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The protocol of the current
systematic review was performed
according to the PRISMA guidelines,
and was previously registered in the
database of the International
Prospective Register of Systematic
Reviews (PROSPERQ), with
registration number
CRD42020167132.
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The protocol of the current
systematic review was performed
according to the PRISMA guidelines,
and was previously registered in the
database of the International
Prospective Register of Systematic
Reviews (PROSPERQ), with
registration number
CRD42020167132.
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The articles that fulfilled the
following inclusion criteria were
selected: (1) studies that evaluated
the exposure to fluorides through
recent biomarkers nails and hair,
whether by comparing any of these
with a different type of biomarker,
comparing these biomarkers with
each other, or performing the
independent evaluation of any of
them;
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A digital search was performed in
the databases PubMed/Medline,
Springer Link, Cochrane, and Scopus
of original articles that employed
recent biomarkers for monitoring
systemic F.

The keywords that were employed
for the advanced search in each

old = Sk =
EIT@})F)“ (25 ZafHor O Zst= 3ol &2 database were: fluoride biomarkers,
0 i|_+_6$ o7 OAtol o == a4 recent fluoride biomarkers, nails and
(GI—?LXE'?-OH Hs?gf) O AYMAE/ATL XA 0 of hair, altogether the Booleans AND,
E1||_O|E1EH1TO|AE ;*T”%f Ee| #M m o= o OR and NOT, using the following
oir} —= =27 O g 20f g ™27} 0 o1 terms without abbreviations:
e o £ Lol X228 “Fluoride biomarkers” OR “recent
0 719=e ZuEee JZHe ride | s’ OR “recer
HABIICH g ) tluqu”de“ biomarkers™ AND ”nalls OR
- %ﬂ%Mw.%f(Orll' o101) O 6_H%,fE|E AL, M “ha|r, ﬂuon_de b|_omarkers" OR
of IE_HBH I‘|E"3|‘.O||6§ =S AM recent ﬂuorlude_t‘)’lorparkers AND
HIAIEFOJ'ECFOL TS 0O 2 A= 2404 nails” NOT “hair”, “fluoride
S OJLHOj| ZAH 434 biomarkers”™ OR “recent biomarkers
and fluorides” AND “hair” NOT
“nails”. Open access articles were
retrieved and those with restricted
access were retrieved through
institutional access.
5. 281 NXAl= A7 MEiS S50=2 First, two independent reviewers
FlsIA=7R performed the screening of title and
abstract of each included article
according to eligibility criteria. Then,
the content of the abstract of each
study was analyzed and those
articles with relevant information
of: ot = sl == regarding the subject of the current
0O ZASH £ 9ol WIIXPt SX0oz Xz ¢3E M 0 review were selected. Finally, the
MEHSID X|Z DZSIEE SHo|SHALT, [ OfL|2  selected articles were evaluated
0 82 £ Ho| MR U HE0|| Ofsf MAHR through full-text analysis in order to
2 MM, £22 UXTE HO(0 1 80% OfAh determine which of them would be
LIoXl= 8t Y7t 28 MEE ofALt useful for the elaboration of the

systematic review. Each reviewer
made a list with the names of the
articles, which was updated in every
described step until defining the
final relation of the included studies.
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_E_?_{_lxr MK t exsz2 xgg ASH O:IEj ? X
6. TN M= X=FEE S5O +HoIR=I) study were collected according to

standardized forms that contained
the most important variables to
analyze regarding the subject of the
systematic review and the selected
articles. This process was performed

o: O = it == independently and in duplicate by
O ZASH £ Ho| HIIXF E8tE 2619 o™ X2 M O each reviewer in order to compare
2 ZZSX|0l| CHaH S0l ZEBIULCT. [0 Ofl{2  the recorded information and correct
O E= T "o I 48 MA AR HE0AM Xt the differences that were found
BE FEOIQL, £2 UXTE (O] : 80% O] during this step. In case of
A, HHX|e & WK X2 =58 5Lt disagreement between reviewers, a

