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# 2 The Critical Appraisal Skills Programme Cohort Studies Checklist (CASP)

Cohort study

v, satisfied; X, not satisfied; N, not applicable.

1 Did the study address a clearly focused issue?

2 Were the subjects recruited in an acceptable way?

3 Was the exposure accurately measured to minimize bias?

4 Was the outcome accurately measured to minimize bias?

5a Have the authors identified all important confounding factors?

5b Have they taken account of the confounding factors in the design and/or
analysis?

6a Was the follow up of subjects complete enough?

6b Was the follow up of subjects long enough?

7. Do you believe the results?

8. Can the results be applied to the local population?

9. Do the results of this study fit with other available evidence?

# 3 The Critical Appraisal Skills Programme RCT Studies Checklist (CASP)
RCT

v, satisfied; X, not satisfied; C, can’ t tell.

1 Did the trial address a clearly focused issue?

2 Was the assignment of patients to treatments randomised?

3 Were all of the patients who entered the trial properly accounted for at its
conclusion?
Were patients, health workers and study personnel ‘blind’ to the treatment?

Were the groups similar at the start of the trial?

Can the results be applied in your context?

4
5
6 Aside from the experimental intervention, were the groups treated equally?
7
8 Were all clinically important outcomes considered?

9

Are the benefits worth the harms and costs?

15
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Article No.

Author(s) and year publishe

Title of Journal

Journal

Number of Subjects

Saliva-based colorimetric test as an index of gingival

5 Burt BA., et al 1978 ) o . Community Dent Oral Epidemiol. 253
inflammation in epidemiologic studies

6 Abbott BH., et al 1978 The reliab_ility of a colorimetric test in determining gingival 1 Periodontol. 81
inflammation
The feasibility and reliability of using a home screening test .

7 Kopczyk RA., et al 1095 lity and Y 9 955 periodontol. 50
to detect gingival inflammation

8 Nomura Y., et al 2006 Screening of periodontitis with salivary enzyme tests J Oral Sci. 187

9 Kugahara T, et al 2008 Screening for periodontitis in pregnant women with salivary| J Obstet Gynaecol Res. m
enzymes

10 Ohshima M., et al 2009 Compgrlson of periodontal health-status and oral health 3 Oral Sci. 9
behavior between Japanese and Chinese dental students

1 Shimazaki Y., et al 2011 Effectiveness of the salivary occult blood test as afy oo 1998
screening method for periodontal status

12 Pham TA., et al 2011 Perlodont.al disease and related factors among Vietnamese Oral Health Prev Dent. 243
dental patients

13 Nomura Y., et al 2012 Screening for perlodonta.l diseases usmg §alwary Ia.ctate J Dent Sci. (2012) 101
dehydrogenase, hemoglobin level, and statistical modeling
Salivary biomarkers for predicting the progression of .

14 Nomura Y., et al 2012 vary blomarke predicting the - progression Off Ao oral Biol. (2012) 85
chronic periodontitis
Validity of screening methods for periodontitis using

15 Nam SH., et al 2015 salivary hemoglobin leveland self-report questionnaires in{J Periodontol. 195
people with disabilities
Feasibility study of a salivary occult blood test to correlate|

16 Reed SG., et al 2015 with periodontal measures as indicators of periodontallJ Oral Sci. 23
inflammation in a population of pregnant women

17 Nomura Y., et al 2016 A new scregnmg me_thod for_ periodontitis: an alternative to BMC Oral Health. 9
the community  periodontal index
Diagnostic accuracy of a combination of salivary|

