 'Um gtlfl11lJ~ 1lJii6 , \J f111 1mh::l'l1'U tI1~ 1'U~ 1l'l1 i 11 ~~ U~ f),) l.!ln\J 6 VN iilr mhTi fY'Yl1.!l ~o9i 

Htlm~~ 8 

lrl6'~~O~ Chi-Square 'YilJ'h fll1::ci1lJUlf1 iifl11lJfflJ~'Uti')flfl11lJ~1lJiifl''Unll 
1lJtJ1::'Yl1'Utll~1'U~ 1l'l1' 11~ vVl.!liilrmhflfYl'l1'lbio9i 1l')lrlVl'l1l~VlJfl11lJU~f)')1'l'IJV'lfl::U'U'U 

m gtlfl11lJi1lJiiv' 'U f1111lJtJ1::l'l1'U tl1~1'U~1'Yl1 hi'~' 'UfftJ1l1"'~ 8 nlJ~1utJ1 fll1:: ci1lJ1ft'fl hw' ~ 
~o9i One way ANOVA 'YilJ'h fll1::ci1lJlf1fl'1iiimllJfflJ~'UtinlJfI::u'U'Umgtlfl11lJi1lJii6 ''Unl1 

1 lJtJ 1::'Yl1'U tI1~l\J ~ 1l'l1' 11 ~~U~ f),) l.!ln'U mh'liilrmYlfl t1J'Yll.!l ~i1~ 
" 
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OJ .., J 1 .d v _tlf Q..I '~Q..I , ,~ '1 
fll1lJ,nJ'WlUi ~ ~Vll 1-1 m l~'lflJ'fl ~ 1 U~~ 1J1HltJ ~ llJ AU ~ ~ ~1.J1J fl fl~~ 8 fll1lJ ~ llJlJ8 AU m ~ 

~1.J'lh~'n1UtJ1~lU1ln'l'1~""U",j~nl~ 12 

Lrt 8Y1~tH)lJ fll1lJ ~lJl~'t.J n n ·rT'htf)11~ 9flJLff~ 1 LLt'l~1J ~ ~ wi 1lJ i lJ 1 ~~1J'1.J fl fl t'l ~ flfl11lJ ~ 1lJlJ fl 

ilJm1i'lJ,.h~YI1lJfJ1~llJ'71Y11 ~bi't'l'(i14~tl~lM~ 12) 'Ufl ,:lf)rilJ~1mh~ ~114114 344 fl14 l~fJi~t'l'()~ • 
Chi-square 

.... lJ'l1 1J~~fJ~ijfl11lJ~lJ-WlJn~flfl11lJ~1lJlJfl i 14m1 i'lJtl'.i~YI1lJtJ1~114'71 YI'.i i 1i't'l' i " I ~un 

m1~9flJLfff1 1J~~tJ~llJU'.i~t'l't1lJt'l''414YIl~~~fllJ Lm~ .... q~m'.ilJm'.i~lJLfltfl~~lJLLflt'lnmlfl" ij 

fl11lJ~lJlilJn~flfl11lJ~1lJlJfl i lJm1 i'lJtl1~Yl114fJ1~11411 YI'.i i 1i'rf fl~l~ijt1mhflt\JYIl~t'l'()~ ri114 
u 

fl1m1Y11~i l~mtJLL t'l~ ~".,r1~L;;tJ~ ~ 1nfJ1~ 114 '71 YI '.i i 1i' t'l' ~lJ-W 14 Yi m .... ~ ~tJ 1fJij~flL1""Yl6~'Vi1m'.i 

i' mn ~llJ1lJL~~'U()~tJ1~114 '71 YI'.i i 1i' rf~i'lJtl'j~Yl114 ~fli14 L"'~m1::'VjYl~1J~~lL~fllJ i lJ '.i::tJ::LL '.in 

.... lJ'll i1Jijfl11lJ~lJlilJ,rn1.Jfl11lJi1lJlJfl i 14 m'ji'lJtl'j::YI1'\.W1~114'71 YI'j i 1i' rffl~l~ijt1 mhflt\JYI1~ 
u 

LL"::lrtfl11fl 'j 1::Mfl11lJU~n~ 1~'U fl~fl:: U 14 14 L ~ ~ tlfl11lJ i 1lJlJ () i 14 m'j i'lJ,j 'j:: 'Yl1lJ fJl~ 114 '7 

1'Yl'ji1i'rf i14~,j~l..r~ 12 n1Jm1::9flJ1fff1 LLt'l::1J~~tli1lJilJ'j::~lJ1Jflfl"i14~tl~1..r~ 12 1~tli~ 

rft1~ One way ANOV A 

I 

.... 1J11 

~lJli14Yim .... ~~thtJij~()u""'Yl6~vhm1i'mn Ut'l::~l'\..J 114L~~'U()~tJ1~1'\..J ~1 'Yl 'j i 1i'rf~i'lJ,j'j ::YIl'\..J ~fl .. 
... d 
1lJ(LlJ~) .... 1J 11 i1Jijfl11lJ~lJ-WlJ ,r~fl~ 1fl::U 14 '\..J m ~ tlfl11lJi1lJlJ () i lJ m 'j i'1.Jtl 'j:: YIl'\..J tJ1~ 1'\..J ~ 1 Yl1 

m'l1'fl'l1::,,;.utl'J~~::rJ::rJl1 (Longitudinal analysis) 

Generalized 

t I "I!t " d1 i'" '" Estimating Equotions(GEE) VfU11 fl1m1Y11~'j1~mtl1Lt'l::~"'lJ1~lfltl~'lJfl~tJ1~1'\..J'j YI'j 1'jrf lJ 

Q.I QI d'.t::lt QI ..ct'" d QI 0 Q.J CII.t=lI 

fl11lJrflJ .... lJ Yi 1 'lf~lJ1nnlJfl11::9l'lJ Lff'j 1fl tl1~lJ '\..J tlrf1fl ty'Yl1~ t'l'()~ 

ri1'\..Jfll1::'Vj'Yl ~t1~~ 1L ~tllJ i lJ 'j:: tI::m n m ~ rft11Jrf'4 '\..J 'Yl1~ ~ ~fllJ LL t'l:: ~lJ-W '\..J Yi fll .... ~ ~thtlij 
~tlu .... Yl6~·¥hm'ji' mI11L":: ~114 1'\..Jl~~'IJ()~tll~l14~ 1 'Yl'j i 1i' rf~i'lJ,j'j::YI1lJ~ flllJ(L~fl)ij 
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QJQ.,IJ, .c:S SI _laffV'~ Q..I , '~G\ 
fll UJtl1J'YiU Ii 'I::111 Hilll:: 9f1J1t't 'I 11m:: 'UiliW 'I l1J AU 'I:: YllJ~ fl fl t'I Vl8 flll1J'I l1J1J 8lU f)l '1 

.... _ 1 v ct'i" IJ!.... v ~ 'i" 
'IlJ'U'1::'llUrJlVllU'I A'f1'l &1'ItY Yllt1 Population average 11'Itl Marginal models IYitl Univariate 

analysis 

1rl8~1m.h~ffmnlll'U Categorical data ~1tf Population averaged logistic regression 

, ..:t" QI Q,I ..:It 

~1J1l fIl1::9fll1ff'Sn::fl1J Mild depression U"::'S::fl1J Moderate / Severe depression llfllfl1111 

1*tf-:l9i8fl11111111ii8i'Um'Si'1Jth::l'11'Utf1~1'Ul1mi1i'ff i'Un~~1Ji,j~ ll1'U 3.37 l'vj, U,,:: 3.29 

1nl ~l11ih~1J lrlmmtf1Jlntf1Jtl1Jnrlll~1mh-:l~i,jiifl11::cjfllm!18ti1-:1iiumhflrul'11-:1ffil~~'S::~1J 
• u 

0.01 

.. ~ ~ i '" , d' '... i .... _I 'J/ fIl1::l'jl'1li1JfYfYlln811 'U 'S:: tf::U 'Snllfllfl11lJl fftf-:l~ tlfl 11m 1lJlJ8 'U nn 'S 1J 'U 'S ::l'11'U tfl~ l'U 

11l'1'S i1i'ff ''U'S::~1J i,j~ 11l'U 1.54 lnl lrlmmtf1J1ntf1Jtl1JnrllJ~18ti1-:1~i,j~1JfIl1::~l'11iilruru1 
II Il tI U 

m -:lffU1Jff'4'U l'11-:1ff-:lfllJ i 'U 'S::~1J~lu"::'l.h'Un"l-:1ii~lfl11lJl*tf-:l9itlfl 11lJ 11lJii8 i 'U m'S 

i'1JtJ'S::l'11'Ut.Jl~1'U 11l'1'S i 1i'ff i 'U'S::~1J i,j~ ll1'U 2.56 U,,:: 2.111n1 ~llJih~1J lrlm m tf1Jlntf1Jtl1J 

n~lJ~1mh-:l~ i,jii U'j -:lffU 1J ff'4 'U l'11-:1ff -:I fllJmh-:liiu tffflfl fYl'11-:1 ffil9i ~ 'S ::~1J 0.01 

YU1~m 'S lJm 'j ~lJlfl t 8-:1 ~lJ11 8"n8 ~w"tJ 'j ::1f1l'1iiilfY'I11 ~l1nm'S ~lJ ii~ lfl11lJl *tf-:l9i tlfl11lJ 

-i1lJii8 i'Um'Si'1JtJ'S::l'11'Utfl~1'Ullm i1i'ffhJ'j::~1J 1,j~ ll1'U 2.15 lnl lrlmm tf1Jlntf1Jtl1Jn~lJ 

~ 1mh-:l~ i,jii~ q9i m 'S lJ m'j ~lJlflt 8-:1~lJ 118" n8 ~8"8 til-:liiu tfffl"; fYl'11-:1 ffil9i~'S ::~1J 0.05 

mm'Sl'11-:111~mtf11"::~·m'li'l-:l1fitf~'lJ8~t.Jl~1'U 11l'1'j 1 1i' ffi 'U 'j::~1JtJl'U nm~1ff -:I ii~lfl11lJ .. 
1*rmll'U 2.95 lnl lrl81m tf'l.J1ntf1Jtl1JnrllJ~18til-:l~ hJiimm'Sl'11~mmm::f-m'li'1~1fitf-:l'IJ8~tfl~1'U1 • 
1l'1'j 1 1i'ffmh-:liiutfffl";fYl'11~ffil~~'j::~1J 0.05 

~1'U1'U1~fI'lJ8-:1t.Jl~1'Ul1l'1'S 1 1i'ff~i'1J'l.h::l'11'U~81'U~1'U1'U 2 1~fI ~81'U ii~lfl11lJ 

1~tmll'U 1.94 lnl~8fl11lJ-i1lJiitl i um'ji'1JtJ'j::l'11'Utfl~lUl1l'1'S 1 1i'ff i'U'S::~1J 1,j~1rltlltJltf1J1ntf1J 

n1Jn~lJ~18til~~i'1JtJ'S::l'11Ut.Jl~1'U~ 1l'1'S 1 1i'ff~1'U 1'U lllnn-,j, 5 1~fI~81'U 8til-:liiUtf"h";fYl'11~ 
, 

Q.Q Q Q.I 

ff()~ l'1'S::fl1J 0.01 

ff1U fflJ~U Ii fl1~~ ~thfJii~ 811~l'16~ 'Vi 1 m'S f n1:l1~1J 11 1,j ii fl11lJfflJ'W 'U 1i' n1J fl 11lJ -i 1lJij 8 .. 
i um'Si'1J'l.h::l'11Utfl~lU~ 1l'1'S 1 1fff 8til-:liiutfff1";fYl'11~ffil9i 

lrl8ffn1:l1~1utJ'Sfl11lJ-i1lJij8 ium'Si'1JJ'S::l'11UfJl~1'Ulh']'j i 1i'ff ll1'U ContinuQus data 

~1tf Generalized Estimating Equations (GEE) ~1Jl1 fI11::cjflJm!lfll1::cjflJlff!liu'S::~1J Mild 

Q.I ..:I Q,I Q.I a'Q.I , .tI!I i 
depression lm::'S::fl1J Moderate / Severe depression lJfl11lJfflJ~'U1in1Jfl::UUUfl11m1lJlJ8 um'S 
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ci ", I .ci QI 0 QJ Q.q 

fl1 1::ttflJ Lff'j 1 mnnJ 'U tI 'N1 fl tu 'Yl Wff () 11 
u 

fl11::'V1'Ylnih:yt1J11~UlJ 1 'U 'j:: tI::mflijm1lJ'tYlJYI'U.fl n'tJfl::u 'U 'U fl11lJ i 1lJlJ U 1 'U fl1'j 

i''U'\.h::'Yl1'UtJ1~1'Ul1 'Yl'j 1 1i''N "~Hl.:l 1.88 fl::U'U'U IrlUIUl tI'UIYitl'Ufi'UmllJ~1mh.:l~ 1l.l'V'l'Ufl11:: • 
'V1'Ylni:Jt1Jt1J1L~UlJ' 'U 'j::tI::m flmjHijlJmhTlt1J'Yl1.:1'NO~~'j::~'U 0.05 

~1'U1'U1~~'lJU.:ItJ1~1'U l1 'Yl'j 1 1i'ff~i''UU'j::'Yl1'U ~1'U 1'U 2 1~~~U1'U ijfl11lJ'tYlJYI'U .flfl::U'U'U 

fl11lJ-l1lJijU''U fl1'Ji'm.h::'Yl1'UtJ1~1'Ul1'Yl'j 11i' ff "~".:I 3.1 fl::11 'U'U Irlmm tI'UIYitl'Ufi'Ufle;lJ~1U~H • 

, QI cv .Q ~ a.dt ~ l.d 
ff1ULL H'N'U 'U 'N'4 'U 'Yl1.:1 ff .:IfllJ 'Yiq~fl'j 'j lJfl1'j ~lJ 1m U.:I ~lJ II U" flU ~U" Ulfl1 'j 'Yl1.:1 'j 1.:1 fl1 tI'Yl 

IrI'U~".u'l.:1L~M'lJU.:Itl1~1'Ul1 'Yl'j 11i'fflm::'tYlJYI'U li fl1'V'l~~lhtlij~UII'V'l'Yl6~'Yi1fl1'j i' flfJ 1'V'l 'U 11 1l.lij 

m1lJ'tYlJi'U.flfi'Ufl11lJ-l1lJiju' 'Ufl1'ji''UU'j::'Yl1'UtJ1~1'Ul 1 'Yl'j 11i' 'N u~l.:1ijlJmhTlt1J'Yl H'NO~ 

cvcv, , 4 V _taflV'~ IV , '.c:!lGt 
fll Uola-lIVf'U 1i1 ::'t'rnUlll::CJf'-llft'j lU"::uil iltl11'-ll 'U 'j:: YI'UlJ fl fl" VI U fl111l 'j 111118l 'U m 'j 