third reviewer was involved in order
to resolve it. Finally, both reviewers
completed once again the forms for
each study with the corrected
information.
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The Cochrane Collaboration’s tool
was employed to evaluate risk of
bias in the selected studies, which
includes the following domains: bias

ole of: of mEof o Of: OF2HOfl THEH ROB & ESI!H o arising from the randomization
3t ROB T7} 7PI; axol i & O OEFI._Q process, b|as due_to dev_lat|ons from
O ™oy, 2213 O T8t A9 il = ~,intended interventions, bias due to
O x;ﬁ;—,' ™ = A, u NFESU missing outcome data, bias in
SNEL HIEA| SfAt eIl st £ th d
E‘:l 7E;1J—l|_ %79('_9' _E OF;JI‘— AxiEIL A meaS.Urement'O the OUtCOme, an
JlR(@E Yol Az O Eo?_ :OEJ t 5 bias in selection of the reported
I 2 pEol = 601)|\A1EH EJ_';'% Rt result;. A description of each
Mzl 2L0) at MEH Oof domain was made by two
independent reviewers according to
the information that was evaluated
_ within the studies and a specific
Ol Of=HOfl CHet ROB & grade was given to each domain by
NRS| 7t 2t mrumtn s, M O using the terms “low risk”, “some
o= of offoy st O w0 SMEL &l o oles ¢ concerns’, and “high risk”, as well
ool Argst W, 1 |
ROB T} i SY o8, [Jof|e  as an average of the detected risk.
[ mat JEH sxz ma O RCTEE Disagreements were discussed, and
[ Med Hi=2 O EOC"— :qu e &t if needed, were resolved by a third
SO 2t G reviewer. The RoB 2 assessment
ot = tool was used for the elaboration of
the risk of bias
figures [22].
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Despite the result of the risk of bias
analysis, the content of the selected
articles was relevant for the
development of the current review.
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o ZMA: PubMed, ISI Web of Knowledge, Scopus.
o ZMTIZH 2000.1.1.~2013.2.14.
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This research was financially supported by The National Centre for Research and
Development in Poland (N R130006 10) and grant MODAS entitled: “Production and
attestation of new types of reference materials crucial for achieving European
accreditation for polish industrial laboratories” attributed by the National Center for

Research and Development.
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The following eligibility criteria were
considered for study characteristics:
humans, hair mineral analysis,
elements or minerals, reference
values, original studies.

2. HAX Bsipat viH20| AFH 2TES 35|
Mo Lol BuMoE TEESZHE
O|EH0| A= Z< olofl Chst HesKErEst 01R)7
HAMEIRALE?

L O0f Hotod:

old .

;I;r;l ldrEH peg gg /(= EEES0 S=5
S mecs ge O 2T o Neol A
Aoicg mm gt TR o e
Fistn ot iR
0 20y n2 58 A2, Jeln
Sk 0 0/ #oldf et =
0 Zsh|x MAE L el et
O siga9E i D s =l et

gaskEget 01))

RN
2Me 2

4

e

|

i

Lol chst

—

r
re
oy
£Q
gjo




AHH(Ref ID) 2 (119)

1MXHESTAE) Mikulewicz (2013)