18 Maeng YJ., et al 2016 hemoglobin levels, self-reportquestionnaires, and age in|J Periodontal Implant Sci. 202

periodontitis screening
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Measuring Method Results
References Subjects Exclusion criteria Deﬁnmon .O.f Saliva sample Adjustment Positive Negative :
Periodontitis . L - - o Youden's
Reaction Products Sensitivity |Specificity |Likelihood |likelihood Index
ratio ratio
Laboratory Examination
Nomura Y., etal 187 subjects
v mean age 37.2 +- |- >=4 mm olorimetric tes|- timulated saliva |- . . . . .
2006 37.2 PD>=4 Col Stimulated sal 0.27 0.81 1.42 111 0.08
9.6 vears)
221 pregnant Current smoker and
Kugahara T., et |women (mean subjects with not Periodontitis L ] 0.37 0.91 411 144 0-28
. R Colorimetric tes| Salivastar-Bld - —
al 2008 age:30 +/- 4 sufficient saliva were ~ |(CPITN 3, 4) Combination
years) excluded with LDH 068 0.74 262 231 042
Nomura Y., et al 187 subjects
2012 h (meanage:37.2 |- PD>=4mm [Colorimetric teg]- Stimulated saliva - 0.27 0.81 1.42 1.11 0.08
+-9 6 vears) -
Nomura Y., et al 85 patients with I(;\I;Z:C(?;Ztgcggg nntnm in|Progression of
2012 v chronic at least three c AE ~=3mm Colorimetric tes|- Stimulated saliva |- 0.32 0.68 1 1 0
periodontitis -
subsequent
gi' scores of - 0.41 077 1.78 131 0.18
CPI scores of 4 - 0.53 0.75 2.12 1.6 0.28
CPlI scores of ith
W loss |o7e [ea2 181 0.34
The participants 3-4 Polycloral questionnaire
Nam SH., etal |were 195 patients od OC-HEMODIA imulated sali with
2015 with disabilies | CPI scores of 4 [antibody AUTO S Stimulated saliva .o 0.74 281 2.74 0.47
(aged >18 years) reaction questionnaire
with
CPI scores of . .
3.4 questionnaire 0.7 0.76 2.92 2.53 0.46
and age
with
CPI f . .
; scores 0 questiornaire [0.71 0.8 3.55 2.76 0.51
and age
CETer 1071 g
Disease Control
Patients older than 20 |and Prevention Polyclonal
Nomura Y., et al |92 subjects (mean |years who had more  [in partnership : OC-HEMODIA . .
2016 age: 50.03 years) |than 20 teeth remaining |with the fg:cbt‘l’:g AUTO S Stimulated saliva. |- 076|076 32 817 0.52
were included American
Academy of
z;zg’:ggaeh:d ;:T scores of - 071 |ose 1.61 1.93 0.27
periodontal operation )
Maeng YJ., et al |202 subjects (age: |within the past month, CP1 scores of 4 Z;:ﬁ‘;lgnal OC-HEMODIA Stimulated saliva 06 0.72 214 18 0.32
2016 20 to 79 years) or had an injury CPI scores of . y AUTO S with
3 reaction . . 0.71 0.68 2.25 2.38 0.4
accompanied by oral  |3-4 questionnaire
bleeding, suchasa |y oo of 4 with 065 |o77 279 217 0