"1J\h::n1'Um~1'U11'Y11'1.,a ~1rJ Random effects models 'lYlrJ Univariate analysis 

IrlV';1I1U'j~ffflfJllrl'\.J Categorical data ~1t1 Random effects logistic regression 'V'l'U11 

~ " QI. • QJ • .c:t .d, 
fl11::ttflJlff'j1 'j::~U Mild depresslOn lm::'j::~U Moderate / Severe depresslOn lJfl11lJlfftJ.:IlIU 

fl11l,l-l1l,lijV ''\.Jfl1'Ji'Ulh::'Yl1'UtJ1~1'Ul1 'Yl'j 1 1i'ff' 'U 'j::~U il.l~ lr1'U 4.90 II":: 4.84 I'Vh 1I1lJih~U 

lrl Vim tJUI'YitJutiu fle;lJ~1V ~1.:1~ 111'V'lUfl11::ci1lJ 1f1~ 1 U ~l.:1ijlJ mhTl tu'yl H ffO ~~ 'j:: ~u 0.01 
• u 

fl11::'V'l'Ylni:Jtutull~UlJ' 'U'j::tJ::mflij~lfl11lJl~tI.:I~Ufl11l-d 1lJlJV' 'U fl1 'j i''UU 'j::'Yll'UtJl~l'U 
• u u 

1 ~VlJ' 'U 'j:: tI::11 'j fl U ~l.:1ijlJ tJff1Tlty'Yl1.:1 ffO~~ 'j::~U 0.05 

11 HffUU'N'4'U'YI1.:1ff .:IfllJ ''\.J'j::~U~l lm::'j::~UU1'U flftl.:l ijfl11lJl ~tI~~ Ufl11lJ-l 1lJlJV' 'U 

fl1'ji'ulh::'Yl1'\.JtJ1~1'\.Jl1'Yl'j11i'ff''U'j::~uill~ lr1'U 5.45 II":: 3.87 l'vh 1I1lJ~1~U lrlV1UltiUlVitiU 

tiu fle; lJ~1V~l.:l~ij 11 'j.:l fflJ 'U ff'J 'U 'Yl1.:1 ff .:IfllJ' 'U 'j:: ~ U'N.:I V ~l~ iju tlfflTl tu'Yl1.:1 "'O~~ 'j:: ~ 'U 0.01 
q ~ <u u 

'V'l q~ fl'j 'J l,lfl1'J ~lJ1fl ~ U.:I~lJ11 V"flV ~v~lh:: 1f)'Yl iHJ ty111 'ill fl fl1'j ~ lJijfl11lJ 1 ~tJ.:I ~ Ufl11lJ 

-l1lJlJU' 'U fl1'Ji'UU'J::'Yl1'U tJ1~l'Ul 1 'Yl'J hi'",' 'U 'j::~U ill~ lr1'U 3.99 l'vh lrlmln tlUIVitiutiUflcilJ • 
';1U~l.:1~ 111ij'V'l q~ fl'j 'j lJ~lJ lfl ~ U.:I ~lJ11U"flU ~U~ U~l.:1 iju tJff1Tlty'Yl1.:1 "'O~~ 'J::~ U 0.05 

lSi'" " "'1 11)." .,,, ., .1 
mfl1'J'YI1.:1'J1.:1fl1mm::~"'lJHlfltJ.:I'lJU.:ItJl1l1'\.J 'j 'YI'j l1'J'N '\.J 'J::~U'U utIlm::'J ::~UlJl'U fl"H/ 

lJ1fl ijfl11lJl~tJ.:I~Ufl11lJ-l 1lJlJU i'U fl1'Ji'uu'j::'Yl1'UtJ1~l'Ul 1 'Yl'j i 1i' 'Ni 'U'j::~U il.l~ IrI'U 5.1 0 11":: 
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6.90 1't;, 9111Jm~'U 1rl~lm tI'U1fitl'Utl'Un~1J~1mh~~ ilJ'W'UUlf11'j'V11~f11ml'fl~ ~H'1,j\:)l~ V~'U~~ Vl • 
~1'U1h'J'j i 11ff~Ul~ihrmhflru'V11~ffi1~~'j~~'U 0.05 

u 

~1'U1'U'U~~tll~1'U1lm' 1i'ff~1'U1.h~'V11'U ~1'U1'U 2 1~~9i~1'Uijfi1l1Jl~V~9i~fi1l1J i11Jij~ 

1 'Uf11'j1'U1.h~'YI1'Utll~1'U 11 'YI'j' 1i'ff1'U'j~~'U 'lJ~ 1rJ'U3.18 l'Vh1rlmm tJ'U1fitJ'U n'Umi1J~1~Ul~~ . 

0.05 

1 'Uf1l'ji''U'th:::'YI1'U tJl~l'U 11 Wi' 1i'ff ~ul~ijt!vthflqJ'V11~ffi1 ~ 

1rl~flmn~1111.hf)111J~11Jij~1'Uf1l'ji'1J1.h~'VI1'Utl1~1'U1lmi1i'ff 1rJ'U Continuous data 

" I ~ "1 ... ~1tJ Random effects regression estimator 'W'U11 .fl11:::ctf1J1ff'J1 'U'j~~'U Mild depression 11'fl~ 

'j:::~'U Moderate / Severe depression ijfi111Jff1J'ti'Ui'tl'Ufi:::ll'U'Ufi111J~11Jij~1'Uf11'ji''U'th ~ 'V11'Utl1 

~TW11'Y1'j i11ff 'c1~'c1~ 3.60 um: 6.32 fi:::11'U'U 1rl~)1tJ1 tI'U1fitJ'Un'Un~1J~1mh~~'lJ'W'U.fl11::: 
d 'jJ • .Q QI 0 Q,I QQ.:S QI 

ctf1J1ff'jl~tJl~1J'U tlfflfiru'V11~ fftI9l'VI'j :::~'U 0.01 
. u 

.fl11:::'tl'n~t1qJty11~~1J 1'U 'J:::tJ:::m nijm11Jff1J~'U i'tl'U fi:::U 'U 'U fi 111J ~ 11Jij ~ 1 'W f11 'j 

i''UtJ'j:::'YI1'lJtJl~1'lJ1lm'1i'ff 'fl~M 1.90 fi:::11'W'W ~u1~ijl!mhflty'VI1~ffi1~~'j:::~'U 0.05 

m ~ffl!'Uff'4 'W'VI1~ff ~fi1J 1 'W 'j:::~'U~liifl111Jff1J~'lJ i'tl'Ufi::: 11'lJ 'W fi 111J i 11Jij ~ 1 'W f11'j 

i''UtJ'j:::'VI1'lJtJ1~1'lJ11 'VI'j i1i' ff 'c1~'H 2.84 fi:::ll'W'W 1rl mm tJ'U1fitJ'Utl'Un~1J~1flUN~iim ~ 

fft!'Uff'4'lJ'Vl1~ff -3fi1J 1 'W 'j:::~ 'U ~ -3 flUl-3iil! vthflqJ'VINffi1~ ~'j::: ~'U 0.05 

1m::: ~1'lJ 1'W1~ ~'Ufl-3 tJ1~1'U 11 'VI'j i 1i'tY~ i''UtJ'j:::'VI1'W 9i fl1'W iifi 111Jff1J~ 'W i' 9i flfi::: 11 'W 'W fi111J 

~ . J1Jijfl 1 'lJf1l'j1'UtJ'j:::'Vl1'lJtJl~1'W11 m i 1i'tY 'c1~'c1-33.12 fi:::ll'W 'U lrlfl 1m v'U1fiv'Utl'Un~1J~1flUl-3~ 

i''UtJ'j:::'Vl1'WtJ1~1'lJl1 'VI'j i 1i'tY~1'W1'U1Jlnn':h 5 1~~9ifl1'lJ flu1~iil!mhflty'VI1~ffi1~~ 'j :::~'U 0.05 

ri1'W 'W q~ m'j 1J f11'j ~1J 1fi ~ fl-3~1JUfl'c1nfl ~m' Ulf11'J 'Vl1~ ~ 1~ f11 mm::: ~'fl.u 1-31~ V~ 'U fl~ tJl~ 1'W II 'VI 'j 

i 1i' ff 1m::: ff1J~'lJ 1i .fl1'W~ ~ihtJii9im1'W'VI ~~'tilf1l'j i'mn'W'U'J, , lJii m11J ff1J~ 'W i'tl'U fi 111J ~ 11Jij fl 1 'W 
OJ 

.., .., J , ~ Sol _Of 'lI ,~.., , '<!I ... 

fl1UUnJ'Wll fi1:::'tn H fl11:::9f"'1fI11I1D:::lJ~H)tJ 11,.. III 1::: VI'U~ fl fl DVI ~ fl11"'11"''''~ III 011 

1'U'lh:::'YI1llr.n~lll11'Y11'11a' ~ltJ Population average 't1~fl Marginal models lV1tJ Multivariate 

analysis 

lrlfl~111tJ'j~flmJ11rJ'lJ Categorical data ~1tJ Population averaged logistic regression 

lrlflfl1'UfJ1JV'VI~'W'c1'Ufl-3~111tJ'j~'lJ '1 ~Ul1.ultY1Jf11'j fl'lJ i~l1n t1\)ivri1'W1Jfifl'c1 i~l1n nn '~i''Uf11'J 

ti'11~V'lJ 1 ~H'UtJ'j:::'VI1'lJtJ1~1'lJ11 'VI'j bi'tYl ,r;!'j -311'c111m:::tY~11ff1Jfl\)ln11'W'VI~1 'W1'W VI 'J 1\)i' mn Ul~ 
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'.i:::~'Uf1l'.ifffll:l1 hmntJ 1 flf1ltY f1l'.i i ,*tY~'\./l'W'.i'Hlflfll'Hl'.i ltY~llU'tl:::U~ ~tJfl11:::9hJ1ff~1 fl11:::vfYln 

Uq}q}ll~flllhJ'.i:::tJ:::l1'.ifl l1'.i -ltY'I1mY'4lJ'YI1 'HY-lflll 'Wq9im'.illf1l'.i~lllfl~fl-l~llU 'V'tlflfl ~fl~ mf1l'.i 

'YIl-llV~f1lr.um::: ~'tl.,j'l-ll~ tJ-l'\Jfl-l m,;'llJ '71 'YI '.i i 11 tY ffll~lJ 1i fl1'W~ ~iJ1tJij ~ flll'W 'YI ti'~'Vllfll'.i 1 flfJ 1 
" 

lm:::~llJ1lJl~~'\Jfl-ltJl,;'llJ'71 'YI'.i i 11ff~lmh:::'YIllJ ~flilJ 

Vf'U,j, fl11:::91ll1ff~11lJ'.i:::~'U Mild depression U'tl:::'.i:::~'U Moderate /Severe depression ij 

fllfl11llLaV'l~flfl11lll1ll11fl 1lJf1l'.i1mh:::'YIllJm,;'llJ'71 'YI'.i i11ff1lJ'j:::~'U i,j~ ltllJ 5,99 l'yh 1m::: 

3.74 L'vh Alllih~'U lrlfllmtJ'Ul.yjtJ'Un'Umlll,j'1mh-l~i,j'W'Utn1:::91ll1ff~1 mh-lij'l1mhflq}'YI1-lffi)9i~ 

1:::~'U 0.01 

ytq~mlllflll~ll1fl~fl-l~llUfl'tlflfl~flrl' tJ'.i:::Ltl'YIijUq}'H1\llflf1l1~llijt11fl11ll1atN~flfl11ll 
l1ll11fl llJfll'.i1'U1.h:::'YI1'UtJl,;'llJ'71 'YIl '11tYllJ '.i:::~'U i,j~LtllJ 2.73 l'Vh lrlfllm tJ'Ul.yjtJ'UnUfl~ll 

,j'1fldl'l~',j~lllfl~fl-l~llUfl'tlflfl~flrl' fldHij'l1mhflq}'YIl-lffi)9i~'.i:::~'U 0.01 
" . 

f1l1 i,j',;'1'Uf1l1 ihL~'VlJmtJ 1 lf1UtJl:::'YIllJm,;'llJ'71 'YI'.i '11ff1 lf~'.i -l11'tllU'tl:::fflJ1LtYllfl\llfl 

u .... 'VItfl'l,rl'U~11\li'mnijt11fl11llLaV'I~Vfl11lll1lJllv ilJ f1l1i'UtJl:::'VI1lJV1,;'llJ '71 'YI'.i' 1i' ffilJ '.i:::~U 
. .:J" 

i,j~l~lJ 4.34 l'Vhl11V1mVUL.yjvunUfl~ll~1VV1'1.yji,;'i''Uf1l1ihl~VlJl'Jflfl1'1 ilfi'utJl:::'VI1lJtJ1,;'llJ'7 

1 'YIl' 1i'ff1 lf~1 '111'tllLm:::ff~11ffllV \llflUYfYlU'l lJ 1lJ ~1 1\l i' flfJ1VV1'lij'l1vff1flq}'YI1-l tYi)9i~ '.i :::~u 0.01 

tJl:::1~f1l'j i,jlfltJijf1l'.i1~UiJ1v~1v 1 '.ifl~1V 1 flf1lff ijfl1fl11ll1atJ-l~flfl11lll1ll11fll lJ fil'.i 

1UtJl:::'VI1'UtJl,;'llJ'71 'VI 1 , 1i'tY1lJ'.i:::~u ',j~LtllJ 1.66 L'Yh1rlvLmV'lJl.yjtJ'UnUfl~ll,j'1fldH~ijtJ'.i:::i9i 

fillL~111btJ~1v 1 lfl~1V lflf1ltYfldl-lij'l1tJff1flq}'YIHffi)~~1:::~11 0.05 

fill i ~fflJlJ' 'Wl'H 1 Vm'Hll Lff1ll ijfl1fl11lJLaV'I~Vmllll1ll11 v i lJ f1l1 i'11 tJ 1::: 'YI1lJ V 1,;' llJ 

11 'VI 1 , 1i'ff1lJl:::~11 ',j~l~'\.l 2.02 L'VhLrlvLmtJ11L.yjvunUfl~ll,j'1Vdl'l~ i,ji '*fflJlJ i'W1 'Hlmn'Hl'.i . 
4 '.:t GI 0 QI QQd QI 