3. ZEUE XM= ER0E ZeHE ATdA Mo
ChsH 2EoIALL?

o OFf = ot &5
O 2A0| Y BRULAHRCTE Zafdt= 0|

s 41 oo T LSO Ot ofF ¢l
0O =2, M HIFALETLNRS)ZE Zotoh= X0
CHol 43
0O =2, 79 iy HuUYSAEY SH HIFAY
o7 255 Zoloh= A0 tisll 23
4, FOH MX= ZEHQ 9 AM H2S
AESIAEIR?
= Talaiof of
UL o (B IZEOHOF o E_ = OH%F e Information  sources: PubMed, ISl
S5 O Zetel g9 gug
sh: 5 o= s Web of Knowledge and Scopus
4___).\_3 A'.g - T _ = _ _ _ _ _ )
O = 'T; 274 O|;O;| O QlAa/oin KA (access ZQOO 01-01-2013-02-14)
(@E=0  Hgeh E2) 24A] 0O of Full electronic search strategy for
HIO|E{H|O|AS ZM5} D_SH':*E":'_‘OF We x27} W 25 0] PubMed and other two databases
ALY, = OET;BMLT ﬂgg 0oL  was as follows: ((hair[Title]) AND
O 7I9ES HMms o C == (‘reference  values” or ‘reference
HIAISFACE. oo o s interval’[Title])) AND (minerals or
O SM= HSHo: A0q) D:,O;OEE <. @ elements or metal[Title]).
= MOt o= —C T
ST U8 o esnn ez 2upy
HAIBIAC: OlLHol 24 438
5. ZelE MXi= G MEIS S50=%
FASIRA=1?
of: O & ot %
O xast & 9o KDL Sgxoz Mz s [ O 43 Lol Het o= ol
MBI, AE HEOSE sof3tCt, mope HE HSY HE B9 83
0 =2 F 39 7P 48 BE=0 ol M43+
£ MFoIN, £2 YXTE Eoi(0f : 80% Of),
LHAl= of H7IAtH =91 U8 ot
6. BEIE MXk= ANEFES 522 FHGU=IR
Of: Ol & ot & -
O SA8 S 30l W) By Suol o iz WO e euded paners wore read
£ FELX0| thall erolof =EorA. OoHL  Caders
O E= & 39 7 28 X4 3 BE=0M Xt '
25 FE0IUL, E2 YX=E HO(O] : 80% O
&), WA= ot WP Xie £58 SIACE
7. 2RI0E M= BN G50 CHet SEa ggEt
HHHAIRE MSSIR=71?
L O - Off: Ofh M= &5 | o
O MV AESIPA O HWHOZ Mol O L2 o Table 10 HIXIZS S0 AR HAIE
ot EEOEOIA s St 2 1FE O YR
= A0l oot S=2 oM A= et O
HIAl 7 HA




AHH(Ref ID) 2 (119)

1MXHESTAE) Mikulewicz (2013)

8. Rl MEXNX= E3fE AS2 MRARE HES|
7|E5tR=71?

of : Ol M 2% 5

=
O Qe M=SARN
U of (OF 25) it 71 = o
O QIAH0 TSt 718 O S MSARO| Cfst ol - o LSt st
O =0 thst 712 Ja(xmst #o, =t g Oafagml Table 2 ~ Table 60 MEARSH KA
O HIw=0f et 71& 3
O K20l thet 71 O Hux MSRARO0 O
O AdA0l et 7= o J|s(HEEER, 8
2 T3
O 97 Ao st 71
O FNBH A
9. ENEXNK: S OEN ZeHE JHH A7
HIZZQIRA(ROB)S FII517| ¢l UEAYR =715
AZ3IRA=71?
RCTs -
, © Ofzfo| thet rOB m O G
e o 0p) 250 : ool o ¥ Oy
o S 45t Dt § & oL . .
O HiEen, 12|10 - f_lé,,_k FHA Y = g I\IR|S|D" The following assumptions were
O =X{Zut TILA| SR} T, a7 s ~ used for assessing the risk of bias
U Zm WY = et = in individual studies: the number of
JIE(RE Ol AfUE 0 ’Jo)\‘_ ;_C;;' L‘"'—'; individuals in the studied population,
I} 2 @O = _‘EO“MlH EJE—'E dTE sample preparation methodology,
o= 22Q) o dE O non-adequate analytical techniques,
Of: OF2HO CHEt ROB I exposed population (occupationally or
\RS| 7t O of environmentally).
us o ool o D mett SHEM SY g g
=TT s o|6H )\I’REI' HieH 1 =TT
ROB 7t 2 o 0 oL
A
O et [ CHst XL} 241 O RCTE
O Med HIEY =0 s 5o EZF
S0A EIg ALA
ap e
10. 2UE XMX= nEo| ZeE 1S9 Az
EXN0f| ol B8IR=71?
of :
O 2300 ZgE o719 NFEXM tish 2as O o 24 LIR0| et o1 Qe
Of aiCt m oiLQ 4 L0 et g 83
& 0 BURPE AEQUX|RE X XMAPZH 25K
e 2L digE
1. HEIZMS SHSIACHH, S 0E MXk= 0]0]
[Hgt et OIRE MAISIA, Szl
SHH ZeS ol MESt YHE MESIR=71?
RCTs O o
o : O ofHe
O HEfRME Soff A2E Zgst &gst 01RE MAl W OEE
oIk A Sl




