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Eackgrourldr Healrh(aae u/orkers (HCws)are more wlnerable to
COVID'19 infeation. Tra(ing and screeninq cases among heallh(are
workers are essential to over(orne the spread ofCOV!D-19. We held
surveillance at the second-referral ho+italin furabaya, lndonetia. lo
rnspe(t the asso(iating lactors ofinferled Hcws.
Mathod3: F,om 776 HCWi we (onduded a structured retrospe(rve
aevlew of all COVID-I9-.onfirm.d HCWg a.d dles having contaat wilh
COVID-19 pataenE between February.july 2021. we asso(rated general

chara(erifli(s (i.e aqe, gender, working sites, etc)ofthe sample with
the positNe (ase5 analyzed the va((inaton rtatus, rhen did bivariate
and multrvariate regresslon logistaa analyse5 to determine related
factors puttinq HCW5 at ntk for CoVID'19 infe(tlon.
Rasults: Buariate analy5rs signiti(andy revealed tha( 72.86% pauents
had a close coota(t (OR . 2.61; p<0.05), wrth medical staf8 a5 dre most
frequenr sour(e 185.71%; OR = 2.19; p.0.033), for > l5 minutes aontact
duration (90!16; OR = 1-t; p<0.05). Healthcare worle.s wea.ing proper
PPE (N'95 and face shrelds) were signrficantly le ss exposed to COVID-
19 (OR = 0 47t p<0 05: and OR = 0./l5: p<0.0S). Even fully-vaccinated
samples were strll pro.le to infe([on. (OR=l.25; p= 0.042). Common
symptoms consisted of fever, .hinofihea, sore throat, aod vomiring
(p=0.0251 p=0.001 p<0.05; p=0.002). Multivariate.egression logastr(
analysis dlsclosed that the use of N95 masks, (onla(r duration >15

minutes, and the vac(ine were the most influentialfactors (aOR = 1.72.
95% CI (1.029.2.88); aOR = 3.92. 9596 Cl (1.75-8.78); aOR - 0.39. 9596 Cl
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(0.11'0.82 ))

Conalutions: (lose conlaat, lack of compli6nae in $/eaing N95 maskt
and unva(cinated status are rask fa(tols forCOVIO'I9 expo$re to
HCws; thus, to 3(hieve maximum preventlon of intra-hospital
transmisioo, the u5e of N'95 masks, (onG(t avoidan(e. and
vaccination, along with immediate tracing tnd strict h€alth+roto.ol!
are allaompultory.

(ontad tracrng, infe<tious dileeses, surveillafte, CCi/lOl9. health(a.e
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Introduation
CovlD-19 h$ in fiar(rj N orl,juid! {un'rell l.edubl! dr.rlcnnt tErkh.&' s1f,kers. HUhtEntni\sn'r..r. ot SARS

Ct,!L: F \r\ hdalrh!:r $r'rt.r d n{ 
"hctu\rr 

rh.y u. trt (nt!( *$ intd:tcd Frtnr\. Cn$J[. ncdric@
\{orl.rs IHCWS)!,mirul. tudl) l,i ofdlCOVII)'19 (a*s A Ft^{hrtir! c(t({t \lud) ot ! l,r8e h(dt'cnn' *o*d
F,r)lllxU.n in thL USA r UKrevedtd nrd. &r' rhNe ttrt.r high, n\l.I inletion r$nfsr HC\l\dru th. S.nenl
FDulrti,'n ln de\ rl{'in} c,unlrtu\- t}€ trrrc H{'W\ ltl rnli{led. lh( &e disruplil h.ullh \!sLn $ l k.

S$.rJl l'cuB. e s \t rI dcplltun(.nr io h.lPlul. dunuonl,itrF)!ua. d PPE usrhrte t$cll $o{ tr t' corclllL *ilh lh!
nlt ot COVID'19 lr.n\misi,n Hos.rf, mln:_ {udi$ hrle RF'ntd tE crt(tb\ c!E$ ol \ !$N !n (_Juflog lh.
in(iJco.r ol h6pndu.d intltrlora. licr.rlhcl€ss. lh{ S.\RS-CoV-: r uuon Jrxj \,rrious ,rn!hd!" pdHC1\'srtnsl Lr
tl'$lilhnu8h inle('ll6. !!n !fl.! k(ing lill:_ r lr.ituLd ft.E'fot. (on{t !'h(nrr. sut(l lrsing h$ t't oft oH
ol thr.ntiJ slrrltsp\ hr gd!.deat\ lo d\uc h..llh. B \lrt.^ dd Fl'crl\' \J.rt

t 1ooff.i..(n fo.rr. r r,506 Lrn up!.Ed ,l lt l\t 10,

Cl,nr$r rtuin! i\ {.ru<ixl nlaturism tur t.t*in8 dl€ lhijn of ,,tL{k{s di*!ss h}" rdtru(inr. qulEn[nins..md

' nr l()n n! (onlrls o[ r na..Ld ,ndar idu \ Conltd trxrDg tm.illur( LJAtl6dcb,ldd rnltnnll,tm !h'ul.tDliox{
ud *!p!rL{ $\rs ur rh+.onmurit!. Thu !e\ U oI i n.illr ct.o -L.onhnlcd t}[i,tlh.llsifcc6a(r uu(in!- Ilc
Frrt uJ!\ k ft(d.d to p.dmn th! *-r!.nin! rnd trr.m! tf,ttdsr DiSitJ qTIi. rin\ (r pl(ilnnr h!!. s
exo.lld{ p( .trthl m mphmdotlnt rho,i. s(?s.lfilimtl! $itholt ditul pht_salul .onkt srlb nte(ieJ hdtr duJs.