LtYlll VtJl'lll'UVff1flq}'YI1'1ff()~'YI1:::~U 0.05 

LrlflffflfJ1,j'1UtJlfl11lll1ll11v i lJf1l1i'UtJl:::'VI1lJV1,;'llJ'71'V1'j' 11tY ltllJ Continuous data . . 
~ ~ Q Q Q.I .... I ~ " I 

~nv Generalized Estimating Equations (GEE) Lllflfl1UfJllfl'VI1i'W'tl'\JV-l~1UulfllJ '1 U'tl1 'W1111 

dI" dI"i 4-'. • 4-' '" fl11:::CJfllLff'.i1fl11:::CJfll1ffl1 lJl:::~U Mild depreSSIOn Lm:::l:::~11 Moderate / Severe depression II 

fl11llffll-n'Unn11fl:::UlJlJfl11lll1lJllV ilJfl1':ii'UtJl:::'YI1lJV1,;'llJ'71 'VI 1 , 1i'ff'tl~'tl-l 4.15 1m::: 3.13 

fl:::U lJ'U Lrlfl1m V11lYiV11 n11 fl~ll,j'1fl V1'1~ i,j .... 1JfI11:::91ll1ff! 1fl V1.:)ijUtJff1flq}'YI1'1 tYi) 9i ~1:::~U 0.01 

f1l1 ill '~i'1Jf1l1 ~lL~fllJ i lf1utJl:::'YIllJm,;'llJ'71 'YI'.i' 11ff1 lfm -l11'tl1lm:::tY~lLtYllfl\llfl 

.!l ... ~ d Q,I • QI , f,J,,,.., :.!I i fj/Q.I " .d 

'tl~M 10.94 fl:::UlJlJ 1llVlU1V1JL'VIV1Jfl1Jfl~llmVV1'1VtJl':)'YI ~1Uf1l1Vll~fllJ 'H1UtJl:::'YI1lJtJ1mlJl 

1 'YIl i 11ff1 If ~ 1.:)1 1(11lm::: tY~lL ffllV \l 1 flU .... 'VIvi 'U1lJ ~n\l i' mnVV1-lij'l1Vff1t1 q}'VI1'1tYi19i~1 :::~U 0.01 
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. Tl::11'W'WfI11lJ71lJljfli'Wfll'ji'tJ1h::'YI1'\.HJl911'W~1'Y1'jlJfff "~Hl.:J 1.99 Tl::11'W'W lrlmmVUL'Yivunu 

m;lJ111flV1.:JflV1.:J~lTlVihh::1~fll'j 1 ~ulhv911v 1 'jTlQ 1V 1 flfllffflVHihrmhrlUJ'YI1.:Jff(i~~'j ::~u 
• u 

0.05 

u v J, .c:I V _'I '"" ~ Q.I , '4') 
fl1 UJ mJ'ffU li1 :;l11H.fl n:;ev'J.u ft1111i:1:; lJil;)fJ11'J.J &U 1:; ~1J~ Tl Tl~Vl fl fll1'J.J 'll'J.J'J.JfllU fn1 

~1J\h:;YllUfJl911U;lY11'1~" ~lfJ Random effects models l~fJ Multivariate analysis 

lrtfl111utJ'I~ffm:J11~'W Categorical data ~1V Random effects logistic regression lrlfl . ~ 

Tl1UTJlJVfli'\Jfl~~111tJ'Ifl'W '1 i~11ri fll~ 'I::~Uflnffmn fll'I i~fUfll'Iti11~fl'W hHutJ'I::'YI1'WV1911'W 

~1'Y1'I'1fffil1'm .:J11"111"::ff~11fflJfl\llfllIYl'YI6i'W1'W~'I1\1ffll111 'ITlQ1V 1 flfllff flni ~ff~'W iYl'j 

'11~ flfll'l11'Ilff1lJl1":: 1J\I~Vm1::cJ1lJ1ff~1 m1::'Vj'YIi1J~~11~fllJ i 'W 'I::V::11'l fl 11 H ffU Uff~'W 'YI1.:J 

ff .:JTllJ Ylq~ m 'IlJ fll'I ~ lJLTl ~ fl.:J~lJlLfl"flfl gflrl' fllfll 'I 'YI1.:J 7 l.:JfllVU":: H" '1h~ 1 ~ V..:J '\J fl.:J Vl91 1'W ~ 1'Y1 'j 

i'utJ'I::'YIl'W ~fl1'U~flTl11lJ7 1lJ1ifl i'Wflni'mh::'YI1'Wvl911'W ~ 1 'YI'j i1f ff 

Ylu'h m1::cJ1lJ1ff~li'W'j::~u Mild depression U"::'j::~U Moderate / Severe depression 

ij~lTl11lJL~V~fl11lJ71lJ1ifl i'Wfll'ji'mh::'YI1'Wvl91114~1 'YI'j i 1i'ff114'j::~u i,j~ '~14 16.03 U,,::7.40 

Llll ,rtflLm tJuL.yjtJunuflrllJi1flti1.:J~ i,jYlUm1::cJ1lJLfI'~ 1 flti1~ijffil~~'j::~u 0.01 • 

l'f q ~ m 'j lJ ~ lJ L Tl ~ fl ~ ~ lJ U fl" fl fl gfl rl'th:: Lll 'YI ij 1J ~ '111 \11 fl fll 'j ~ lJ ij ~ 1 Tl11lJ' ~ tJ.:J ~ fl Tl11lJ 

71lJ1ifll14fll'ji'Uth::'YI114V191114~1 m i1i'ffi14'j::~ui,j~ L~14 4.85 l'Vh Lrtmm VUL.yjtJunUfl~lJ 

111fldH~ i,jijYlq~ m 'jlJ~lJ 1 Tl ~ fl~~lJL1 fl"flfl gflrl' fl V1..:J iju ml1rl ~'YI1~ ffil~ ~ 'j ::~U 0.05 
~ . 

fll'j i,ji~i'Ufll'j ti1L~fl14mV i ,ri'mh:: 'YI 114 Vl911 14 ~ 1 'YI'j i 1f",,1 l1'~ 'j .:J11"l11":: fflJ1LfflJfl\llfl 

UYl 'YI 61 14-)14~'j1\1 i' m:l1ij~lm1lJL~V~~flm1lJi1lJ1ifl i 14 fll'ji'mh::'YI114tJ111114 ~ 1'Y1 'j i 1i' ffi 14 'j::~U 
I I"" 

i,j~L~14 9. 72l'VllL1imm tJ1J!.yjtJunuflrllJi1flti1~.yj i~i'Ufll'j ti1'~fl14 'YIflTli' ~ i,r i' utl 'j::'YI114 tJl911\.J ~ • • 
1 'YI'j i1i'ffi ,r~'j ~n"1ILfl::ff~lLfflJfl\llflllYl'YI6i 141'W ~'j1\1i'fl1nflti1~ijumhrl~'YI1~ffil~~'j::~u 0.01 

tl'j::1~fll'j i,j'TltJijfll'jL~uihtJ~1tJ hTlQ1tJ lflfllff ij~lm1lJL~tJ~~flTl11lJ71lJ1ifl i \.Jfll'j 

i'utl 'j::'YIl14V1911\.J ~ 1'Y1 'j i 1i' ffi 14 'j::~1J 1,j~'~14 2.19 I'Vh,rtflL m tJ1Jl.yjtJunUfl~lJ111mh~~ijtl'j:: -)~ 

fll'jL~uibtJ~1tJ 1 'jTlQ 1tJ 1 flfllffflti1.:JijUtJrl1T1~'YI1~ffil~~'j::~u 0.05 

L1fl::fll'j i ~ff~\.J 1 'Vi'j'l1~ flfll "! nLff1lJ ij~lmllJL~tJ~~flm1lJi 1lJ1ifl i 14 fll'j f Utl'j::'YI1\.JV1 

~1\.J~ 1 'YI'j i 1i' ffi 14 'j::~U l,j~L~14 3.08 I'VhLrtmtl~ tJul.yjtJun1Jfl~lJi1fldl~~ l,ji ~ff~14 i 'Vi'j'l1 ~ fl 

Lrtflffmn111utl'jTl11lJ71lJijfl i \.J fl1'j i'Utl'j::'YI114tJ1~1\.J ~ 1'Y1'j i 1f ff L~14 Continuous data 

~1tJ Random effects regression estimator LrlflmuTJlJv'YIi'\Jfl.:J111utl'j~'W '1 l~uri fll~ 'I::~u 
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y , 

f)1':iffnll1 f)1':i i~i''Uf)1':i tJ1l~h:)'\..J i 11'i''U'l.h::'YI1'Um~1'\.il1 'YI':i i 1i'ffi 11'''':i~l1mlm:: ff1111fflHHllmlYl'YI6 

i'U1'U"n"i'nll1 hfl'il1t11 flf)1ff f)1':i i ~fflJ'U i Yl':i'l11flfll'\1l':ilff~lJUCl:: 11" <Otlfll1::Ci1lJlf1!1 fll1::Yl'YIt! • • 
1I\Y\Y1L~ijlJ i 'U':i::t1::u ':if) 1l Hff,r'Un~'U'YIl~a ~fllJ ml~m':ilJf)1':i ~lJlfl~ij~~lJUijClnfl gfl'" fllf)1':i 

'YI H~ l~f)1t1L1Cl::~'ICl,j'l~lfi t1~'\.Iij~ m~l'U ~ 1'Y1 ':i i 1i' n alJoW 'U 1i fllYl~ ~thtlii~ ijuYl'YI6~ 'V'hf)1':i i' nlllUCl:: .. 
~1'U1'UL~~'\.Iij~t11~1'U~1 'YI':i' 1i'ff~i''U'l.h::'YIl'U~ij1'U~ijfl11lJ~1lJijij i 'Uf)1':i i''U'l.h ::'YIl'Utl1~1'U ~ 1 'YI':i 

i1i'ff 

Yl'U'h fll1::Ci1lJlf1!li'U':i::~'U Mild depression UCl:: Moderate/ Serve depression ii 

m1lJalJoW'Ui'n'Ufl::ll'U'Ufl11lJ~1lJijfl i 'Uf)1':i i''U'lh::'YI1'Utl1~1'U~ 1 'YI':i i 1i'ff Cl"Cl~ 4.18 1m:: 3.10 

fl::U'U'U fl1lJ~1~'U lrlijl,j~t1'U1Vitl'Un'Un~lJ~1ij~1~~'liYl'Ufll1::Ci1lJlf1!1 ij~1~ii,rmY1Tl'\Y'YI1~nCl~~ 
':i::~'U 0.01 

f)1':i ilJ '~i''Uf)1':i ill~U'U i 11'i''U,j':i::'YIl'Utl1~1'U~1 'YI':i' 1i'ffi 11'fl ':i ~11Cl1UCl::ff~1IfflJU"ln 
UYl'YI6i 'U1'Ufl':i1"i' nll1 iifl11lJalJoW'Ui'n'Ufl::11'U'Um1lJ~1lJijU i 'U f)1':ii''U,j':i::'YIl'Um~l'U~ 1 'YI':i i 1i'ff 

, ,y 

Cl"Cl~ 1 0.94 fl::11'U'U lijUl,j~ t1'U1Vitl'Un'UnrllJ~1U~1~U~1~Vi i~i''Uf)1':i tJ1l~U'U i ,.ri''U,j':i::'YIl'Um~l'U ~ . . 
1 'YI':i' 1i' ni,.r" ':i ~ 11m 11 Cl:: n~ 11 fflJU" 1ml Yl'YI6i 'U 1'U m 1" i' nll1U~1~ii,r mhTl' \Y'YIl~ nCl~~ ':i ::~'U 0.01 

UCl::nrllJ~1U~1~ ~'lilfltlii,j':i::1~f)1':il~'UtJ1t1~1t1 hfl'il1t11Uf)1ff iifl11lJalJoW'Ui'n'U • 
fl::U'U'Ufl11lJi1lJijij i 'Uf)1':ii''U,j':i::'YI1'Utl1~1'U~1 'YI':i i 1i'ff Cl"Cl~ 2.00 fl::11'U'U lrluLmtl'U1Vitl'Un'U 

n~lJ~1U~1~U~1~~lfltlii,j':i::1~f)1':il~'UtJ1t1~1t1 hfl'il1t11Uf)1ff ii,rtlff1Tl'\Y'YIl~ffil~~':i::~'U 0.05 

, . 
V .:I~ \4 .., , "I .., _1.:I4!'1 • v 

mVll'U1ltl1l1'HT 'U Random effect model IlJUYl1Uu1tlftflllllu'U CategorIcal data ~ntJ 

Conditional fixed effects model 

Yl'U':h f)1':il,j~t1'U11,jCl.:J'\.IU.:Jfll1::Ci1lJlffr1lJllil'U':i::~'U Mild depression 11Cl::':i::~'U Mcderate 

/ Severe depression ii~lfl11lJl~t1.:J~Ufl11lJi1lJijU i'Uf)1':ii''U,j':i::'YI1'Um~1'U~1 'YI':i i1i'ffi'U':i::~'U ili 
~ lil'U 3.71 llCl:: 7.20 l'Vh lrlm,j~t1'U1Vitl'Un'Un~lJ~1U~1~~iliYl'Um1::Ci1lJlffr1U~1.:Jii,rtlff1Tl'\Y'YIl.:J 
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o " 

fll'.i fftlEJlfl 111d1lJii fJ 1 14 fll'.i ~ U1J'.i::'Yll14V1~l14 j 1 'Yl'.i 11~ tY'UfJ.:J~lhv~l l1uiYi~~ltjfmfJ'l11 eJ 
ou ou " 

" " 1 W lH"'w1U1n~wT".:Jmwl14fl~.:Jij lfl14fll'.ifftlEJ1'.i::V::Vl1 \lltltl~lJ~1eJtil.:J~l14114 379 fl14'ViU11 

tl~lJ~1fJtil.:Jff114 1 11 t\lijfl11lJl1lJiifJ l14tl1'J~u1J'.i::'Yll14V1~l14j 1'Yl '.i' 1ftYl 14 '.i ::~u~ l~V~lU14 tl 
" 0 0 

fJfJf)1fl14u~n::fl~ .:JYiilltl1'JfftlEJl l14ff1J~l~Yi 4 tl~lJ~1fJtil.:Jijfl11lJl1lJiifJ 1 14fll'.i ~U1J'.i::'Yll14Vl 
" ""1 , '" i '" "" " '" , ,""" 1 "'. 1 .... ' '''' "" 91114'.i 'Yl'.i 1'.itY 14'.i::~U~ '.iflt"':: 65.4 lm::'.i::~U lJ~'.ifJvn:: 34.6 14tYlJ~ll1'Yl 8 mllJ911fJV1.:JlJ 

fl11lJl1lJiifJ i14fll'.i~U1J'.i::'Yll14Vl~l14jl'Yl'.i '1ftYl14'.i::~u~ ~fJvn:: 80.1 un::'.i::~u hj~ ~fJvn:: 19.9 