¢tH(Ref ID) 2 (119)

1MXHESTAE) Mikulewicz (2013)

NRSI

o :

O XAz HEfEME Solf A=E Z28et gt 0If
£ HIAIBIA.

0 J2l0 N3t J15A4S 0igsiol ¢pEns 2 O of
#3100 01Z40| ATk 0|5 BsIoiCt 0 ofe
) J2/2 NRSIQ| W#s BN3 SUENAS 2 W UER
BoloUIL, =Y BN RHAS ZEY 4+ @2 0 A4 9
o 9 X2 HBISIL,
O J2|1 RCT2H NRSI 257 D& EE=AS o
SO Y HIYLNET FA HISHIRY
20 FFXE 8= EIGICH
12, HEIZNS SCIACH, BDE MAI= i
oI 70| HISZQIBO| HERA APZMLL CI2 2H
B0l 01 AN FS WIIBIRETR 0 o
of : ] o4
[ BISE0| 22 RCTEIZ eI, m s
O = Ciofet HISYRIS 748 RCTL NRSIS 2 4] 9ig
B3t #e Eo| QO R HISE IEO| Of
© OES OIXI=XI FASIGIC
13, SHDARRE DH ZUS /=0 1) K
ool HIZYLABS TRARETR
"L izasiaol we ReTos Ease moe D WSO O 93 ¢g
O] &£ RCTO S5 0jel BIZYLAF0| WLt 2
FIZ0| NRSIZ HEE 20| HIERLIS0| op
Z0| Ol S DIHEXION Cioh DEoIoICt
14, SHDAUXXIE AT YHE 0Nl s
BIEARS NYI DS SR
L oimmniol 2opaiat opA0| gt B oo 2 UEd o ofF gg
[ = O|RINO| Q= A, 0|20 2010 CHaH =
NI, OIH0| 2HTH ST Ol o
Ol Chofl t=2JotCt.
15. X B2 SIUCHH, BHDEXIXIE
SEHISY(ATDAT HIS)ON OfE Trust
ZAIS S86tD, SSDE ZMo| OF + Y= (1 0f
HHO| CHo DEIETR 0 ofe
o - m s
O BTS20 st J240 = SAN 252 28 4 9lg

o
=
ot SHUHIEFY 77 FY J=0 CHol &5t

_‘IO_



¢tH(Ref ID) 2 (119)

1XMX(ETAE) Mikulewicz (2013)

16. ZRlUE XM= 2 4S flet XS
Z3ioto] oIOH -17‘;0" Chat Eﬂﬁlﬂfﬂ?

ruﬁ'
1
oOII

W O
O Ot

The authors declare that there are
no conflicts of interest.

This research was financially
supported by The National Centre
for Research and Development in
Poland (NR13000610) and grant
MODAS entitled: “Production and
attestation of new types of
reference materials crucial for
achieving European accreditation for
polish industrial laboratories”
attributed by the National Center for
Research and Development.

_‘I‘I_



HtH(Ref ID) 3 (139)

1NHAHETAHET) Lowe (2009)

. PR Y3
. RS Ofel MRIEXIXIC| R84 Tt

. CIROAE 7ol

MEDLINE, EMBASE, CENTRAL

o MO

o ZMTIZE ~2007.10.