Inteded Ha1\'\ eommnl! ronphi n otfers- cough, \rbnh! oi bRJr h- dxl vxe th(Er. ./l {udu r n }hlr}.\u n r.J(inl:

HCw\ \hosed thll bc fmr cNc ol h(lllhLdt $ul$r inletctl f,rth COVID'I9 \ar n)thd o l% ln In {sE. J

\tud! hr SNh$dfr' rr,l inJ lii$o{!tlfi$(!txll l:01 lla}hlu{ $orte^.7 9'i $!k-. irfe.kl sifi rcgul"u

\fn{,r("ni rkh ar.,Egh. nuln^t. f$.r- slkf,t lh(ul. ru,n},r.. Dd'nld!B.

Sh{. rlk pttnd(mr is n.n )cl o!Er. $r rim k! J nr!r" lhe lft(m! rr"slcm oI COVII) 19 suff moneof lhd l.ehm8
ho\pi!n\ in Indn(\ir A a pit'lhn.r] \ttxlt k, J6!k{' d,r,/,tu-Ia,k./ 4pli!{li,n a\ rn wo!.&,tr liu fi{ (onB.r

r4irt pr,N6\. We rtlsp{.'i ud J,lJ}"4 *'!tl..l l&t,f,\ ,r\\tuned stlh COVlD.l9<onlirmd HCWr.

Methods
Popuiiron slLrdres

Thr\ *tud! srs (ndu(t!r.l rtr.r COVlllg sstn {r-! nti'rr.ll hthpnrl n Surnhrtu. trnrr.silai ARLnrs,r Horpihl.
Iidulcru. ln JsuL! llul. l"d.nc\u *as an ft. mdtlL of thL lrNI COVID-|9 $$1. TIL in.idee. d.clitrd ltnr
Frhruur! until \|rf dnn*4!i.rrJun.Auturt:02listhc$o.lsr!(lneld DJI!inhirrrudt s.N.olh.l!d
rcll(hFrri\.lr lhrm dE r(lol{r r.&D! u^rilldEe Jruhf,\r dunn! F('ltrll r--.,uE :l):l ud $qu.rtcd tencrJl
.hr.r1fi\rk\Ii(:,..ra'kLr.srrling\rlr\dr)otrhd!'mthrirhltt'rrNirrr..rv{.nfinllA\.tll!\tr..hnlirm
v{rLr\ lljonpl(t t,r irt(omllcle). Ttte ll!trh!* s a.Inqrh:d.f Ih. onlul( qoc$onn f Ld ('ul b! hclllh.uir \ (rtcA
ssrrcr.d of hi\irs COVil 19 erFAUn tlurturt h.ir e{'.I s s8ftil lnlilfrrl .orlol prrf, l.) llE $ui!' lr {a
drlelope'l ,$,t mdified l('m ! plf\ iou! srudy drub$e tor +c.rttr hedthle $orlcrs. UortcBtua ,\rlunlgr
Ht\Nnl Eujul cDnnn ! hJd xpF,lrd thii nud) *ith fit tthical (l(Jl*! numlEr: lltlKEl/2oll -

(LrnLi( r !..1cic9 pr oced ur -A

Conl:tl urcos Rls cddo.lld b) th ( Infedi,tr PrB!< in .nrl O,nrnn T€rr H(Itrs !xF,*d r(, CoVID- l9 {amfintud
pddlnl\ snho rpf,(jrridr Frr{.I f!.{r..!tr. gtuptrBDr lPlE) *rE'r{.d n, fill 

'o 
Jn.nlift rlBliLmtrdR ('

Lhlcrnule ck*{ co'licrsirh.r{orfltIlcdurse.Th€qsrln,orJR culFrl*rl ollh< n n!.+e.q duml.dlt otc(,Dtr(L
Jurut(,. ol.otrtr1. \s{n(iin! e'^irurm.tr (irxldtr (r.lllliir. dB plt}strJ dN{d ttt\ etr qdI\. url PPEusc 'Ite
u{ otF$oml ptul(cltre equtptrL{l rPPEI refcn l,) lh( )idd(ltrl (hihliB Rc.,mnlrld.niro Th $l<ru tor c[k
Lurcr \* $ ltll(l$: I t lf dlert $$ rlrnljr sith th€ a\) i4ioft]li. COVID'1, {a{ l{o dtr_s hrltrc E{cd fnNrnt:
:l C(ntd $ nh \trirprmd[L COVII).l9 cu\. rwod!] s h'f(tr{r.vnlptnn\ Jpp.fi ] r C,nlaLr durdin> l5 mnul.s (rrh!
diilmL. ol < l.E rlEllf, sirhoul pn,Jxr PfE. SlrlI (oridertd to harr hrd cl6r (url.r(r ur&rserl qurrsliE Jnd