wound or ulcer

guestionnaire
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Measuring Method Results
References Subjects Exclusion criteria Deﬁnmon .o.f Saliva sample Adjustment Positive Negative .
Periodontitis . " i o Y Youden's
Reaction Products Sensitivity |Specificity [Likelihood |likelihood Index
ratio ratio
Paper strip
Gl score (0-0.6,
<1.2,<1.21,
136 school GI>0.6 0.42 0.64 1.17 11 0.06
. School
children, 52 adult children
dental hygene Gl>12 0.5 0.63 1.35 1.26 0.13
BUtBA, etal |sCMo0) Students . .
1978 (age: 24 t0 32) - Gl>0.6 Colorimetric tes] Gindex Resting saliva Innate 0.65 0.76 271 217 0.41
and 65 adult in correctional
correctional Gl>12 Institution 0.67 0.53 1.43 1.61 0.2
Institution (age: 18
to 66) Gl>0.2 dental hygiene 0.25 0.64 0.69 0.85 -0.11
GlI>04 student 016 |07 oas 08 -0.17
GI>0 Before any 0.83 063|224 371 0.46
clinical
Abbott BH., et al[81 subjects (age: L . A
1978 15 t0 60 years) Gl >1 Colorimetric tes]Gindex examination - 1 0.46 1.85 - 0.46
Gl>2 1 0.29 141 - 0.29
il iril - 0, -
Usmg asplrlr? or non: BOP>30% Before tooth 0.19 1 1.23 0.19
steroidal anti- brush
Konczvk RA.. et 50 patients with  |inflammatory drugs. BOP> 50% Resting saliva 0.56 0.97 18.67 22 0.53
al 1;;925y " 7"|20< teeth 27 (age: | Those with bleeding Colorimetric tes| Seracult before and after
27to 72 years)  |disorders, ulcerating  |BOP>30% tooth brush After tooth 0.75 0.82 4.17 3.28 0.57
oral lesions, or medical brush
contraindications BOP> 50% 0.85 0.66 25 4.4 0.51
Ohshima M., et Sti(?:::sal(;:;?; ol ) Zl]i)ilr)\zzlonal Perioscreen . i . ) . .
al 2009 9 ocy SUNSTAR
122 1 vears) reaction
Rinse 3 ml
Shimazaki Y. et 1998 subjects BOP >=15% |Monoclonal Perioscreen distilled water for
212011 "7 |with 20 < teeth |- or at least one  |antibody SUNSTAR 10sec 800 am |- 0.69 0.55 153 1.77 0.24
(age: 40 to 79) PD>=4mm |[reaction t011:00 am
before oral
Pham TA,, etal . Monoclonal Perioscreen
2011 243 subjects - - antibody SUNSTAR - 0.75 0.75 2.96 3.01 0.5
Pre-existing
parathyroid disease or
uncontrolled thyroid
disease, multiple fetuses|
2 ’ M |
Reed SG., etal w?)re:??:m' 1810 (e.g., twins, triplets), | anfigngna Perioscreen . ) } } . :
2015 08 pre-existing sickle cell N Y SUNSTAR
45 years) reaction

disease (not trait only),
sarcoidosis, Crohn’s
disease, or ulcerative
colitis.
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M VERERERTAN VS & S RHR B O RRGIE
Rk 29 FREE SRS E

WEDOEREERROBERICOVTORMKHULE 21—

wroeo s N FACKRZFARF B o P TE R 2%

LI VL A I N FALRFERF B o AOFTER R
e 0# el BE RAERFERZE R R b A
WHE A AFE EFE RAERERF R R R A

MREE

OHE DFE BTG -CRERIB 21X U0 & LT AATREER OJFIR & 72 B 721 Tl W
B OFEBICBWN TS IBRIEDFIK &> TWAZ ERHLNTENTWS, T
ZLOREMZEENTEY, BROBAEFOFIZENTEZOEREIIRKINLO L
e TS, WOHEITRE REOBIE L RRICEZ DEROYV R 77 7 2 —L D
Zenn, WHEOEIER O TARMAEBRNPLE L SNLTWD, 0% EEIUT
JESS O RIFIZ D2 D, IEE-CHERIFIIEIR OV R 77 7 X2 —THHDH T &
O, WHEOCEIZOG T Z LK THERO THIC 27BN b RN S 5, BLEN
OWPEOEBI A O T Z L IC Lo THEWREZ T TELNEH LT H-0IC, KR
FFFE CILIADHE DOFEEL & 3 E R OBEIZ DWW T OB A RO L E L E 2 — LT,
ZFOFER . BIEOE R L B OB W THFZE L3S0 4 AR Ih, =
O DO L TITWHEDIRERIZ OV TOERDERVBMIE T L IZE 2> T, Wi
DR SNZB W T S PO BBSEE T MEN LW LR EEHEA L TnDH Z E
EAEICE#ELTWE, 202 Enn, MHEOBTHESCERELZ IS 3 2 & 23 E
WY O—2oDHEE L THENRAREERS S, 4%, ILICHEEZED TV &L
HIZ, WEFOAR DT L OEBZ THT 57 DICHIEOBIZR G 3 XL 5 A%
AN AZED TOL BERDH D,