. EZ MESF 4 48T (LA} 3H)

. BERZA O3 SuE
ATZI-OIY -+ 9IS U YN BT S

o
o MEEEY: BEUEX §E
olz#

o o2 sk HTEX| LS
AT E I A0ojel &K o ) ) ) )
o J|EREY: 2Y F 0fY! 5= Ofd BEEA 43 0|1F RAsH E7I6t¥S (WMD: 13.24
ppm; 95% Cl: 11.91, 14.56; I* = 0%)
= AN Y, A, 2E Z 012 M2 Ot WHEXIXIY. CIO[E7t X[SHE FOt, FAH, 0
== DA HHOIM g% A =2 A7 HRE
funding BOEX| 42
H|Z -
AMSTAR 2
2 Tt HEaA
1. MAN 2sinEe| HpER N HET|ZE0= PICOS To be included, a study needed to
FMQAT} ESIE|U=T)? meet all of the following criteria:
2) report the zinc status in humans
at baseline and after
supplementation or depletion; 3)
span a time period of 22 wk over
o : m o which the change was measured; 4)
(o] X|C] . .
O ;'?H:n_f( ) MEA(ETIARS O ojye  report the (Ija||y dose of the zinc
0O EX() O =XBE A supplement; 5) use one of the
O H7(C) TeE following supplements: zinc sulfate;
O SMZ1HO) zinc acetate; zinc gluconate, or zinc
methionine; and 6) involve healthy
participants who had not recently
used mineral or vitamin
supplements.
2. A 2siuE WHE0| MN| ESUEHS A5
ol =EEACH HiMoi= E EZERH Shig
O|2H0] A= Z< olof ChSt HEsKEES 01R)7t
HIA=|ALE?
ol g - ?_a? IJIIH f040 .
MRS Off DEE o fﬂ _OiHE Aﬁl*OIS:” A: O o
St M ODZEE D= Emﬁglq e e O U2 of 2 W30l st oig gls
P V== UN TR & = WO
Xl&s ot O digtH= 49 HER
T ey me “a/es A%, 2l
0 i;;; =% O Ol’.é-_'§ ol0 oist =
O Zais A 742
o7 I i = Eh 5]
O HE29s B} 0 So=s ol thet

HRKEgE 0I9)

_12_



¢tH(Ref ID) 3 (139)

1MIHETAT) Lowe (2009)

3. 2EIE MA= S| ZaE aTas M
I BB

Of: Off & ot S=:

O 2X0| HhY BIYLAHRCTE Zsfls 2ol

To be included, a study needed to
meet all of the following criteria: 1)
be an intervention study in humans
(including supplementation and/or

Lo AH E ?:ng depletion studies) without restriction
O &2, XXH HI2AIHAATHNRS)EE Z5tok= 240 in study design, which could include
EHoH M randomized controlled trials (RCTs),

O &g, —‘?—&%’—I HA H|WQMAIED =X H|2EL controlled clinical trials, and
o7t B5E Tloh= A0 CHai AY before-after studies (B/A);
4. B0FE I‘IXI‘— EEMol 25 AM Mg Electronic searches were performed
M= with Ovid MEDLINE (www.ovid.com),
EMBASE (Ovid; www.ovid.com), and
the Cochrane Library CENTRAL
(www.thecochranelibrary.com)
database, which were searched from
inception to October 2007 for
intervention studies by using text
terms with appropriate truncation
and relevant indexing terms. The
search was in the form: [zinc terms]
and [intervention study terms] and
[human studies]. The full Ovid
o= TERINE 5 MEDLINE search strategy can be
U= o (RE HEH|OF Oﬂm' %gﬂgéﬂ%ﬁ ?;—,:. found in Table S1 under
2 e “Supplemental data” iP the online
O ZASH 274 O|AQ] Y issue. The searches of the
(=20 HEeh DE%F;:&?/%; 4XS g ol above-mentioned databases were
Hl IEHI0IAE 4ot 75 = b e Mot [0 Y5 0o also based on this strategy.
ALt = OE%_FSP-H_T ﬂ‘gg O ol An Ovid MEDLINE search was
0 TRlEe ZuERe Gt == conducted ffor reviews of the .
MO Fo oL oo = methods of assessing zinc status;
O =THE HMeKH: ¢10i) D;.%'F’E'ﬁ 8% =M of these reviews (9-14) were
01| el MYst 0|RE R, o collected in full text, and the
HIA[GHILCE, Doﬁﬁ?z&‘?}iﬁzmﬁa reference lists were checked.