tr!$phuvngcJl/.nrt)hrrngral swlh frr SARS{oV.: del.Ir,{n (l

Wo ir! ;nElls Een slrdilied k,: I r L($ risl: trErn ztr ln(E{OVIt)- 19 q Jrd. lDulgerhenl olf(el: :, lnrsrEi.lEle
ri\Li).lloq zoe rnoo-COVIL l9lCU. cnr+.[.! ri!g.. {ftr8co( v uirr: l, HiShri{rpdrin. rCOVID.l9 trrdmd

cl)nldtrh(io!J: r*illherlktsnbd€{npltv.sllJres.rn(ludin!(hm.lrrisllerofHC$trudhd8en&i.l[e.u .sJ
rrrptoms- We .rndlzlrl dle ddn lsrns SPSS !.fltion 2.{ (Chr.llso. Illin$! USA: RRID: SCR-{D2t65t. wc .rnaly/..1j
grN.rlchrh-tensri.r. n(ludin!!!c.8erJe.. srtrlirp snd\. Llixd.onLrl.(otrt*rduElnr. !*.in.rM surur. d dhdr.
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th$ .or(lnr. r lf, sr $ith rnlcdrd tlcws Io ul.!ld. tt! n\t ul u. \ t t rd dhsqun' rn rhc ls o{ oltg({r- tr,trr! A
ri,rplc llflsri( Illresq,n tsl tr-is nstd k1 .nEl] d llB Fnrp ol nlr. rhJn l$u (!tLg,ri$. Wc cMii\l (ul nrollr lri Jr.'

l.,gi\t!c rc.!N\r('n irnltti \ k, *.-. fi. rnlrx'ti.o of lrctoh ln'm th. (hrar.niic\ ol'thc uqtl., ($ oIPPE. nad rn.ctr,(
\t us (r rhe n\l ol'COVID- 19 rnt\rhn n h..lth e$L $,{k.rs

Tracinq llow(han

tiqure 1. Conuct iradrE tallirdrril

Retrlts
Thrre * rnj 75.li* ndls ,illing .rl il}e sun cill.r.e t('rh dmrS &e \..rDd \rrrc whLh sts lhn(r hiEhcr lb.ln rl lhc en.l

otdE fir\l \l!\ e. Si,(i_ fErcnr plntiplna hrd clo*'.(m!(l rnh rnle (tt{ ttr{t.\ durin! thr {.!nnd satr (\et i l.

r.:Ll, r sury.illec. cont&t r.p6t rth confirm.d COVIo-19 rt fl

tlntr f$.d o{tt tradit frfi
Eirly-Year tfnd ofrhe [rst wav. COvlD l9) 188124 29t)

Mildl€ Year (Se.o.rd-wive covlD.19) 548175 896)

Clcaa aolla(t
69 (36 7er)

353 {609t)

tclbi ur
691100%)

201 {55 t

Skll Nnr (r \ rlh fNr.trr\ \tJl'
(!,) linrlrl ( ()\'lD-19

( onlrri niih rrt orplor!.ii. .onlinmd ( O\ lD.l9 c.$
' Trr.trrB \url5 t\ro dr]r kLlirrc. nlirnlrlrr'rr (i ol.(Dlit (d(!*'

( ort .1 siit rt mplomelic (onfirnl({ ('O\ lDL 19 crk'
'l Dd,!g \[rnr nt o da! \ bctrr s)rr)phnrr\ ol .o,rr rnt)':d ..$c

Stxll lilt\ rn Ihh ( llllc!('I|urcl lr.rer[! Iirm)

( cgorr,];il to.lo!r ((xrl]d (ntlrri. i!'
a l^L sralllirL\ k,8l1l^_r \ rth !1,nfinn.'d CO\'ID-19 SIJI
b N$ usrns F{'pcr PPI lNg5Kr.'qi nxlrt iq-lrgl!\ li(.. shr.l.l

8os n (\)\ rrall ,
(. (ixuad duraltnr nkrr. rlun l5 mnul(s
d. (ir.ru.l dl\linrc lcs lhrn I li ln.l(ys
c. Lat eo alr \'th conlirrled slrfl l!{ic,:t- l.l dlts

I'l!'ct dll: ( nlsia
1S!'llater.urtrlc u il &L P( R rNulr\t

No S!rflont

R R SlRS (i,\.1
lnd (1)\'lD,l0

\1.(,.\l lvl: t,r )st I t\ t,

tuctir.nr(,,rn\ u ,(:rl(.l

( ()\'ll)- l0
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Oirt.ibution of PPt ur€.

tta
CltaracLrlstlcr ?qddra (n . 7ol

nrf,
3l 47 t4

37 52 E6

27 38-57

41 6141

10 14.29

60 85 7l

17 2129

53 75./l

11 24.29

53 75.71

16 22.E6

54 7714

2 2.46

66 97 t4

1 l.d3

69 98.57

?a.g.tn(tr-7!6,

102 4278

404 5122

4U 5722

102 12.74

187 26.!9

5r9 73.51

191 27_90

213 30.17

491 69.81

179 2535

577 74.65

9 1.27

691 9473

5 0rr
701 9929

T.t l P ot t5r cI

1 193 (0 729 - 1.952)

o.$9lo.u - o.n,

0.63 (0.232 - 0.922)