1m:: 114ff1J~1~~ 12 tl~lJ~1fJtil.:Jijfl11lJl1lJiifJ' 14fll'.ifu1J'.i::'Yll14Vl~l14jl 'Yl'.i' 1~tYl 14 '.i::~U~ ~ fJV 

n:: 75.9 lm::'.i::~U '1i~~fJvn:: 24.1 ~.:JU91tl~l.:J\lltl f)1'.ifftlEJ lfl 11lJl1lJiifJ 1 14f)1'.i~ u1J '.i::'Yll14m~l14 

~1'Yl'.i'1~tY'UfJ.:J~lhv14fJtl W lH'VwlU1n 14mVi.:Jti'l14u 'Vi.ft 2542 'UfJ.:J11W mltY11"tlEJW [6] ~.:J .. 
'VitJtlrllJ~1mh~ff114' l1Wijfl11lJl1lJiifJ 114 f)1'.i~tJ1J'.i::'Yll14 m~l14~ 1 'Yl'.i i 1~tYl 14 '.i ::~u '1i~tY .:Jo.:J 

" . U '\J 

~ ~",....J 0 ~ ... 0 , 

,mm:: 80.S un::\lltl~l141\lV'UfJ~ tl14tl'Vi'.i IlJfJ~')fU:: [5] C)f~'Yllf)1'.il'1tlll1 W tYmU14U1'.ilfttJ'.i1~p tJ 

U 'Vi.ft. 2549 'VitJ'j, tlrllJ~1fJtil~ff1tJ il1wijfl11lJl1lJiifJ' tJ f)1'.i~u1J'.i::'YlltJV1~l14 ~1 'Yl '.i L 1~tYl 14 . " 
" " '.i::~tJ11i~ ~mm:: 67.8 191tJ1l1~~·m'UfJ~f)1'.i~tJ1J'.i::'YlltJ~J1 i1i91Hl1nl 'tJ~ltJiivflf~ij ff1tJ 1 mYln91 

...... " .J ~ '" ~'" "" ".1 "" \llf)1'11~~·mflfJ nlJ('.imm::50.3-60.0) C)f~tYfJ91fl"C1fJ~tlU~ltJ1\lV'UfJ~ 1Wl 'Vi'.ifJlJlJ'.i::ltY'.i! [62] \lltl 

" " 
f)1'.ifftlEJl ltJfl~ ~ij'VitJ11'.i::~tJfl11lJl1lJiifJ ltJ fll'.i fu1J'.i::'Yll14 Vl~ltJj 1 'Yl'.i i 1f tYl tJ '.i ::~u '1i~ 

1191 tl~l~ \lltlf)1'.ifftlEJ 1~ ~ltJ lJlt! tJ mi tJ~~ fJ111J '.iltJ 1 tJ 1.h::l~ tJ ~1~'1 L ~ ~ ~if .. 
1. ~m\lltltJ ltJU1tJltJf)1'.ii91'.i::tJutJ~'I11'.i 1m ~f)1'.i hl'tJ~f)1'.itJllPi'ltJ~l 'Yl'.i i 1ftY ltJ 1m .:Jtl1'J 

'I1"tl1J'.i::ti'U~'Ufl1'Vi~1tJ'I1~1 ltJu 'Vi.ft.2549 11n::' tJir'Yl1i1J'.i::titJ ff ~fllJ 1 tJiJ\l~utJ vb 1 M ~1J1tJ 
".oj/ ~ """1 1 '" , ,d" .x 0 1 ""-'1 '''~~'' tYllJl'.im'Ulfl~tJ'.if)1'.itJl911tJ'.i 'Yl'.i 1'.iff tJ~91'.itJl911~'11'VilJ'UtJ'Yll 'I1~lJ1tJtYllJl'.ifl 'lftY'Yl1i tJf)1'.i\llV 

, """1 1 '" , ,,~ ,,,,.x " ""-'1 "" '.... , mtJl911tJ'.i 'Yl'.i 1'.iff 11'YltJf)1'.i ')I'1~tJff1tJ911 lJ1tl'UtJ 11n::ff.:J~m 'I1~lJ1tJlJfl11lJ'.i1lJlJfJ tJf)1'J 

'" .1 " ""1 1 '" .x " "".J "... ~... .... '.itJlJ'.i::'YlltJm911tJ'.i 'Yl'.i 1'.iff ff~'U'Uf)11 tJfJ9191 C)f.:JtYfJ91flnfJ~tlU ~ltJ1\lV'UfJ~ tltJtl'Vi'.i IlJfJ.:J'l1tJ:: .. 
~fJ1iU1tJ11 fh' ~~ltJciffJtJllPi'ltJ~ 1 'Yl'.i L11ff11n::'.iltJ L~'UfJ.:J~1J1Vijfl11lJfflJ~tJ,r~fJ fl11lJl1lJiifJ' tJ 

f)1'.iltJ1J'.i::'YlltJtJllPi'ltJ~ 1 'Yl'.i '1ftY[5] 

Y Q,I fJ} Q Q.I ~ d Q.I ~.d o,,~ , 
91fJ.:J'.iU1J'.i::'Yll14tJl911tJ'.i 1 'Yl'.i 1 1'.itYm 'I n:: '11 nltJ1lJ91lln:: 1tJ n::'I1n1Vfl'.i 'I C)f'l'Yll 1 'I11f)91fl11lJ~'1mtl 1 tJ 

'" ~.J '" .. "" ~ '1 f)1'.i '.itJ1J '.i::'YlltJ tl111n:alJtJ ffl1'11~'11 'U '1'UfJ'I f)1'.i '.i tJ1J '.i:: 'YlltJ Vl'Yl lJQtl91 fJ'I11n:: fflJ 11 tYlJ fJ 1191 tJ 

iJ\l~UtJfJ'Iti'f)1'.i l,flff'l1m'.ilJ m::'Yl'.i1'1tYl1il'.iW ~'U1Il1 '11J'.i::I'Ylft1 'YlV 1~~il91V1lPi'ltJ~ 1 'Yl'.i' 11tY911lJ 

1 '" ~ ",l"'l Q "" '" , .J '''",.1 ~91'.ilJlmil'U 9ltJ'.i1lJ911tJl'11nltJ'l1tJ91I'Ul 'J ltJllJ91191tJ1tltJ l'l1tJ GPO VIR C)f'lfltJ 'U'.itJlJ'.i::'Yll'U 
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'~fJ~flf~~:: 1 l~~ 1'\.J~:: 2 flf~ vhhf~~fl111J~11J1nU~::~~fllni'\.Jf)1'jfU'l.h::m'\.JfJli~~~ri~HMi{) 
fl111Jl11Jij{) i '\.JnnfU'l.h::'Yll'L.Wl~\1n~O~U~::ff~m"1JO ~~ff{)~fI~{)~n'U~l'\.J iifJ'tI{)~ Cockburn J 

, ~ ~ ~ ~ oCto tly y . I 0 d.d 
l1~::mlJ:: U~:: '\.Jf)1'jrrmnfl'j~'\.J l1J01lml::'I1't101J~~1fJ Univariate analysis Yl'U11 1l1'\.J1'\.Jl1J~fJl'Yl 

~ih(Jf'Ul.h::'Yll'\.J~01'\.J ~1'\.J 1'\.J 2 1~~iifl111Jff1JW'\.Jyjn'Ufl111Jl11Jijo i '\.Jf)1'j f 'Ulh::'Yll'\.Jfll~1'\.J71 'Yl'j 

'1i'ffu~hrloilf1·n::,.(~1(J Multivariate analysis lrlOfl1'UfJ1J6'YliYl~'tI{)~~1m.hg'\.J'1U~1Yl'U 'h 

~1'U1'U,1j~m~ ~ib(Jf'Ulh:: 'Y11'U~01'U ~1'U1'U21~~~01'U 11liifl111Jl ~tN~{)fl111Jl11JijO i '\.J f)1 'j 

fU'lh::Yl1'U(J1~1'U~1 'Yl'I lJi'ff''U'I::~'U '1l~ lrloOi1J1(J~1(Jf)1'jilfl'jl::,.(' 'U l1Jl~~'Yll~ffi)~ ..r~ i 'U 

Population average U~:: Random effects model fl'Ul~(J1.u'0~1J11l1nV'YliYl~'tItN~1m.hg'U'1 

3. i1lli(Jfl111JU~n~1~'j::'I1'h~1JflfI~'tI0~~ih(J i 'U~1'U ii(J~~h'\.J 1J1 'thf)1'jffmn' 'U i~'I11~ 

1 .:k do • Q,I QI Q,I oCto 4 " ... '1 I 
U~:: 'j~YW1'U1~ 9f~1Jfl111J1L~n~1~n'U ~nllW::'Y11~f)1(Jfl1Yl'Ylfl''UfI~1L~::fl111Jl'lf{)'tI{)~HlJ1(JU~~:: 

" 
..;'o~~ LL~:: nn 'cNff'Yli''Um'Ii'nlll~LL~n~l~n'U ~~ i'Uf)1'jffnlllf1f~if'ti1f)1'jffnlll i'U h ~17fJ'\.J 

J d" QI Q.I ~"iI dQ J c:., QI' tI Q.I ~ 
" .... 'Yl(J 0l1lLntJ1't10~mJ'Ylfl''Ufl~~ 1tJ'Y11Jfl11lJl'lfOlJ'UU~::fl''I'Yl1il~ Ou .... 'Yl tJ [44 ]u~:: 'I::~ 'Uf)1'Irrnlll 

[29 ]l110illl ~ mY1'U 1JflfI~g'U'1Yi1' M~il1tJ 1 Mfl11lJl1lJijO i 'U f)1'Ii'mJ 'I:: 'Yll'U tJ10 fh~ \1n~o~u~:: . , 
o I"::' QI Q • 

fflJl1fflJO t1 ~ n11~1'U 111 tJ'Yl Hl'UlJ1 
~ . 

,r~U'U 1l1nO~flU'I ::n01J~l.!J'1 nf1~tJnril1 H.u'l.!J9l''U iifl11lJfflJW'U yj ~ f1f111lJl1lJijO' 'U f)1'I 

i'1JU'I::Yl1'Um9l'1'U~ 1 'Yl'I' 1i'ff u~u.!J""1J-h ~il1tJ1J1.!JfI'UU-:)ii'I::~1Jfl11lJ11lJijo' 'Uf)1'If1JU'I::'Y11'Ufll 

9l'1'U' 1fff' 'U 'I::~1J 1li~ ~.!Jf1~tJff'U' 1li1qJl11~,mril1' 'U ~lJlJO-:)U1J1JO.!J fl'I 1lJ..r-:) f)1tJ~~ U~:: ff ~fllJ 
1 "I SI i1'" I I .J ... , IQ SI~ I 1 ..... 1' Q 

~tJm .... 1:: fl11::9flJlfl''I 111m: ntJ'I 1lJ~H'1 t)f-:) tJ.!J lJlJ ~rrnll1lJ1nfl'U ~ tJOfllJ 'I 1 tJ 'U 'I ltJ~:: lfItJ~ 
~ 

~o'uij 
oct v 

.n11::9flUftl1 

1l1nm'IiitJ .... 1J'hmilJ~10tlH~ .... 1Jfl11::~lJlfl'!1''U·lh.!J baseline 11~::ffU~1,.(~4 (!tWCl:: 

.... 1 .. ~ SI .... 1 .. ~" 1 I , I "I" , 
32.2) fflJ~ll1'Yl 8 (HWCl:: 23.8) "~::fflJ~ll1'Yl 12 'jfJfm:: (27.9) ~tJff1'U l1ty .... 1Jfl11::t)flJlfl''jl 'U 
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illl::'rjl1iiftytyll~t)1J1,.n::u::U~fl 

~lnnnl~tJ ~1.r .. hn~lJ~1mh~ffTw i 'I1qj~1Jfl11::Yj'Vllmtytyll ~t)lJ i lJ 'J:: tJ::u om i lJ ffl.l~ll1 

~4 (~t)tJr1::61.5) Im::ffl.l~ll1~ 12 ~t)tJr1:: (53.3) ~~~t)~fI'tl't)~n1J 1~ojftJ 1JtlWlJq~ ~t)n1J1tJ';h 

OJ OJ 

ul~a,"l.Ja"fUl1Ha·Um 

~lnm'J 1~ tJ~1J ".hn~lJ~1mh~ ff1'U i 'Hqji ~ i'1JU 'J ~~,r 1J~~ lJ 'Vll~ ff ~fllJ i lJ 'J:: ~ 1Jl.lllJ n m~ 

i 01 ... 1 4f'd " "' .. 1 ct'..d " .c.Q.I d do .cA 
lJ ~lJ~1'11'Vl4 ('Jt)tJr1::67.6) Im::~lJ~l'H'Vl 12 'Jt)tJr1:: (65.7) ~l1n~llJ1~tJ'Ut)~ 'lJlJ~ fl''JfI1[ 56] ~~ 

Yilm'Jffn1:llf11llJfflJlilJ1i'J::'I1'h~ 1I~~tJff1lJ'lJflflr1 m'Jli1~1~tJ~1m~ nn~,rmllJlJ'Yl1~ff~fllJ 
" fl1llJ'H1~ m'Ji'1J~fl11::'i'I''Ufl1~Ur1::'i'I''Ufl1~~~ 'Ut)~H~~l;ft)lt)~it)lilJHihtJlJt)n W ~mUlJ ~.~ .~ ~ ~ 

,jl'Jlfl'lJ 'J 1~'J t)n1J1rrl1 n~lJ~1mh~~ i~i'1JU H~,r1J"l'U'U'Vll~ff~fllJ i 'U'J::~1Jl.lllJ nm~'I1~t)~~ i lJ 
" 0'"", , ~ '" ~ 'I "'.' ~ ~ '" ",q '" '" 0' 
~llJm'JlJW ~1'U 'Ut)lJr1'Ul1~l'Hm:: 'U91l'U1~t1~~'Ut)~ l 'U'J::~1JlJllJ nr1l~llJ'UlJ ~HltJ'VllJfl1llJ~lJ~lJ 1i '" . 