Studies that appeared to be
intervention studies but that had not
been already assessed for inclusion
were collected.

One expert, Rosalind Gibson, was
asked if she could suggest
additional intervention studies for the
review. She suggested additional
articles for assessment and these
were then subjected to the same
criteria listed above before they
were accepted for inclusion.
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5. 28 HXl= ¢ MEHS F=2o= Titles and abstracts were screened
SFAlsIA=7R for inclusion by a single reviewer
(KF). The full text of all articles
o O = Bl &5 collected was screened for inclusion
A e S by using an inclusion and exclusion
O ELA?B'—f $ 39 _%jﬂxm _;g&gg oA ors Mo fczlrm by92 independent reviewers
AJ_E_‘HEE’ S ZAUTS SO, . 0 o2 Where the 2 reviewers disagreed-
O &= T a°l Jgﬂwt o7 BE0 ofo HA%A the study was discussed and a ’
E *,_13(016}?11, 22 %X[E% EO;K(_)“ - 80% Ofd), consensus decision was reached, or
HOAL= of B7KPE 28 483 ol a third reviewer was asked to ’
arbitrate.
6. BSIE XXz NEFES F522 +HINU=I
o: oz = 5l == Data for each included study were
O 2ASH & WO WIIAP} Zat=l 2519 o™ Xtz O O extracted onto an Access (Microsoft
2 ZZSIX|0)| CHeh Ereloll =EsIRCt. W OiL|2  Corp, Redmond, WA) database file
0O = 5 9o IRt U8 M 67 E=20|A Xt by a single reviewer (KF).

UL o - O o2 AR S5 O o
O MEJK| AESIEX [ Axjxoz Mo O L2 o UM 221 HHEARS MIAIGHK] &2
o, S TE0IA HiA Ue ¢ B9 IE HofHR
H G0 it =52 oA HHAIE 'St O]
HIA | Al
8. ESINENAI: HetEl HTEQ MBAIES XA
U b=
Of @ Oof ARl 2% =
=
O QIREE  MEAEN
UL o (OrH 2F) R tist 71= m o
O QIFAH it 78 O XM MESEARN0| CHst ol
O =30l st 712 Ja(xmst Ho, ga g Oefagml Table 12} Table 20 HA|=
O Hjw=0| st 7= Ish
O M2 thet 71 O Hlwzd MEAR0 o
O ALMAN iet 7= 8 J|s(HESER, 8
)
O o+ Mo tist 7|=
O FHHE AFE
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0. BHTHRRI= 2HTMO| TIE Y A7)
HIEZAR(ROB)S HIIsH| flat RIEARZR T7E
AEsId=71
RCTs , = o
o o opy meop o OF SFHOH Cist ROB X 52;@ .
ot ROB &t O ®&st 2x9) yid & O 0fHR
O sgen, 120 A ° 7 O NRsiet
O SMEM W 8% T z3 | |
ol Al LUK & O Clorst XA S As' discussed |n.the methodology
JIU(RE 20l AIYE "O{TAT E—Tér 0457_‘4 article (15), quality assessment was
o Ze Mool = _'3 p = CTE undertaken as part of the data
MZEM = 22 s oR extraction process.
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None of the authors had a conflict
of interest.
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AprAN-SaHd - (Ref. 48, 3™) Sample-size weighted mean correlation coefficient* 0.459
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articles were selected as appropriate
by two independent reviewers (DKN,
CHC).
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All relevant information was
reviewed and data were extracted
by two independent reviewers (CHC,
MTS)
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