0.829 {0 458 - 1.465)

0 742 (0 420 - I t12)

0.E72 t0.447 - 1.553)

2 27810 482 l0 756)

2.032 {0.234 - 17.640)

N95ma*

llo

ito

335

431

:l45

r97

519

2t1

230

ta6

195

581

1l
',61

6

770

0 482

0.003

o.o25

0518

0104

0285

0.512

9.0.05
PPt P!.e,ul pror.drw.$lipnEnt

Sdrsl! {a[f\ r.B r.\r.J F,\it^. tx fI)VIDt9 H{i\t ('l d!fl tr(r [mit. rf{d brltre.2J-}.r. rnt L!rn! h
SurJbll.r fi'nfrmsl I1!l rr.nl \ h!\ rng .lL\€ conl rneh.J ]l86ii {OR=.1.61ip<{,.05rm'\rlr_ f(r>l5 mnullirqviI
(OR=l.l:p<(l05)rftlui(hmedtlt{rfl^themonfR.ikntvih.,€llilTl?trrm=ll9rp=OOlltrMosrly.infr.td
HCW\ Lkrrloptd rtnpldrr srlhrn lO.ll1r 19li 5?' . !tlo{ ol r}Ltrr had lhil'h n th. Nrnrold rrn l4l E6r+r RNI
r\$sr$cnt \iow.rl lhat m(br uI hem w.re d irllrnrL\iilrr o.L. l7:.E6ii- P{rnr\ D rft trxt F,\ui !r and mTdrle n\ults
lix COV[)- 19 had lrrn F.r i(r\lr \ acinddi (OR = :l l9i p < 0 (]5 r Er.n (r i_u,r.d Fri.rt\ r!xd\ ]ud (dmpldc
Jo$ 0ICOVID-I9 !acm(\ IOR =t 1ti t< 0{)5rl*^ I r

Bdh's \tpft*or r dnrnh![(r ol'IEreDJ p ndi B dqul,trenr I PPE, ]IC W\ *ho sr{dl19S nEsli dJ r{e stt,ekl!
$.i!'nor lilrl\ lI hr tx^ilir( (OR =0.17: p =0.1)(-1dd OR = 

(1.{6: p= O {,15. RV(li!(l} r. (h lhe olrxy horl. p.ltenh
lddnolrcJrttuPl'EcndetllobcposurlrtorCOVII,)19.ullhoushuNiSldr.rnr(*e1...r.

C(tnlimrd plrMr\ r,rrl) $.8 \l-rr{,r{{urt 16: 86ri r (oR = .t tr2: p < 0 05 | Thr} .rFn(tu.rl crulh I 17 l.li; }

tOR= l.slj p = O.{r.l). rhrrrrrE! t Lt,:i ri(,R =:56: p = 
(}.1)0: L telerl lU,a t(()R = l.5q: t = O ol5 ). li)rt thnrd (-r LS6,i I

IOR = 19: p< o.05)- ud.-{'hrlpil lT l{'i xOR = l9rrp=ll.l8llI Thc! ntilE erlxtrEd dr\prer n(r shnu
M.tl,rshd(. $mnk'm:llt( }K'W\ siri n fdiv. s$ah rt--rthi ins lil slth (dth (10](rir. s,n lh.od lllll.ir-
rhitu nfi.r | 9 61., 

'. 
.md ff\ !r I I I l';, (i! ,, ,

yuhilu r.gnri,o l,'girlr atrJ!"ri\ t{ir H(t-\ n* I&t,6 ih(Dcd lhat L u* ot N95 rna{(\. cortht JlralrD >
lJ mblr.r.,rnd rh{ r,r.cmc s$ r,hr mt^! inn@lrnri I&tE l lOR = l.7l 95.iCIIl.0:9-!.t$r: uClR =-r.02 9.5,,26;,17r-
It.78,: rOR =o.19 95rrCIl0.tl.{lll:)Xs L'r '}.

Disaussion
I'n.unMi{ ([lhRJl.xtr\.al b.,- !€!crE .t(olc Epir.{sv s}ndmrn' ctxl,Ilrrlru\.] (SARS{oV-I| halc !"u*d pncu-

Dru (rdnutuus di!.ae tc()vltl l9). shtch sF.nd rrprll!_ rhnr8hut tk( sidd SARs{ov I inli{tAr.d hL

a\!'flJtlxDdreor.!urcn!ldt,,.rricdruqllr)ol'ItE tueofrh, Vrc.d,'l he SARS{!v-: !irur rs srilluh*lcrr, bur

uhd rtr ht l.osn i\ hnt prr\(ntion ol irs sprlnd ir r.ln.d r.) drtrDgnlPbi. dttraru.\. p({El ru nuirkle.. rnd
pl! \ ctru\ !, m!'!\llr$ . Th. oulht.l ifl lbc Hun.ro in! br(xlhl prcrtnlnM ,lDrcr,r:trrs iD thc Iunr oIntnl -ph.uD.r(\!or rJ
rh-asuc\. rcst cti,h\oo trr,hili/nlid, {Rcnir! ofr.r\cl(h.,v,Ln.r. !'ontEt rrr(inI. d quJnoiin(
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Distribution of pati.ntr' iymptom!.