oQ 4 4 ~ J 
't'iq\ilfl~~1Jfll~\il1Jlf11M\il1JmH'Iflt)~t)t'I 

~ lnm'J 1~ tJ~1J1lncllJ~1t)dl~ ff1'U i 'Hru ill~lJl fI~ t)~~lJll t)r1 n t) ~mf i lJ ffl.l mli' ~4 (~t)tJr1:: 
• u 

80.0) lm::~l.l~lli'~ 12 ~t)tJr1:: (80.5) ~~t)n1J1tJi~1ln~lJ~1t)dl~iifl1llJi'I~t)~m'J~Ur1"l'Um~L~lJ 

t)dl~~mlJTilU lJ::Ul i lJm'J i' nlJl\llnU~'VlV Ur1:: i lJncllJ~~lJLfI~ t).:J~lJut)r1nt) ~mf ff1'U i 'I1ruillii 
• u 

I ".cI ".cI~"OJ 
Dlfll1m~1HfllUUt'l::~H'I'UHlflU"'Utl~m\ill'W~ ln1 111a 

~lnm'Jl~ tJ~1J1ln~lJ~1t)dl~ff1'U i 'Hqjiimm'j'j::~1JL~nU t)tJ i lJ ~tJ~1li'~4 (~t)tJr1::85.0) 
"'.' 0'",,, .J" '" ... '" ..." q .J, i P ' lm::~lJ~l'H'Vl 12 'Jt)tJr1:: (83.5) ~~~t)~flr1t)~n1J~1'U1\ltJ'Ut)~ "l~~~'J Un1lJW [63] CJf~nm1 'J'll 

mm'Jm~~l~mtJ~lfl'U~r1.,j'l~lfltJ~'Ut)~tJl~l'U ~ 1 'Vl'J i 1i'~\l::~1J i~lJ1n i lJ 'lf1~U 'J n'Ut)~m'J 
" " . 

i'1Jl.l'J::'VlllJ tJl~l'U~ 1 'Vl'J i 1i' ~ Lif; i lJnnffnlJlf1i' ~ij~1J1ln~lJ~1t)~1~ff1lJ i 'I1qjii~lm ~tJ'Ut) 'l 

'J::tJ::l1r1l i lJ m'Ji'nlJl~1tJtJ1~llJ~I'Vl'J i1i'~fit) 5 il ~~m'Ji'nlJl~1tJtJ1~llJ~1 'Vl'J i 1i'~lJllJl'U ~~'Yl1J 
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tT)J-WUti.fll'W~~iJ ·:lfJijPit'lu'W't1~~nlfl1'lrfl'lll 

~l1ntll'l1~vl'l1.J'hn~lJ~1fl~1 ·Hhu 1 'Hqlih1lJoWlJ li ml'l~ij~fllll'l'Ylv1lJ 'j ~~1JtJ1lJmn:j 1lJ 

"'_I .. .d" "'_I .. .d " "" "1" fflJ~1'H'Yl4 ('jflV{l~76.3) l1{l~fflJ~l'H'Yl 12 'jflV{l~ (74.4) ff1lJ1Hlflli1J1V l~'l1m'n'llW~'Yll-:1fliliJn 
, 

1l~ 

t d' " ... '1 Q 1 I Q.I ~ ~,., d Q.I 

'j~ V~n{lltll'jfflJ'YllJ 1'j ~ 'H 11-:1 l1l'l'YlVl1C1:: ~lJ1V~::lJnCll lJlJ llJ ~-:llJ lJ ~-:I~:: I lJ lJ tll 'j fflJ 'YllJ lin V1n1J 

flltll'j L ~1JiJ1VU{l~ HCI tll'j i' n'llll~lJ m,n fflJoWlJ li ml'l~ ~iJ1Vij~ fll1l'l'Yl v~ filtll 'j i' n'lll~-:I 1lJ 'j ::~1J 

tJllJnCll~L~lJti1lJ 1 'Hql 

" 
lm11i'ff '~~~ij 

fllQ ~lntll'j1~Vl'l1J",h n~1J~1fl~l-:1~ijmQU'flvw,h 35U ij~lfl111Jl~V-:I~flfl111J-J11Jijfl 

1lJtll'ji'1JU'l::'t11lJV1~llJ~1'Yl'l 11i'ff 1lJ'l~~1J1li~L~lJ 2.17 l'vh lrlmmV1JlYiV1Jf11J~~ijmQ1J1nn11 

45 U ~~fffl~t1-ft'fl-:ln1J Barclay R [66], Escobar I [67] 11C1~ GordiIlo V [79] 1~v~iJ1v~ijmQU'flv 
'" 4 ' ... 1 01 _I " 41 "1 01 1 01 "1 '4 "_'I "'4 " 4 
1Jn~~1Jfl11m1lJlJfl '\.Jnl'l'l1JlJ'l~'Yll'UV1~1'U'l 't1'l l1'lff 'U'l::~1J 11J~ UCl~ ~lJ1V'Yl1JmQ'UfltJ~::1J 

fl11lJli''Ut1~'Yll~fll'j1JW 11C1~ fl11lJi'1J~~')fn1J~n~'UltN 1'Ul'lq~m'j1Jtll'j~uCl-q'\Jml'lU'nvn11~'Hql 
.4 Q,I QI' Q 1 ",.:t QI"".ci1 ~ Q.I ,,' 'j11Jf:l-:Jtll'lU'l1J~1~ntll'j~~L')fn1fl')f lfl1ILC1::tllnn'll1~1VV1~1'U'j 'Yl'j 11'jff u~n~1-:J~lnfjiJ1tJYiij 

mQ1J1nn11 45 U 
, 

fll~ ... t1LC1~ ff'Ylii1 'U tll'j Iii n~ li' n'lll'VW11J1C1 i' nlll ~ln tll'j 1 ~ Vl'l1J11 n ~1J ~ 1n~1-:JYiti'j ~ nn1J 

m~l'l~n~l-:J 'H~n~'jn~f{1'\JltJri1'U~1 ij~lml1Jl~tJ-:J~nfl111J-J11Jijn 1 'U tll'j i'1JU'j~'Y11'U V1~1'U ~ 1 'Yl'j 

L1i'ff 1'U'l~~1J1li~ L~'U 2.63 l'vh LrlmmtJ1J1YiV1Jf11J ~~u'j~nn1Jm~l'li'1J'jl 'lml'j'H~ni'i1ffl'Hn~ 

LLCI~nrl1J~1mh-:J~ 1liij ff'Yln1 'U tll'j Lii n~ li' nllll'l Vl1J 1C1(1 ~L~'U ~h'U ~ 1) II CI~ ij~ lfl111Jl ~V-:I ~ nml1J • 
-J11Jijn 1'Un1'ji'1Ju'j~'Y11'U Vl~l'U~ 1 'Yl'j i'li'ff 1 'U'j~~1J 1li~I~'U 2.29 I'vh lrl mu~ V1J1YiV1Jn1J ~ijff'Ylii .. 
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" " )I I , 

~ 1'Vl ':i' 1i'tY'~ l1~i U nl':iffmllfli' ,rui U-:J1U ~h)tJihnY;h~ihtJ'vhJli' 'Uflui'ml1'Yi 1 ':i WW11J1" .. 
~wl"-:Jmw rh'W i '\1qj~~lrJU fl~lJ~1VV1-:J~iiiY'Vllli U fll':ii'mn i U 1 ':i -:J'VW11J1"~U'l11~ilii cNiY'Vllli U 

nl':i i'mn (i~~Uri1U~1) lm~lh~flv'Um;'Vl\1fl~l-:J'\1~ mpfi~ri1u~11rJU ri1U i '\1 qj ~i cNl~u ri1U~1 

i U nl':ii'mn ~~iifl11lJl~tJ1,rV-:J nml1':i ~'V11-:J1ff':i 'hl jfi~ i U nl':i ~l tJ~hi' flm'VltJ11J1" h'ltJn~ lJ~ 1VV1-:J 

~ 'lii ~iY'Vl1l1\Jnl':i i' fl'hlliimllJ -«lJliu 11 n'Ufl11lJl1lJijv i U nl':i i' mh ~'V11U tJl9l' lU ~ 1'Vl ':i' 1i' tYcb-:J . ~ 

tYv~fln'v~n'U ~l\J1~tJ'UV~ flUfl'Vl':i lijV-:J'lfU~ Vivll1J1tJ'll fhi~~ltJci1vtJl9l'lu~1'Vl':i'1i'tYlm~':i1tJ'~ 

'Uv~~ihtJiifl111J-«1J~U11~V fl11lJl1lJijV iUnl':i i'mh~'VllUtJ19l'lu11 'Vl':i' 1i'tY[5] 

lh::-);nl':i 1~'UihtJ~1tJ 1 ':ifl\"l1tJ 1 VnltY ~lflnl':i1~tJ'Vl'U'1l fl~lJ~1VV1-:J~ 'liiilh~1~nl':i 

1~'UihtJ~1tJ 1'SfI\"l1tJ lvflltY iifilfl111Jl~tJ-:J~Vfl11lJl1lJijV lunl':ii'mh~'Vl1utJ1~lU11 'Vl':i' 1i'tY lu 

':i::~'Uili~ ,i'lu 2.17nh lrlvll~tJ'UlVitJ'Un'U~~ihh~1~nl'SL~'Uil1tJ~1tJ hfl\"l1tJ lvnltY cb-:J 

tYV~fln'V-:Jn'U~lU1~tJ'UV-:J Singh N [34] cb-:Jflri11 ',h~il1tJ~Lflm ~'Uil1tJ~Ull'l' -:J'\1 ~ VLfltJiihfl\"l1tJ 

1 VnltY lJlnVU ~~ 1 l\'fl11lJl1lJij V lu nl'l' i'mJ ':i ~'V11UtJ1VV1-:J Qfl1i' V~l1"~ tY~lL tYlJm rJu VVH~ 

ldv-:J~lmflvNl\J1flq91fll':il~'Uil1tJl1~V':i~tJ~~hLl1u l'l'fI~~uu':i.:J 

fll'S "tYlfU 1'Vl'Hl,,::m111lltY~1J~lflnll1~tJ'Vl'U11 fl~lJ1i'1VV1-:J~1 cNtY~u 1 'Vlllm::ml11l 

ltY~lJiifi1f1111J'~ {j.:J~Vfl111d1lJijV 1 unlli'mh::'Vl1UtJ11i'lU11 'Vll i 1i'tY 1 Ul::~'U 'li~lrJ'W 3.01 l'Vh 

fl1'U~n'UtJ1~l\J11 'Vl'S 1 1i'tY ldv.:J~lfl~::iiflllltY~1J11~mrfln'1.:Jq'Vlt'UV.:JtJ11i'1'W11 'Vl':i i1i'tY cb.:J 

tYV~fln'V.:Jti'U Johnston BE [32] ~vll1J1tJ~.:Jm1lJL~vri1U1JflfI" 11nlli'fl'hl1~1tJtJl1i'lU11 'Vll '1i'tY 

m~lfi~ tJ\J 9l'SltJlm::ii ~m ,r1.:J L~ tJ.:JV V1.:Jl Ulll.:J l",~ii ~Hl~ Vfl11lJ l1lJij V 1 U flll i' 'UtJ l ::'V11U tJ11i' lU 1 • 
l'Vll '1i'tYlul::~'U 1li~ 1l"~ flll~~1J1tJ~1~tY~u ''Vlll1~Vml11lltY~lJ m~ 1lil,r1 hl1~V 'lil~V~U 
1 .., " ".ot 1 i'" ~ '-'1'" ....,;....J ... ... " ... Ufll'l''l'fl1:J1~1tJtJ191l'Wl 'Vll 1ltY ~.:J 11 'lftY~U 'Vl':ilm~ml11'l'ltY':ilJl'VlVnl':im'hll C)1~tYlJ'VlU1ifl'U 

fl11lJl1lJijV'\Jfl1li''UtJ':i~'VllUtJl1i'lU11'Vl':ii1i'tY 

fliiufl, U'Vl'YltJ~lhfll'ji' fl1:J1, flll '~i''U~luu~lll 1 Ufll'ji''UtJ'j ~'V11UtJ11i'l'W 11 'Vl'j i 1i'tYi l\' 
~ 

ll"::nll 1~i''Ufhihl$iV'W i U fll'ji''UtJl ~'YllUtJ1 . ~ 

~lu~ll1'S' 1i'tYl l\'91'l' .:JL1"ll1,,~inhltYlJV~lflU'Vl'YltJ 1 U1um 1~i'fl'hll U~~tJ~l~'l ij iifl11lJ-«lJliu11 

n'U fl111Jl11J;JV 1 ufllli''UtJ'j::'V11'WtJ11i'lu11m i 1i'tY 'UV~~1J1tJ l",::iifl11lJ-«lJ~U11n'UU'Vl'YltJ~li1 

flll i' fl'hll 1 l\'fll'S i l\'fl11lJ i ~lU flll i' fl'hl1~Qfl~f)~ un~1J 1tJ ~lflfll'l' 1~ tJ'Vl'U 11 fl~lJ1i' 1V VH~ ili i ~i' 'U 

fhllu::lll '\Jfll'l'i''UtJ'l'::'V11UtJl1i'lu~ 111'l" 1i'tYi l\'91HL 1"lLm~tY~lltYlJV~lflU'Vl'YltJ nVUL~lJfl1'j 

I 
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1mn iifll~11lJL~fJ~~fl~11lJ~1lJlJfl i'Ufll'J1Ulh~'Yl1tHJ1~1'U~1 'Yl'j i 11tl i'U'J ~~U ilJ~L~'U 4 .12 L'yh 

LrlflLm fJULl1tJUnU ~~ i~1 m11LL 'U~1111 'U fll'J 1 U'l.h~'Yl1'UfJ1~1'U ~ 1 'Yl'J i 11 tli 11' ~ 'J ~L 1m11"~tl~lLtllJfl . ." 
~lf)LL'Yi'YIV tit)'UL~ lJ fll'j 1 mn 11"'~ f)rilJfl1mhrYi ilJ i ~ 1 U flln'hL9l t)'U ~ 1f1LL'Yi'YlV it" fll 'J 1 U'l.h ~'Yl 1'U tJ1 • 
~1'U ~ 1 'YI'j i 11tli 11'm ~ L 1"111 ll~ tl~ 1L tllJ fl~ 1f)11'Yi'YIVi 'U 1'U ~ 'J 1 ~1 mn iifll~11lJ L ~fJ~ ~ t)~ 11lJ ~ 1lJUt) 

i'Uf)1'j1mh~'Yl1'UfJ1~1'U~1 'Yl'J i11tl i'U'J~~'U ilJ~L~'U 7.41 L'yh Lrlt1LmfJ'ULVifJ'Un'U~~i~1'U ilJi~ 
OJ 