AL BIRE®N

B JEIRIL D Bl & e D NVRIR B O THAWRENIEFICEWVERTHY . HRIZEBWT
ZOBEHIL 330 HALL EE@REIh TS L WEFROKFIRKRE LTl Bk~ SR
PO ENAEE QRGN T OB, Tz Ry 757 72— LTS HERIAE,
JEf, A RLA, EZIVRIRXTNEVSEMBREZFORZRENFTONS, H
EOEREERAFO T iiEE LT T T v v IR EDRNT AT, B fTE e A
=Y e = N L= TRl T g FA T A BRI
BRI EPMTHONTNDD, T2 RS DO ANRE LI ANIZZ LOVORBIRTH D,
WHHIH R Z S BEE SN TV A EHO—DTH Y | THHRECEIKRLE TR S T,
BRaxzBRICHEENTWD, THE TOMRE»DHEITS < OIFEYMHE R (Non-
communicable Diseases : NCDs) DY AT 77 7 X —|Z/ o> TWAH I ENHALMIZEINT
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W5, ZDOT- MR EHEES (World Health Organization: WHO) 7% NCDs % YBh9 % 7=
DIZWHEDOEIUCK L TOHA RIA4 U EER L TWD 2% FERRICWIEOEREZ S 7
HEELT, AFXFVART AV BZIILOZL OETIIWHE L AT 5 8B - 8OBHT
L TCORBEZEALTND,

WHEOBE L i JE R ORI OWTIIWERO U X7 7 7 7 2 — & U CHRRSOHE R
MET LN TEHY, BHOEBBUIIEFHCHERF A EEZ T2 00, WiFoBIULHE
JEIRORBENZ2FR EEZEZ LN TWD, ZHVE T, WHEOBEE #E R ORI DOV T
OBEMEICONWTOREMmIZIH E V720, L L s, Wb & 85 o BhE Iz
WCOMRXEBAT S, Z01H, Zhb0mXux L ba—L, HEOmLIZE W T,
WHE DB Z N2 L& & AR OIIE & OBRENZFF SN TV ONEH LN T D4
ERHDH, £ T, AW TIET—RERICI T 2t E 7 & OB BEhE M2 >V T
MRt U7 E 2 e 2 0EE L, ST 2 2 &1k » T, Wb EEL L t B9 DR 2 8 5
2T L, AR RIS T DB OBIZ O3 2 & OF ROV TG 5,

B. BARA*.

BERIZH W2 T — Z X — 2% PubMed 31T Web of Science Th D, HMMHEHIX
2018 £ 3 A 5 HTH D, MR L L T(gingivitis OR “periodontal disease” OR
periodontitis) AND (“fermentable carbohydrate” OR “carbonated beverage” OR
sugar OR snack) NOT review #fHAW/=, T—H X—=ZAHF DT XTOHM ORI E KR
®GE LTz,

WELREILUTOLEEY ThD,

O—&M5ETHD Z &,

O—EMAERGRE LT TH D Z &,
FFEDHRBICREL TWDE PadR L LTHDOHIETRNI L, )

@I AW AIBIEIETH D Z &

@7 7~ A LZERR R JE R B OFIEL N Tns Z &,

ORI 12 IIWRE 2 & DR i ORI SUIEINE DS REICER SN TN D 2 &,
OXAER 72T LI 2B BT 2T o T\ H T &,

DL M ORGSR, FAEEFHDRE (T X, VA7 G, YRR
BRLOMEHEKHENRSNATND Z &,

C. MIRKBR

R DOFER, PubMed 75 708 A, Web of Science 735 227 KD IR S 7=,
NG 2O0DFT —HR=ANEDORBHERNS, UEERECEELIEZLOEEE LT,
BRI 4 ROFRCERS DI (#1, #2, #3, #4) .