Corgh

tlarrtloi

Cephal9b

Uy.lgla

vomith9

o

o.o71

o.o02

oors

0

o2E5

0.183

0.E17

o.545

o.oot

0.753

3.9t7 (2lSO - 6.s2')

1.8,?210.93 - 3552)

2.559 1r.312 - 4.772)

2.594 fl .092 - ar 59

2-t31 (1.706 - 3.6,|

2.27E {O.aa2 - 10.756)

1 .9:!t (0.721 - 5.194)

r.192 (0.270 " 5269)

NO

llo

NO

52.85

31 14

17_t1

a2_45

21.43

7A-57

t0.q)
9(,-ql

32.86

67.14

2.E5

97.11

7.14

9286

2.86

97.t4

0.@

1@.00

4.29

95.7r

0_00

100.00

:0.17

6933

r0?0

89:0
963

9037

4.11

95.a9

1!31

8559

121

98.73

ta2
96.1E

241

9759

0,42

9958

0.57

9913

0.14

9936

11

12

5A

l5

7

2r3

493

72

634

6a

6:,8

29

101

505

9

697

27

679

17

549

:
703

mz

709

257

5t9

8a

692

a3

693

*
124

552

tl
765

32

19

757

3

771

7

7ar9

I

775

NO 63

Yes 23

No 4?

2

68

5

55

2

68

0

70

3

0

70

7.15E (1.723 - 35.E50)

.{ sruil! b} Ya! Ca..r (a. illuslrulLs rhlr trE r u rR' hEnd mE l,E\ ul.trt r(, hle (lN conu(l si r COvlD |9 plrints.
VuhivnrhL Jndvsir bl!<rl oo !p(. {\. dufttion of (,*rhr. ind (6tuei srrir! ,*r r}L 

'n.ohltitxr 
ptrrrr. r prdE i\

nr(lrt d rbl ot hcmg rrlaat.d * ib COVID' 19 utier I' l drl \ .t {f\ure r,, \Irpr.mllir COVII} l9 prli! IARR
lJdiu\t.rl alltiv. risu, I .r: e5., CL I I 5.8| or dlt 0 ud : &)s rirerltuir inder prrienr's srmpr,E rEset iARR.I8:
95'4 Cl. 1.5 5 ol. Tfu trgilr5l ro*,( 6 h r ro the har *rl,n* sd outrdc lhL hotE Shll. itr dr. lmil) clr{.r. tli\
{(rnpl.inr *ill ru ,e!l l-.1 dr!r L.r.\Friun.

The(dn,n'nr \nnsiumui6 .(n\.Nfth. (rrio8 i. rnulb..iRtr (.EI{t i, r.Lhrl nn$ qi nDrl,E$.1m.
r n-hrpid !Jrd. liur'B ros.G+r r otl! tl.,l,x.. l[d shariry a lchrk. Mu t r.rri.$b Jlrlrirr Jllr*&l thd l-Inr l! [l.tntf,'l\
hrdd,\RR otli.l (95,t C!.5.9- l l.J,-.r,nlar triU rhe srtu Frdnr. rn l d aRR ol6.(l(95il Cl. I 7-:l.Or dorpr.rl kl
olh., dL{rituti(D , \d.ls \u(h r.r'nt.r\nih. shfitrF lchid.r .nd hin! in lh. em( st*-(. HCWr erFE{ l0
confirnpil turtenrs h.rl l('urrscorc\ $In othrs hlll nrx sutrsticdl! !lnit l.Int n\l ol COVIt} 19 (ARR O.{i 9Jr,t Cl.
0 t-1.?r.

Thr(t reln'spc(u!. (ol$rt studies c!du!t&l riil llctrEs l'('r rhg dcuk-n.c ol COVID 19 io HCwl c\po*l (r
COVID 19 sr\emlrso erFNd fE(plc (e liD,cittr\ srl our*! r i, \ryuhd. ChiM. hd !.utc .omplJjntl Th. m.d!,r
rlrul lhcrubrrrs$'.a ll l_(.lri. d Ovt ot H(-Ws ltr(1! ft:mnlci PcR<orliflnd COVII] 19 o.--urn'd in -1lt.9ri {:8 of
7:Hcw\, TtL.* HCvr u.,*ed hi!I{i\rIcasrtuldrlttidlRRl.I ltlcl.I -15k,:t.9Jlr-Ixxf,h ds$ltnSbenE
nlldrfLrprri.nrlontd(RR.II0lC[L.l]li!i-95l)-6.711ulll.lillCI.IIIlu7lul.L-.rpllljr!U).ln8so*intku^
(i'!{rIIp=o.oll.d iftppn,prinL u'roiPPE(RR:.x: lcl. l.lIr'l.ltilrSom.pnieduressu(he\..rJ(heJ
lulr L-ln'r!l. .udxpulflNnr]- R3u\rilrtn,tr. lih.^lFi tn,h-.hrr..(l[,r. dd sPulum rkdrD d frn r\y(:x!d uifi an

rylnpadn3
Ch.r.d..i3tica PotitI!r.{n.7o} t.g.nw(n'7o5) Tool P
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st.pms. mulriv.ri.te rugrission logisti. analyrk fo. riik l*tqr of covlD-i9 . xporur..