1'Uf)1'jti1L~t)'U ~lf)U'Yi'YIV i'U f)1'J 1'U1.h~'Yl1'U fJ1~1'U ~ 1'Yl 'j i 11 tli 11' m ~L1mLm~tl~ 1L tllJ fl ~ 1f)11 'Yi'YlV 

i'U1'U9\'j1~i'mn ~~tlt)9\~~t)~n'U~1'U1~fJ'\It)~ Bucci KK [45] ~f)ri1Th n~~fJi'U~1'ULL'Yi'YlV~li1 

f)1'j1mmLll~f)1'j i 11' ~11lJ ft 'U f)1'J 1 'U'I.h~'Yl1'U fJ1~ Q f)~t)~ LLll~ 1nf)1'j 1 mn~1tJtJ1~1'U ~ 1 'Yl'j i 11 tl uti 

~thfJ LLll~nmaU::f)1'J~9\~ilijf)~ii~11lJL~'Un'Ult)~ t)'U~'U ~~ff~~ll~fl f)1'J i11'~11lJ~1lJUt) i'Ufll'J 

1'U~'j~'YI1'UtJ1~1'Ull'Yl'j'11tl 

. . 
4Q,., , 'QI I d.cl d i ", QI "A 1 1 IV", '-;tl t 

~1f)f)1'j1~tJ'Yi'U11 f)~lJ9\1t)tJ1~'YllJ'j~tJ~L1111'Yl 9\'j'UtJl9\l'U'J 'Yl'J 1'Jtl 'Ut)tJf)11 3lJ LLll~'J~'I111~ 3-6 

il ijfil~11lJL~tJ~~t)~11lJ~1lJiit) i'Uf)1'j1'U1h~'Yl1'UtJ1~1'Ull'Yl'j 111tl i'U'j~~'U ilJ~l~'U 1.89 Ull~ 

1.86 "h Irlt)lmtJ'UlVifJ'Ut1'U~~ ij'j::tJ::L1111~1~1'UtJ1~1'Ull'Yl'j~b1tl lJ1f)f)'h 6 il ~1~tJtl1lJl'Hl 

t)ii'UlfJ'k.h~tJ1tJ~1'Uf)1'j 1mn~1tJfJ l~l'Ull 'Yl'j 111tl lJ1'U 1'U'I1111tJil ~::~h'U~'j::tl'Uf)1'jw~ 1~1~'U 

f)1'j 1'U~ 'j::'YI1'UtJl~ i:J Qf)~t)~I1ll:: tl~m"lJt) f)1'j ~ t)~111~ tJ'U ~9\ 'j fJ1~ ih 1mu 'Yi~ lJ 1 f)~'U ~~t) 1 ~ 
l~tJ1,j't)~t1'Uf)1'j i 11'~11lJ~1lJiit) i 14f)1'j1'U11'j::'Yl114tJ1~114ll 'Yl'j i 11 tl 

ff1'Uf)~lJ~1t1th~~ij'j::tJ::L1m~~1mnt1'Uu'Vmv~n1f)1'ji'mnn~~U14 'j::'I1'11~ 3-6 il ijfi1 

~11lJL~tJ~~t)~11lJ11lJii6 i14f)1'ji''U11'j::'Yl114tJ1~114 n 'Yl'j i 1i'"" i 14 'j::~'U 'lJ~I~14 2.27 L'yh lrlfl 

1m tJ'ULfltJ'UO'U~~ ij'j::tJ::nm~~i' f)'I:I1t1'UllYI'YlV~n1f)1'ji'mnU~ ~U14U fltJf1'.h 3 il ~1~tJtl1lJ1 'Hl 
.. • OJ 

... , " I .,:"....,: ... I J, • i"'" d .'1 "".1 
61i'UltJ 9\11 m ~ If)tJ1'\16~f)'Uf)1'j'YI'j f)'I:I1lJ1'1f1~ 'j:: tJ~ '1114 ~'Yl1 '11 'j::9\'Umf)1'j 1 ~'UlJ 1tJ9\ '\114 ~1 f)fll'j 

... ... ... " ... .,: .d .1 • i"".'1 ":... . Ii"''' ~ 'j f)'I:I1Ull::'j::9\'U!J lJfJ lJ f)14 'Yll 'YllJ'\I14 m~'Yl1 '11 rjlJ 1tm:: 1ll tJ'Yl~:: 'j 'U lJ 'j:: 'Yl114tJ1 '11 Q f)~ fl~11"'~ ""lJ 11 tllJ fl 

lLll::lrl6l1111fh14' ~'j::~'Umf)1'j 1~'UtJ1tJm~~::mr'UlJ1'11~t1Lfi9\14flifltJ1 ~fl~ll1~ fJ14 ""9\'j fJ1 ~tJ1fJ~~ 
OJ " 

.d ... i " I "I 'I .... 1 " ""1 i ... .,:" ~ .d .1 I 'jlJf)ll'UlJl 'I1~11lJ 'j 1lJ lJ6114 f)1'j 'j'UlJ'j:: 'Yl114 fJl9\ 114 'j 'Yl 'j 1'j tl'Yl Qf)9\ fl~ 1111:: ""lJ 11 ""lJ fll'YilJ '\114 

"lmfJl~l14ll 'Yl'j i 11m1ll::~114114l~9\'\Ifl~tJ1~114l 1 'Yl'j i 1i'tl~l'U11'j::'Yl114~fl114 ~ 1f)fll'J 

1~tJ'Yi'U':h f)~lJ~1mh~~'~i''U''lmfJ1~114n'Yl'ji1i'''''11'j::lfl'Yl Recommended regimens ijfi1m1lJ 

l~fJ~~6~11lJ11lJii6 i l4f)1'jl'Ul1'j~'Yl114tJ1~l'U II 'Yl'j i il "" i 14'j::~'U ilJ~I~14 2.36 lvh lrlV 

lmfJ'ULflfJ'UO'U ~~'~i''Utl~'jfJ1~114ll'Yl'j11i'tll1'j::lfl'Yl Alternative regimen ~-:j.u9\ll~~n'U ltln 
.. OJ 

.... ~6lJ~'j::L""l! [62] lLll::De Castilho EA [84] ~f)rl1Tll~9\'jtJ1~1'Ull'Yl'ji1ltlilJij~11lJffm~''Un 

t1'U~11lJ11lJii6 i 14 f)1'ji''Ul1'j::'Yll14tJ1~l14ll'Yl'j' 1i'"" 
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depression 

Moderate / Severe depression ~~h~11lJl~tl.:j~fl~11lJ~1lJljfl i'Ufll';d\Jl1'l~'Vll'UtI1';l'U11 'Vl'l ~hi''ff 

i'U'l~~'U'l,j~ ~~'fffl~~""fl.:jtl1J.:jl'Ul~tl'\Jfl.:j Reynolds R [69], Tucker JS [78] , Perry S [80], 

Bangberg R [81]~mh1 11-;)' tl11~9flJLff!1IrJ'U~11111'l~~~11lJfflJ~'Untl'U~11lJ~1lJljfl ilJflU 

OJ - I " "'1 "I OJ 1"-'1'" '" ~" , <!I i ... -I 'l'UlJ'l~'YI1'UtJl~1'U 'l 'YI'l 11'l 'ff ~ tJrjlJ1tl'VllJtl11~C)flJLff'l1~~'Vi'U~11m 1lJlJfl 'U fll n 'UlJ 'l ~'VlllJ tll 

';1'U'i1'Y1'l i1i''ffi'U'l~~'U 'lJ~ U-cl::~lfl.:jl'Ul~tl'\Jfl.:j Sarna A [70] ~flril1' ~-:h ~iJ1tJ~ihn1::9flJLff!1 
'l::~'U1'Um ~~::ijt11~11lJl~tJ.:j~fl~11lJ~1lJljfl i'U fll'li''Ul1'l::'Vll'UtJl';l'U 'i1 'Vl'l' 1i' 'ff i 'U'l::~'U ilJ~ 

lrJ'U 4.48 l'th Lrlfl~1'UfJlJV'Vli'Vi-cl'\Jfl.:j~1Ul1'l~'U~ ~.:j,j'~uti'.:jtlmml~tli'U~f.:jii lrlfllLml~M~mJ-cl 
. " 

..::. Q Q,I ... I 4 "Q,I i <!I 
'l::tJ::tJl1Lm::fl1'UfJlJfl'Vl1i'Vi-cl~lfl~111lJ'lfl'U~U-cl1 m 'U Population average 'I1'lfl Marginal models . 

Q,I ''' ... 'I.c::I d .ci " Q,I .c:::I I Lm:: Random effects models fl-cl'U'Vi'U11 rjlJ1tJ'VllJtl11::C)flJLff'l1'l::~'U Mild depression ~::lJm 

fl11lJL~tJ~~flfl11lJ~ 1lJjjfl i 'U fll'li''Ul1'l::VlllJtll~l'U'i 1 'Vl'l i 1i''ff i 'U 'l::~'U 'lJ~ ~ .:jfll1'l::~'U 

Moderate / Severe depression 11~Lrlvf1~tlllml::M fll'lLl1~tl'UlIl1-cl.:j~l.:j'l::~'U i 'U'lf1.:jL1-cll~ftmn 

1 i " QI I " ... 'I.dd .:i " Q,I 

~tJ 'l1 Conditional fixed effects model fl-cl'U'Vi'U11~lJ1tl'VllJtl11::C)flJlff'l1'l::~'U Moderate / Severe 

depression (t11f111lJl~tJ.:jL't'htl'U 7 .20)~::~t11mllJl~tJ.:j~flfl11lJ~1lJljfl i'U fll'l 1'U1.J 'l::'Vll'Utll~l'U'i 

1V1'l ~bi'ff i'U':i::~'U 'lJ~ ~.:jfll1'l::~'U Mild depression (t11f111lJl~fm't'htl'U3. 71) ~.:jfli1J1tl 
" ~~~V il1iHlv 

l'U~l'Ul~tJ~~l'UlJltY1'U 1 mUl1'l::L~Utl11::9flJLff!lLrJ'U 2 ':i::~'U ;{fl ilJ'Vi'Uf111~9flJlfl'! 1 
u 

" 
lm::'Vi'Uf111::9flJlff!WvhtT'U ~hu·n'Ul~tJ'\Jfl~ Sarna A [70] U~~':i::~1J.fll1::9flJLff!lflflfl1.rJ'U 4 'l::~'U 

tiv ilJ'Vi'Utl11::9flJlff!1 'Vi'Utl11::9flJLff!1 lu ':i::~1J1~fl1!VtJ ':i ::~'U111'U fl-cll~ 11-cl::'l ::~'U':i'U11 H 1 ~tl • 

f1~lJ~1mh.:Jrh'U i 'I1qji 'Uflllftmn 'Vi'Utl11::9flJlff!1 i 'U':i ::~'U~'U11 ':i.:J ~Ul~tJ1,j'V~ tl'U1J~ ~tJm ::~'U ~ 
9il.:Jtl'Utl'Ul1'l::mffL VltJ L'lf'U mfll'lL~'UiJ1tl~~U11H fll':i 'lJffl1J1':im,j'1~~iY'Vli fll'l 1 fllnm::1Jt11'111 

... 'i ~ .1 , ..., ~" i ... Q" .k "-'1 "I ' 
Vll.:JLffnl!fl~ U~ 'Ufll'lMflll1'U fl"llJ~1Vf.Jl.:J'Vi'Utl11::C)flJtff'l1 'U':i::~'Umfl'Uflf.J C)f~~U1f.J~:: !lJ'Yl'll'U 

• .c:i 4 ,., I 4 "Q,I • tI 
11lJ tl11::C)flJ Lffl 1 fl ~ 11 -cl:: m fll 1 '\J fl.:j tl1 1:: C)flJ 1 ffl 1 tJ.:j 1 'U fl1 'U m fll 1 'Yll.:j ':i 1.:j fll tJ 11 -cl:: 'Vll.:j fll 'llJ ill 

fl11lJfl" l~m~'Vil::fflJli~::'Vi'U mfll':i~'I1-cl.:J~~lJ'lJ~fflJli lm::mflll'Vll.:j~1.:jflltl~~iJ1tl~L'~lJ~'U 
"-'1 i ' ,... ~", ~ ,,'" " "'1 "I QI ~ 0 1 " rjlJ1f.JV1~ lJVll1'U111fl~ ~lfltl11::C)flJLffl1 um1J'U mfll':i'\JNlfltJ.:J'\Jfl.:jtl1~l'U ':i 'Yl ':i 111ff C)f.:j'YJ1 '11 

.1 '" , "-'1.1 "_'1 ..." '<!I " lJlfl'\JU lJmfll'l 'Yll.:J'll~ flltl 1 'Ufl1'U folu1f.JlJlfl'\J'U folu 1 tllJ fl~ fl.:j fll 1 fl11lJ'b'1tJ1 '11 -cl fl II -cl::lJ 1 'Vi 'U U 'Vi'Yl tl 
... ... 

" "0 Q,I tI"o QI QI "0 Go' cv ... 1 
fol'Vl 1 fll'l lfl1l1 11 -cl:: 11 'Vi'Yl tlfolVll fll':i 'l flfl1lJ fl ~::LU U tll fll':i ~ 11 -cl~ 'Ul fl~Lm:: flll 'l flfll11 -cl:: fll 'l 'l'U u 'l:: 'YllU ... ... ... 

" "'1 i QI i"" ; .:..1 ~ ~ ,.. "1" '''_'1 ~ tJl~l'U':i 'YI':i 11ff 'I1()fl~fl.:Jlm::fflJ11fflJm'WlJ'\JU C)f.:jl1J'Uflllff.:j!ffllJ'YlNmllJill 'I1Uflr-lu1tl C)f.:j 
... ... 
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. " . 
~H)~TI~tHn11-nW1~V'UV"l Geoffy J [72] fif)~l':r;h ~lbu~~I:}ffl1fl'l$ ' fllfi lii:Jty'l11 hTlci1lJlfl'~l\1 :: 'U 

~11 11 YfYlV111 v 1 '*11 l m':i 'YI1"l m':iu~'YI6 lllf)f)';h ~~lhv~ ~ 1 ~fl1 fl'l$' fll~ hJli i:JW'I11 'YI1"l rr'U.f) 1~ ~1Pl 
~~ u q 

m1::11'YIni:Jtyty11~VlJ hJ':i::v::11':i f) \11f)f)1':i 1~ u~1J';h f)1 ':i WU.f111:: 'Vj'YIni:Jtyty11 ~fllJ 1 \.J 

':i::V::11':iO liTl11lJ fflJ";mi'n11T111lJ 11lJiiv 1 \.Jf)1':ii\Jlh::'YI1\.JV1~1\.J '11 'YI':i' 1i'rrl \.J ':i ::,)11 '1i~ 
" . 

rrv~TI~V~n11"l1\.J1~V'UV"l Hinkin H [76] ~1J1V~lPll:}fmfl'l$' fll\1 :: ~11.f)l1 :: ~'Y1 ni:Jww11ffVlJ 1 \.J o:u q u u 

1 11 • . .JQ ...... 0', , ... " 
':i::V::11':iO tJ'i'lltJ Executive functlon , memory ll'C1::attentlOn Clf"llJTl11lJrrlJ~tJ1iIPlVTl11lJ':i1lJlJV L\.J 

f)1':ii'111.h::'YI1tJrJ1~ltJ '11 'YI ':i' 1i'ff ~~f1~ Vff1111':i {lVn11 1m~lJl~lJ ';h ~1f)1l1 ~ ~'C1 'U V"l f)~ lJ~ 1mh"l~ 

iilJl1lvi'tl1.h::'YI1tJm~ltJ'11 'YI':i '1i'ffhJIPlHl1'C11 ff1tJ 1 'I1t1itlviilJ 1m:: ~~ntl"lltJ gtJ ~"lI~V1,rV"ln11 

m1::11'YInl1tytyll~VlJ 1 tJ~ltJ memory U'C1:: attention ~lhv~"liilJi'1J'I.h::'YI1tJV11m::Tl11lJrr\.J 1 \1~V 
.,; " .... Al "'l 

11'C11'YI IPl V~ ':i tllJ':i:: 'YI1 1..1 V1 \1 ~ 'C1 TI 'C1~ 

UH ffUtlff'4 1..1 'YIl~ ff~TllJ \11f)f)111~tm11';hf)~ lJ~ 1mh"l~ li 11':i "l rru mrtJlJ 'YI1"l ff "lTllJ 1 1..1 1 ::,)11 

~lU'C1::':i::~tltJltJ0'C11~liTl11lJfflJ";\J1i'n11m1lJ11lJiiv 1 tJ f)1':ii'mh::'YI1tJV1~ltJ '11 'YI1' 1i' rrl tJ ':i :: ,)11 

'1i~ ffv~TI~V~ntl ~ltJ1~rJ'UV~ lff11T1\.J£ VVtJlf)~~'C1 [61] ~f)~l1H'.hf)1'j i'11i'IIHrrU11rr'4tJ'YI1~ 

ff ~TllJ~ 1tJfl11lJi' ffolifJtu fh 1 tJ~11V~liTl11lJfflJ";tJ £1 ~ ~11 1f)n11T111lJ rr~ 11 fflJV 1 tJ f)1 'j i'mJ ':i:: 'YI1tJ U1 

~ltJ'11'Y1':i'1i'ff lm::~ltJ1~rJ'UV~ Power R [83] ~f)~11H11f)1':i'~i'1111Hrr,r11rr'4tJ'YI1~ff~TllJ\11f)~ 
• .J " " 

fflJ'jfflifl11lJfflJ~tJ£~Vf)1':i i'11tJl::'YI1tJV1~ltJ' 1i' ffmh~~vl'uV'I Clf'l \11 f)f)1 'j 1~VTli' 'Ii] f)~lJ~1mh~ • 
ff1tJ 1 11ty~lifl11lJ11lJiiv 1 tJf)11i'mh::'YI1\.JrJl~ltJ'11 'YI'j i'li'ff1 tJ':i ::,)11 i1i~ ff1tJ 1 l1t1ilim~'!! vv 

?I 1 ~ ::"t ~ cI.'l, '" "".,; " ... ... ~ 1l'C1::11JtJ ff~ Clf~ mllJTllJ~m1lJl\111lJ1V lJ 111~VtJ'YI'j111 rr'l~'C1IPlVllHrrtJ11"'ltJtJ'YI1'1rr'lTllJm 

'YI1~~ltJ mllJW 11'C1::fl11lJ')hrJl11iiv~Li~tJ~ '1'UV~U'C1:: ff 'I ~'C1~ Vm1lJ 1 1lJ iiv 1 tJ f)1':i i'11 1h:: 'YI1tJ V1~ 1\.J 

'11 'YI':i ~bi'ff 

'Ytq~m':ilJm':i ~lJ1T1~V~~lJU V'C1f)V ~m' \11f)0 1 'j 1~ rJ~ 11 11f) ~ lJ~ 1mh'l~ liUty111 \11 f) f)1':i ~lJ 

lT1~V~~lJUV'C1flV ~m,liTl11lJfflJ~tJ£n11m1lJ11lJiiv 1 tJf)1'ji'mh::'YI1tJV1~ltJ '11 'YI 'j, 1i' rrl tJ ':i::,)11 

'1i~~~ffVTlTI~V~n11 ~ltJ1~V'Uf)'1 Jeffrey S [77] U'C1:: Tucker JS [78] ~0~11i~~q~m'jlJf)1':i~lJ 

~ltJ'11'Y11'1i'rr'tJ':i::')11i1i~ ~~vn1Jlm~lJl~lJi~11 ~1J1V~Tll~mV'l$'Vl ~li~q~m':ilJf)1'j~lJ 
lT1~V~~lJUV'C10V~V" 'Ul~Tl11lJl,j'lh1\.Jf)1':itlU'C1"'l'U.f11~ ~'1ff'l~'C1~VTl1UJTl11lJ11lJiivltJf)1 'j 

i'11tJ':i::'YI1tJV1~ltJ'11'Y11'1i'ff 

mf)11'Y11~11~mrJ~1~UH'C1,r1~lflV'I'UV~rJ1~ltJ'11 'YI':i i 1i'rr \110f)1':i 1~V~1111f)~lJ~1Vrh~~ • 

li mf)1':i 'YI1~1 l~f)1V~l ~tJ H'C1,r1~lfl V'I'UV~rJl~ltJ '11 'YI1' 1i' ffliTl11lJ fflJoWtJ £ n11T111lJ 1 1lJii V 1 1..1 f)1 'j 

... AI" Q 1 ,.... 1 ..., IQ .J "... "" ... .,; , 
':i111J':i::'YIltJrJl~ltJ'j 'YI':i Tiff Ul::~11 lJ~ 9f~ffVTlTl'C1V~f)11'11tJ1\1V'UV'l Ammassari A [68] 'YIf)'C111 
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H11mf11lm-3~Vlf11tJ~tilh.H·H1.,h~lfitJ-3'\1fl-3tJ1~1'U~lYl'/hfff ;jfl fl~'U' ~ ml~tJ'U n-31~ i \) ijU-:l~ 
~ , 

uqj'll1i'Uf11llJfl-31~'U ,.JTmrfmll 'Ufl'Uhh'~1J f11lf1Jlffm'l11l1,j~tJlJ',j 11~~''\IiJlJV1tJ~hlJij 

Tll1lJi11Jli'Unn1Jfll1lJ~ llJiifl i 'U f11l f1J,jl~Vl1'UtJ1~1'U~ 1 Vll' If ffi 'U l~~1J 'lJ~ ~~m~m)lI1J1tJ .. 
lYilJl~lJ11 uflj'l11~-3mhlm\) .. h i'l1' ~ihtJn-31~ ~flmf11l~lf1ll~'U 111f11l \)lfltJ1~llJ~ 1 Vll' lfff~ 
f1J,jl::m'U i-3f 1J,j l:: m'U tJl 'lJff~ 11fflJfl~mil fl-3 

mhlllltJff~,j'h u\)~mh'U'4flTl~ U\)~tJ~1'Uf11lffl'l:I1'YW11J1~ fl11::ciflJlff~lU~::U\)~tJ~llJ 

, 'Ul::~1J'4TlTl~ iiTl11lJi1lJ~'Un~flTll1lJ11lJiifl' 'Uf11l f1J,jl::mlJtJ1~llJ ~1 VI l' If ff 11ltJ1~'Yn::mJH 

~-31rlflf1~tJ1lm1::11 Tl11lJ i1lJ~'U n '\Ifl-3U \)~tJ~-3flri11 i 'U fl1l 11Tl l 1::11,r fllJ~ l:: tJ:: tJ11 U ~::WJ1Jl'JlJ 
V'YI1l .... ~'il1n~111,jl g'U ll~ 'Jv. 1J 11 flll .... 1Jf111::ciflJ lff~ 1 .... q~m llJf11l ~lJ1Tl ~ fl-3 ~lJll fl"nUgfl",j l:: 

U1V1iiuflj'l11'illnf11l~lJ f11l 'lJii,jl::1~l~1J1JltJ'il1fl hfl~1tJ Iflf11ff f11l i~fflJ'U ' .... l'l1~flm,.."l 
~ . 

1ffllJ l1,,::nn 'lJ'~i'1Jf11l r'hL~fl'U i'l1'f1J,jl::Vl1'UtJ1~1'U'71 Vll' 1fffi 'I1'~l -311~11m:: ffli11fflJfl'il1fl 

U .... VlV''U1lJ~11'ilffl'l:n 111'UU'il~tJ1*tJ-3~flTl11lJ~1lJiifl i 'Uf11lf1J,jl::m'UtJ1~llJ '71 VI l' 1fffi lJ l::~1J 

'lJ~ 

.. .. . 
f111 f1n~ 1Tli' -3 ill 11 'U f11lf1n~11 ::tJ::tJ11 Uflj'l1 11m:: ~tJffl l flli .... 1J' ~ Ufl tJ~ fl fl ~lJ~1 mh-3 flflfl 

~ .A ~ ~ .14 
'il1nf11ll'1nm C)f-3 .... 1JlJflj'l111l-3'UTlfl 

1. ~iJ1tJiil!1li'n~1~1.Hi'U 1';'U1J1-311tJl!lllJn'l1rl~1~fl'U lJnfffl-31~fll.J lJnff1lJ1~fl'U ";1 i '11' 

1J1 i 'I1',rfllJ~~1tJ~'U1fl-3lJfl1~fllJ 'lJ'~ ~~tJi-3~!fil '\IUflj"'" i 'Ufl~lJ~lflVl-3~-3nri1111ltJ '\Iflfl'4 flj1~ 
.... 1 .. ..: "'.'1 i i '" i '" ~ "'.'1 .a , ~ i "',..... ~ ~ll~flVll-3 'YIlff .... VlVlHlJ1tJff::1l1n 'il U"::flll 'l1U1J1Jfffl1Jt:l1lJ 'l1fl1JHlJ1tJ1 .... flff-3fl"1J 'l1H1\)tJ'YI1-3 .. .. .. 
',jnaUV'l1~fl i lJl!ll .... 1Jl1'Y'1V1VTlf~~fl',j ~~m~tJ'~ flll1J1tJ,jl:: ItJ'lfU 'il1m1'U 1~tJflf-3tfi '11' ~iJ1tJ .. .. 
VI ll1J1m::' ~f 1JTl11lJ i 1lJii m11'U fldH~ 

2. ~iJ1tJ1J1n1tJ~ltJ 1 l ~'YW11J1"~~1~tJ1,rfl~n1JffVllli lJf11l f fl~111"::1J1-3l 1tJ~ ~1~tJ~1l~fl .. .. 
ilJi~mtJ ~~111'Un~lJ~1fldl-3~h'Ui'l1qj~flfln'il1flf11lf1n~lTlf:jif 

3. ~il1tJ1J1.:jlltJ1~fl'U1'U~11'ili'n~1 ";1 i..r ~1~tJ ilJ1~i'1J,rfllJ" i 'U 1J1.:j';1.:j'\lfl.:jf11lf1f)~1 
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" " ~ 1 mn ~ flfnn i 'W fI l' .:J ij 'VflJ':i1 
'" I , , 

1. ~ihtJ91 ~1 'if V IV 'If i vili Q fltJ~ :aiJ'W i ~';hiifl1d:: CJ1lJ1f1~ 1111 'W iI ~ ~ tJL fftJ.:JliiiWlllJ fflJ~'W.fi 

';Vfl11lJl1lJijV i 'W fl1~ 1'UtJ~::'Yll'WtJl~llJ~ 1 'Yl~ i 11'rti 'W'i::~U hj~ ~.:Jii~·m';Vfl1~1'flfJ 1~1tJtJl~1'W ~ 

1 'Yl~ 111' rt ~.:J J'W 'I11fl m~'i LLYf'Yl U~111fl1'i l' flfJ 1 rtllJ1 HI tJ 'i:: liJ'W ~U 1tJ';i1ii fl11:: CJ1lJ1f1~ II 1lJ V~ 
'I1~V 1lJ U"::rtllJl'it1'lhtJL'I1~V~U1tJ i~mh.:JL'I1lJl::rtlJ 'I1~VtJ~::rtl'W.:Jlmi.:J'; Vfl1'i 1'flfJl nUi91UYf'YlU 

.o!I ....... .oJ .1" dI"l i" i" i .I".k 'I1'iVlJfl~911'YltJl 9f.:Jfl1'ilJ'i::llJ'Wfl11::9flJ1f1~1 ~tJ 'lH!uurtvumlJ m~~:: 'lH1"1 'Wfl1~lJ~::llJ'W9f.:J 

m~lll'W'u'v~ln~ i 'W'Yl1.:JtJ~1J91 ~lflfl1'iflflfJl i 'W';HtJ'i::I'Ylfl''UV.:J Whooley MAlm::mU::[98] YfU'l1 

i ~" ... "'". fl1'i l1l'b'fl1'irtlJfl1fJW~1tJmmlJ 

. 0" dI " i"'" ,,"'''' dI "i" '" 0 i.I'" 9flJ1f1~l~lfl DSM -IV [50] rtllJ1'it1 'lffl~mV.:J~'YllJfl11::9flJ1f1'il ~ ~.:J91V lJ'U 

1.1 i'U'lf1.:J'I1cl.:Jl~v'U~~1'UlJl'Yh'UiimllJi'fffll~V '11~~ i'W'I1'l.:J uvtJ'1'11~vilJ 
1.2 i 'U,f1.:J'I1cl.:Jl~V'U ~~l'UlJl'vh'U iimllJi'fffl'l1lJ~fl11lJrt'W i ~'11 ~ V ilJVtJ1fl111 i 'W ~ .:J~If1tJ 

'b'VU uvtJ'1'11~vilJ 

l' ".'1 ' i ' " "i " """.'1 '" 1""'; '" dI ".OJ ~" m~lJ1tJ91VU11 'lf11.:J 2 'UV 'I1rt.:JrttJ11~1J1tJlJU'W1 'WlJ'Yl~:::lJfl11::9flJlfI''il 9f.:Jm~""ufllJiliYl11 

,;vil1i~ 

2. ~U1tJU1.:J fllJ iJ.:J ilJihnllJ n 'W fl1'i l' flfJ 1 1Pl1'11 ~ Vfl11lJ ~~t1 fl~ V.:Jl~tJ1nu fl1'i 1'utJ~ ::'Yl1lJ 
" " cu cu 

" "'1 i '" ""',, "'1 ~ ",.oJ dI '".'1''';''' tJl911lJ~ 'Yl'i 1'irt mfl1m"::r-l"'UHlf1tJ.:J'UV.:JtJl911'W'i 'Yl'i n'irt 9f.:Jr-l"fl1'ifl'flfJ1YfU11 ~1J1tJ'YllJ 

Yfq91m~lJfl1'i ~lJlf1~V.:J~lJl1V"flV~V" i ,*rt~'U i Yf'i '11 ~vml11'i lrt1lJ '11 ~Viimfl1'i,j'l.:Jl~tJ.:JLL":: 

,,~ i '" Z '" " " " i'utJ'i ::'Yl1'UtJl911'U ~ 1'Yl 'i ni'rt'l 'U 'i:::~U lJ~ ~.:J'U'U1JfI"lm'YlHfl1mYf'YltJfl1'i i'l1 fl11lJlfl11lJl'Ul '1 ~ 
'1 'WiI\u111~.:Jfl~11 IYlV i,r~lJ1m,j'1 '1 ~lm:::i'U1h::'Yl1'UtJ1~l'U~ 1'Yl'i i 1i'rt'l,r911 .:J11"11m::rt~1IrtlJV i~ 

u .. 