djurt d oR Itl. canluarl.. lnt rv.l
!or.r upr-
o r05 1264

0 450 2.1U

o 421 1 931

1.122 9.201

0 353 2.091

0.542 2.945

0.838 2.675

0.129 0.842

0.426 ] 92a

1_426 9 233

0.t6s 2103

o 562 2 999

0 834 2.552

0 rto 0.846

r 720 4.648

0.168 1 919

0 580 1.019

0.65a ?.665

0.129 0.8/K

1743 8.733

0.666 3.016

0.892 2-)01

0.126 0.816

r./5J A I lb

1 029 2 680

Slep

Duration (ont (t > 15 mirute
(onrad mcdk.l 3taft

tae5hl€ld

Marl.rNgS

Dun*ion contaat > 15 mhda
Conta(t flEdi(dl laatr

Maslcr N!5

Du.anon (onurt > l5 mhute

Cont.(r rn€di(al 9rff
Fa(e shield

Masl(e{N95

Dunoon (onta(t > 15 mhuta

F&a rtFld
M..lcrN95

Duf.oon @ntad > Itmlrute
M6k.r N95

0.36

t.12

0.91

3.62

087

1.27

150

0_33

0,91

3.63

0.88

r.30

1.,r9

o13

3.46

0.85

132

t.5l

0-33

3.90

l.rtz

1.55

032

1.72

011

0_81

0.80

0.01

o.76

o.5a

o17

0.02

0.Eo

0.01

o.n
0.54

0.18

0.02

0.00

0.69

0.51

o16

0_02

0.m

0.36

o.12

0.02

0.04

Step 2

Step 3

Step rt

st.p 5

nrEi*d n\l ('finltdu,n tdlict{ lnmilf itrl'.r, dv}r.nd li)br lhr vu(_. otlrun\mi!\in tatr }lCW\ irtlLrliflI that
lrurmisi,)n ertr hlJ'txn r{l\iJs lht h)\fild r\ srllrRR ]?6lct,l0:rol77l) Bur our\tud! \h'scdrhlr oo\t of
tl{]w\ltt nli'(!ll Iur hn\ inl (ontul $ rlh orher trrdr crd slJlr . htr $mpntrot' !.rnrulNndr J!al\sr r(lrakd
lhll lhe n\t *L\ Dor i!:rilr.Jtrl.

'ntcrmeN f(tr Dis('rr C(nrulud Pr r nD tCD'O.iLliN nBrqn r\.1,{(Drd ilthLtnct{o-lr( L!l(Li\18\
fi:n! \a L.r. hid .,xrrsr r*o d!r"J tifilrr' vnn.r'o. i\ C()VID-I9 .(nlinrrl- *{i x lirril Jlrlxrm ,,t (rnLr1 lrr
l5 mn$rA P<oph s h, hnr! hrd d{r* onlIt nr sup[r,*d t, &' rhr ,&od,xr-1rle J \$.h !l Lrn tue div\ liur (l,N
Lotrufl. rv,lr(. UDJ $or x 

'nJ{.h 
J m(a'uN ro F.r.D

A nEu rmlrsis studt re\ult(d in ll,trtr \!N\ spBr.l lftrrr lljrlr"irr I m &strb-u! hctBccn F1'pk tlln < I m ln = ll)
7.tt'. Irrn.d diusl8l tlds rurF laORl {).1x. e5.i Ct l).(Il r,} l).18: n\l difl.Nr(. lRDl-l{r.1i. r)5.,i Cl -ll.l ro -7.5.
nrl$dL'r.rt rr!r:h.( \r di\l|ne( p nx il$ pR{cr[ dD ri nrrDnlntrerbllRRl:0]p.rmanrtra'tonp=(1.!l|l:
tadeful. t€nainrr_ r Far nl.l\ts FrliJdl li.l:ture pnnednn h\ rtducing rh€ 6l ol rtrf.'(lim (n - 16l?i {)R 0 15.95.i
{_l007l.llr 1.1 RD-ll l'i -159||r-10?:krs(ulJrnr!,.Bihntr-*srl inrilFr*.rnn HCW\o{nf Nqr i,r\'f,rhr
EsplrJlrlr\ thu diTrt$hle surstal ma\ts 1eE.. llu$hlr l-: 16 li\s ('lr,s $$l$: p =0lBU p$lcrior pn$$ihl)
>951n. los .ra!inI\ ) Gugtt tr *^ aI{, hcNlitlrl lionr intrrt,r,r ti(,ri\ ritr b r.du.!n8 fi. n \l of i.lc(rD i o = .17 I lt:

,I{ (, ::.95ll Cl l).ll kl r).:19_ RD,llr 6l;.951i ( l -ll 5 rr, ,7 ?r h\ .cllurtr r.
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loltulh(\ir.!\tudyinnrS(sbotlno.rdLiho$'dlhrrsi\CovlD-t9rrnliml\lHcri'sdd'n)en\tntdl(R.Jrd
hdiotthLtrrdidnor us 1,195 mal,\.(ll. otihos $r crserqu!hospidneJ \ilhFlc'rnx,ni!( l6 7!?r Fufltunn,f,t.dr
\tud) dr *lo\d thd a k't .I HCW\ r ho di.l tr(tl *cJ, iny :,{95 nr.l\I. hsl (kt *' (Dtk r lix dualDn > I 5 minu l!\ l. \lcd

poihvr ThA lin,.inf $$ iupF,ncd h!_ rulur irlr drall sis \ ho(lng r$ hqh Lign ilitanr'! I(r duntion > l5 miDtrlc dd

h lrdq-\ir ol I l?l llcw\. l7 H(]trs kn t\ttd F'\'tir( h,r COVID'le r l2 HCWS h.'d wdt+.hrtd erFxur* lnJ
5 HCWS h,!.1comrlrlrir-r cr,F\ure{lxc (dntirclr lr\led FEid!e for COVID-19 Flrnling *ifi lever (p < o-ml )aril
r.rp.r(rr_ \npktrnHoush {0 = l)ll):t). rk"h€ss r)r herh lF = 0.015} lnd vrlt lhnul lp =0 (nll

lr lndon6L( rhlj rbsr (rrm,n .lirrcd fifllinrs in irtrdll.l qr('!u!h l6l.(rnr. mIlis! (5:.1'1r. l$.T i.+5.:'4r.
\{n rlull (.15 :,,aI h!-rildh( tJS.:.aL runn]" kM (:l(l.l'rr rnd nr\!|.. plin (l{l.l1il FuntE $d}\is $oud rh]l
r$pirJk4.- lrxi r\ur'Nbnor!4 n$ifesldxtn d|tlld 1l:{, .rpP{rr. P&,P|. in rht $d grlllp >5(, .!eu^ llnd tu ptc*Lnt sllh
nkE..!{'l3itrr rhu ones,n !!e lsuP<19 }rs.

A rltlr liuu Allld 
'( 

., dl nx'$Ed Ud llcws rld :5-11 ! ru: lul N{, rix.\ l,'h<, ,,!l 0E' th'$ .!rd l8 l'l }rd\
(!m =o:0.e5.t Cl =0.Oll Og(lr. tlcws !8cd 35--{.1IL.'$ hrd87dnt\ kq.rns\ rhJn luhjeLls !8.'d lt-:1}'!d
IlOR =O l-r- 95't CI=O-O!-{,861. Funhenrr.. HCW\ lilm8itr lhc sam. hro* *nh rnot lh rir ncmheN!e liur
rimes frE pM. ro COVID'I9 th.rn lkr.' $ith < -1 mdlctr la()R = -1.77.95r,i C! = l.(r-1.1.:6t. L,!8 Nrln!
crpenctr.e iR-ler$ !snto.\s f.x COVIDI9 inrt ntn. tlcw! {toh c u!*.tl : l-lt0 !d!^ halc ! k'$d rist ot
i..nonhdntlib.\hdhlrconlts1l*.Jt,ytey(-r(AOR=l).01.95'tCl=l)01 0.{161. Ourd!t! slb*.\!thll thc

r!€ gnup oi HC\l \ is Rn Eliled k, rh.' ri\l of COVID - 19 in t&0(n.

Dunn! rl[ Delr! ra!1. drl88 un\$lirutd pdrlFDr' $'r rnLdidn [oll('tr{p.f t1 dat\ (!OR = l7-69 dr)s: knxl =
:J.l? I dlys r I 9 Fcot'hi slR r rtraled sith SARS {oV. : I 

t).1.7'.i symptomllu r. On thc oth('r h{ul , L 15 I \uh l.d! !r ere

lullrv.!nr.ddu.ii!!,tuJi,ln('llos-opof.r9drr-s|IQR=l5-5trd!vs:r,{d=ll9.:18diyr)sd:.1B,'f'lt$.N
lf,It.lr1j$ihS^Rs-Cil!.:l75ui\rhr,knntx(,.AJjurl.d\,ELlurinPfit!$a!e*
lorqtard n, rt!()u\ p({i,xl [9]'i l9i',, ( l = 8l't-96';)l

ln lhr t.drl o, D.!.ann(r l{lh. l0:1r Auluit l-lth. ll,ll. (onrpLle r!$h!ll1ln stth COVID-|g !&tfts qi!\ X)1+

Lllsti\e h lErertng drrti(ln lrr|nt H(*-r. S,,c(iJtk'., dlrurnm.d !!rd ilha k:ti\rtd \irus \*unlrin rn

hLalfi s ort.r\ rn ln&nE\ia !ft1 
'li*.-L,qd 

l,n!t r l.n tull] \ R!trtrL'd \rill h ahR lhnugh inlcctdD. o!,r:uJ]
\ho$.d shrilu re$I rlr lhr ! .rh{ HCtr\ {ill hav. n nsl ltr tt( inl.t d