~ ~ " I YQI fjJ d1 i '" '1" ~ rI 3. fl1'i tJ1191 V'U r-lU1tJ '1 '11 'i 1111'J:::'Yl1'UtJl911'U 'J 'Yl'i 1'Jrt '1191 Hl1mlm::rtlJl1rtlJV~lfl11Yf'YltJ .. 
11I'UiI~~tJ~iifl11lJfflJ~'Un~VmllJ~ 1lJijV '1 'Ufl1'ii'utJ ~::'Yll'UtJ1~l'U~ 1'Yl 'i i 1i'rt 

" " lJl911fl1'i~11~V'UfI'U i,j''l 'U l'U9l'i 1~i'fl'l:J1'Ylflfli'.:J • 
, , .. '1"".'1 "'. I " '" 1 ~:::'b'1tJrt .:Jlrt'ilJ 11 ~1J1tJ'iU1J'i::'Yl1lJtJl911'U 'i 'Yl~ 

'" '1'" ".'1 i" ?t '''' fl1'i'iflfJl 'I111fl~1J1tJ ~11J'UVtJl"'~ 

4. ~lfl1l191r-l"~Yfui'UHU1tJrh'Uimu~i'utJ'i:::'Yl1'UtJ1ilJ91Hl1m ~h'UimUflV~lJ H 
.. IU u u cu 

'1 ,r1J1 fl1'ii'flfJll1 ~ V'I1l11tJ.:Jl'U~I~tJ1,j'V.:J m~'lhm'l1~v l~Wfl1'i ~~'I11'11 ~ VLL 'U:::lh '111' ~U1tJ '1 ,*lfI~V.:J 

I~V'Ul1m 1,f'U 'l~'U1Wfl1,j'VijV~;.:JtJ"flUl1U~'U 11l'U~'U 6'U~m.hil1ritJ~::: 1tJ'b'uutlHlJ1tJ~vitJ . .. .. 
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1. \11nf11'jfffnnflf~if vhf11'jfffnnl'W lH'VWliJ1"~Wl".:Jn·HU t'vhJ'W~.:Jm\1ij,j'tl~ln~ 
1L"::fl1l111L~n~1.:J\11n 1 'j .:J'VWliJ1"~'W ~.:Jfl1'jffn1:n 1 'W'I"mltl"ll H'VwliJ1m1~ tlffn1:J11 'W 'j ::~'U-U'j::1'VIff 

,...,. '" ~ i"\ '" <!i" .... i"\...t 1 2. fj1\1t1nmn lJty'l11~'lJfl1~\1~ m~1::fl11::t]fll1ff'jl fl11::'t',!'VllilJtytylLfftllJ 'W'j::tI::mn 

LL,,::~q~m'jllf11'j ~11 Lfl~ tN~1JUtl"nV @JtlClnin!'W fl1'j ij f11'j ffn'l:l11lty'l11~'lJfll~ i~ 1l1'W ~'W"l ~~'U ill 
~vm'th.l fl1l111fl~tI~lLm::1~nn.:J1" 1~'W~'W 

3. ~~tI'tilf11'jffn'l:ll ''W~lhtl~i''Ut.I1~l'W~l·YJ'j i 1i'ff 1~'Wl1m'Wl'W 'I1mtlihil'Wri1'W 1 my 
~~fl1'~ffn'l:l11m tI'ULVi tI'U'j::'I1 'h~ ~1J1t1~L~~ i''Uf11'j i' n'l:l11l1t1tJ1~1'W ~ 1'Yl 'j i 1i' ff n'U ~1J 1t1~ i' 'U f11'j 

i' n'l:llA1t1tJ1~1'W ~ 1 'Yl 'j i 1i' ffL ~'Wl1"l'Wl'W 'hijll \1 ~ tlv::' 'j,j'l~~LL~n~l.:J n'W 1m:: ijfl11lJ ff1JoW'W i ~ tl 
fl1l11;111ijv, 'Wf11'j i''U-U'j::'Yll'Wtll~l'W ~ 1 'Yl'j' 1i' ff 

4. fl11 'tilf11'jffn'l:l10~fl1l11L-U~ tI'WU-U ".!l'IJV.!lfl1111 ~ 111ijtl , 'W f11'j i' 'U-U 'j:: 'Yl1'W tll~ 1'W ~ 1'Yl 'j 
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A . .,j !lI 
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Hello Napakkawat, 

Feel free to translate the PCAS into Thai. Best ofluck with your research. 

Angie 

-----Original Message-----

From: napakkawat buathong [http ://by I07fd.bayI07.hotmail.msn.com/cgi-

binlcompose?mailto= 1 &msg=21 BC28DF-F799-40BD-A9A6-

4B9D95C56686&start=0&len=4270&src=&type=x&to=napakkawat@hotmail.com&cc=&bcc= 

&subject=&body=&curmbox=OOOOOOOO-OOOO-OOOO-OOOO-

000000000001&a=9a443303828c9c4a26adf56a086b6e9bldI83ab622d3dceb3232d8d9c62629b6 

Sent: Tuesday, July 03, 2007 12:39 PM 

To: Rodday, Angie Mae 

Subject: RE: PCAS Survey Response: 

To Roddy,angie Mae 

Thank you for sending me The primary Care Assessment Survey 

which is more useful for my research. I was suggested from the advisory 

commitee asking for a pennission from you to translate 8 items of trust in 

physician in Thai lanquage due to a lot of thai people can't understand 

English lanquage. Is it possible for me to translate this part in Thai only 

using in my dissertation or if you have any suggestion. Please suggest me 

on. Thank you for your kindness 

Napakkawat B. 

> From: "Rodday, Angie Mae" <http://byl07fd.bayl07.hotmail .ll1s!l.com/<;;gi -

bin/com.l~o~G1cLlllnbox=OOOOOOOO-OOOO-OOOO-OOOO-
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000000000001~a=9a443303828c9c4a26adf56a086b6e9bldI83ab622d3dceb3232d8d9c62629b6 

~mailto= 1 ~to=ARodday@tufts-nemc.org&msg=21 BC28DF-F799-40BD-A9A6-

4B9D95C56686~start=0&len=4270&src=~type=x> 

> To: <http://byI07fd.bayl07.hotmail.msn.com/cgi-binicompose?curmbox=00000000-0000-

0000-0000-

000000000001~a=9a443303828c9c4a26adf56a086b6e9bldI83ab622d3dceb3232d8d9c62629b6 

&mailto= 1 &to=napakkawat@hotmail.com&msg=21 BC28DF -F799-40BD-A9A6-

4B9D95C56686~start=0&len=4270~src=&type=x> 

>Subject: RE: PCAS Survey Response: 

>Date: Tue, 19 Jun 2007 10:01:23 -0400 

> 

>Hi Napakkawat, 

> 

>Thank you for your interest in the Primary Care Assessment Survey. I've 

>attached two zip files with the PCAS material. 

> 

>The PCAS Survey file contains the PCAS Long Form and its domains document 

>and PC AS Short Foml. There's also a document listing all the publications 

>relating to the PCAS and Ambulatory Care Experiences Survey (ACES). The 

>PCAS Scoring file contains the scoring document and two datasets that serve 

>as scoring examples. 

> 

>Please let me knO\v if you have any questions. 

> 

>Best ofluck with your research. 

> 

>Thanks, 

>Angie 

> 

> 

>-----Original t\'lcssag.c-----
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>From: http://byl07fd.bayl07.hotmail.msn.com/cgi-binicompose?curmbox=00000000-OOOO-

0000-0000-

000000000001~a=9a443303828c9c4a26adf56a086b6e9bldI83ab622d3dceb3232d8d9c62629b6 

~mailto= 1 ~to=napakkawat@hotmail.com~msg=21 BC28DF -F799-40BD-A9 A6-

4B9D95C56686~start=0~len=4270~src=~type=x [http://byl07fd.bayl07.hotmail.msn.com/cgi -

binlcompose?mailto= 1~msg=21 BC28DF -F799-40BD-A9A6-

4B9D95C56686~start=0~len=4270~src=~type=x~to=napakkawat@hotmail.com&cc=&bcc= 

&subject=~body=~curmbox=OOOOOOOO-OOOO-OOOO-OOOO-

000000000001~a=9a443303828c9c4a26adf56a086b6e9bld183ab622d3dceb3232d8d9c62629b6 

>Sent: Wednesday, June 13,2007 11: 11 PM 

>To: Rodday, Angie Mae 

>Subject: PCAS Survey Response: 

> 

> 

> 

> 

> 

> 

> 

>To: Angie Rodday 

> 

> 

> 

> 

> 

> 

>You have recieved a PCAS Survey email registration form from: 

> 

> 

>First Name: napakkawat 

>Last Name: buathong 



>Title: PhD.(candidate) 

>OrginizationiDept: chulalongkom university 

>Address: preventive medicine department 

>Address2: praram4 rd 

>City: bangkok 

>State: thailand 

>Zip: 12140 

>Country: thailand 

215 

>Email: http://byl07fd.bayl07.hotmail.msn.com/cgi-binlcompose?curmbox =00000000-0000-

0000-0000-

000000000001~a=9a443303828c9c4a26adf56a086b6e9bldI83ab622d3dceb3232d8d9c62629b6 

~mai1to= 1 ~to=napakkawat@hotmail.com~msg=2 1 BC28DF -~799-40BD-A9 A6-

4B9D95C56686~start=0~len=4270~src=~type=x 

>Organization Type: University/College 

>Other Type: 

>BriefDescription: my dissertation topic is concerning on adherence to 

>HAART among HIV infected out patient at king chulalongkom hospital. The 

>purpose of this study are to evaluate psysician-patient relasionship and to 

>evaluate co factors on adherence to HAAR T for developing strategy of HIV 

>care in thailand 

>Usage Type: For Non-Commercial use 

> 

> 

>« PCASSurvey.zip » 

>« PCASScoring.zip » 

Don't just search. Find. Check out the new MSN Search! 
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~, "Sid a tI.q ,act vtl ~ "" 
WfHYl'Hl1'H'lVlVltl'Utltl"'ity1Vl &'I11f1'ltl ·nmmJtJ 'a~1'lJUfl11'JJ'a1'lJ'lJtl &U fll'a'atJ 'a ~ 'tllU£JlVllU 'a 

1'Y1'a1 1~t'\' "ll~"tJtJtI'a~lijU ~lfll'a'Yll.:j~l.:jfllfJUll~Nll'U\:jl~fJ.:j'UM£Jl~ 1U 11'wi
tt 1 ~ t'\'(HIV 

Physical Symptoms mJtJm1:ll1'Y1fJ)~.:jliJUihU't1d.:j'UMUtJtJt'\'~tJtl1'lJ HPT:\" 0521 ACTG 

5175 Health 1~~'\.h'lJl1,nUfll -d1~fJ N1U'YIH~~ Internet 



you have our pelmission! 

best regards 

Albert 

-----Original Message-----

From: napakkawat buathong [http://byl07fd.bay l07.hotmail.msn.com/cgi: 
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binlcompose?mailto= 1 &msg=455D06F7-A48A -49F8-A196-

833852F87B05&start=0&len=2990&src=&type=x&to=napakkawat@hotmail.com&cc=&bcc=& 

subject=&body=&curmbox=OOOOOOOO-OOOO-OOOO-OOOO-

000000000001&a=9a443303828c9c4a26adf56a086b6e9bfa083fffc32c8e5a7bd4395d82389827] 

Ser.~: Thursday, August 02,20078:17 AM 

To: Wu, Albert 

Subject: asldng for permission to using thai tool kit 

Dear Professor Albert W Wu 

I am a doctorate degree student in community medicine 

, faculty of medicine, Chulalongkorn university in Thailand. I found 

your instrument ( patient reported outcomes to evaluate care for persons 

living with HIV / AIDS in resource-constrained settings) in thai version 

from HIV / AIDS bureau from internet searching. 

Which is very useful for my dissertation ( topic: The 

association between depression and cofactors in the individual level on 

adherence to HAAR T of adult HIV infected patient at Chulalongkorn 

hospital) in prospective design study. My advisor is Dr. Narin 

Hirunsuttikul. 

I also contacted and got a suggestion from Dr. Suwat 

chariyalertsak ( research institute for health sciences, Chieng Mai 

university) for asking a permission from you ,to using some part of 

thai tool kit questionaires(consisting of Adherece and phys ical symptom 

qucstionaires ) as a major instrument in my research.which your 

pennission is very importance for me on research process ing. If you 
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have any question or suggestion ,please let me know on. 

Thanks and best regard 

Napakkawat B. 

Express yourself instantly with MSN Messenger! Download today it's FREE! 

http ://messenger.msn.click-url.comlgo/onm002004 71 ave/direct/O 1 / 
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