conrpil]tron,mm('ur*ud! { rrNondJ} lnistnd 
'n 

S@b\ r \hos cd ftrt !lo* sdJ.r (7: It6+:oR !.61: p<oil5).
.,'nk.rv,&-frrrnm.dkalsliJl(ltJ7l'i:OR=L19:p=O.{llt-r,.o ((ntdl.luhlirm > l5 minrl$ (9ffi. OR = l.l:
p < 0 (l5 r jho*ed nlnif,ror dillueE.-c\ Sinnltr r(, pel d\ {ulie\. PPE (1195 lnJ l*e \hbldr, s$ eld.ndr hMd
efIatr!en Edkinflhr(OR -l).-ll:t<l)l)5:U OR =016: I < O1,5. B\IE.ti$lt). lD lh. ra@litn.. brrarill!'rBl!\is
dttlrnitu{ rh!r bdh tddltll.d HC\r'il OR =.r-l: p= 1,.(I)l }ud lull)-r&rinur(d ticwr tOR= l.:5i p= o-Ol: ) sril hld
rhr ns\ ot intudotr. Molar$rk N!re$n,! logrrE !ml]!r rlE,udd thll thd u*,oI N95 rtusls. (trttat Ju in
> l5 minurc! lnd th( le.iButiln scn lhc mGl inllurnLJ lsrr,rhoR= I 7::951i Cl I I {ilg-l.8lil: loR =l 9l:95ri Cl
( I 748.?t ri ]()R : 0.:19 95't ClO ll-0.11:,

Otrr \rud)_ conEr *ilh vnr lmilntiqr. W{ did thL r.{ rimltddrlt ftiultrn8 rn binyd tu5oh F^rrtrr rsull in onr
\rorl rcr treg.drlc in rxrhcr. Inntcrmre. *c i'ould lxll c!{df id.nr{t lht.rpGm\ leadi.f to irfr(txm e\ r,
oh$n'lrnrul rrud)- Ddr on PPEu!. {r{E lirrieid. \.ll.n:txn.{..t.il did rx, in iiL rF--ificslm (ch ir.m ur.d ii.e \uh
or0mrl hurllilsh ). This s[rdt dM, dd n({ .onr il.r ,tltlr ly m('n$trr r lxl rh! hat lhc mlN[on. Thetlfor.. trh$ Lrkm
cd herum,Ed m funher Ese,Eh.

Cotlclusion
Our slud)- shotrr lhat cl.,* c(nrEr rnhCOvlD-19 prienli. tl{rt *eritrs N95 m6ls. ud nor sdrdnr !*riDkd Ir nsl
fEn^ fr:r HC$i t, ger rnl(\led *ith COVIDI9 Tll(rclar(. dt|(1roce k, :ll'95 rsl\. .l(^( (o rl !!oide.. Jnd
.(nplere u.{inrt6 rrt arl mlndrkrt- Profl<r md pld testmS is un&rhedlr_ Jn({t!i ket $Brc8t m minimyjn8 dlc

Data availability

Frr:hrt R.B*non Dnll.n Anrl!\r\ r, (-i{rlr!r Trtrnrr S.^r'll nL. ld C{l\'lD 19 dkrr! Hr hrrk_ N,rl6 rn
i((,rrl3.t R(l-.nrl Horprrnl. IrLknr{n.
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Fi{shLr!: R(IrArro4 Dru .i ADrl} !t ol Cont{( Trr.nrt SuncrlLD(. ,n, (()\'lD_ le rrn(\r! Hralrh(rtu \\drteA rn

tuc,D.lr) tulir:J ll,^Ilnil. lndoru\ia.

Ih^ pnrc(t.orruos tll.r ft,uosrnlr r\lcnd.d d!tr:

. R.!&-h n,\rtutr,rntJr Tl'D,l(,r\

dr TPD tnnftrL.l Con*_nl.lift\

D, r u. rlukhl. u.Jrr rh. r$tr\ olrh. (cc BY I o'
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provaded the origrnal work is properly (ted.
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This resear(h presents key elements and reduces ambiguities in current healthcare infectiofl's risk
evaluation and impact of tracing activity. This draft does not completely deliver on these
dimensions, and requires minor revisions to achieve its intended purpose. The goal of the study is

represented by the mobile-fus.d applicalion used to link between CovIDl9 diagnosis and
healthcare workers risk factor.

Introduction: Auhors correctly express the general concept of traciog and s(reening cases
among healthcare workers and the importance of prdecting healthcare !"/orkers to protect
frail patients- lt's u5eful to add a comparison with a European hospital in line 7 e.g.
(vrmercari L, De Maria L, Quarato M, Caputr A, €l or. 2021)

The study was carried out in the period February-July 2021 - so the beneUt ofvaccination
in reducing the incklen(e of COVlDl9 in this period can be reported; rc I suggest
compa.ison with the impact of the Hw vaccination in an ltalian hospital in the same period
(llne 8) ' e.g. (SrefanlziP, MananelliA FerorelliO, SoldanoS. etol 2021) . You could tryto
estimate the effectiveness of vaccane in your sample.

Methods and results: it's a retrospective study and the database was composed of the
online questionnaire; the analysis aims to evaluate distribution and risk fa(tors of COVID-19
exposure. Information bias probably are reported in database-

Data of quarantine (how long) (an be further clarified. Probably the average and median
time interval betvveen contact and reporting symptoms can be reported

Authors correctly underline the limits of that studythat affected the quality of final results
(family members, contacts outside the worl(place, use of DPI); also the limits ofcontact
tracing in epidemic control can be discuss€d in the last paragraph ofthe discussion - this
article can be an irnportant conrparison - (Piasecki T, Mucha PB, Rosiiska M. 2021)
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