BRERFERIZOWTRITRT, #1 OLMWIIIETH O | #2, #3, #4 [THWFFETH >
Too #1 IXBRBEBHERPHHES A RLOBRE Th 7203, #2, #3, #4 ORZTEER (I
EHERMOBIBEE CThH oo, RREOFEIL 70 5% H1) . 18~25 i (#2), 19~39 %
(#3), 6~12 ik (B4) LR L IZE R D08, HHEBEITF->TH Y, 40~69 i E TB LD
71 WL EDFER D N &G AVTEFGRII I 0 o T2, IR OFRIETIE, #1 XA T v 7T
A RXEEHNVTHERELZRE LIAB L W, FHICRKRTFE2RETE T2y
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AlREMEN B D, #2, #3. #4 TIE. BHHET 5 AKEIN 72O T Body Mass Index (BMI)
SOBERIFOA . HESRRFRIRIL (Socioeconomic status: SES) Z& D T 217> C
Y

T ARTCOFHLITB W TR E AR R EIIWEEF OB BSE S Y ITERE L EOMEZ2 R~ L
TEY ., WEOEBHEECEIENZ VT, HEREAT DU A7 BNENT RS
VAR

D. EX

AFFEFER LD . WHOBBHEE - BREN SV L EWEAREZET LU A7 BED
ZEOBENEE ORI TRENTND Z ERHLMNE o T2,

INEE U 723G SCHISHEAFZEIE 1 DD (#1) TH o7, WPBEOBREE STt O R
GEENTWEHLOD, HAREORREBRA MR TX -, £72. FBHFZE H2, #3. #4)
IZB W T HWHEOBEEBUBEE N LN & & AR OAIRICOWTH BN R I,
ML STT T b I LE L TCOHEBIFOFERS LAIFIEOF RO ERN LD B -
TWiz, L, A EBEE ROV TUIRENICLZLTHD ENWE D, £,
WHEOBRUCK T HBBEOERN . B -OWHREEIK 2 EowEa AL T~ T Hn
TW5 (H2, #4), SEHIFR > T2 #3), 2 S ERVWEMBE -7 IV —IZEA
TS #HD &V K HIC, MIEICE YD RES Bigo Tz, LavL, BHEEE < o/
WIZEENTWDHTED, 20K D 72RER 72 EFE TILEBRORPE ORI E A/ Nl L T
WAHRREMEN S D, Fo, BEUHEEZHW TSI LD LEREZH N TWDLHONRHY .,
BEE L EICOWTED IS ITFHI L TW S R A% OFEE W R 5,

HERO Y 27 R RIF-CIER 3 5 D23, WHFOEBEILZ 6 OFEBDFRINTH
HT NG, WHEOERE EEFOREBMRIZHIC b OREB A EAZER & L7z 8
MR BETHDHLEEZDZEHLTED, L, SRINE LIZAZE CTId BT o8 R IHE O
ARZPFHE L ETHLHEBROAR EHEOBIUEE - ofICABRBEENR O
#2, #3), ZDOZ LD, WHEOEBIRNEEMICHEROBIEL G EEZ LTS &
IANZAANPFET DB OND, WL EDREMZEBIT 2 & XE RN S
N2 &Icky, MPor/ra—2B8LO07 VY h—ADEERZ FRESES, 20k
IRRRETIZEH IR RIEIRENTTET 5 Z E DAL EN TV D, DD RIEIREE
TCHE LTAREEN T EIRIIED Y A7 % ER-SED EE 2 BN D,

OHEDORBEUE L SES BMEW A% TEL 725 2 EXREDOHENLIHALNICSI N TN D,
Fo, WEWEET DY ATITSES DIRWATEL 25 2 EBRRINTND, ZD®H,
B R OBEMEITHE AR DKL DD THDH L W) AREMES H 52, #2, #3. #4
IZBWT SES ZiR#E L7 L CHERBEN LN TWD, 207, WFENHEE &
SES D HL72 2 ZAGK 1T B FIREMEIFR N B 2 B b,

THVE CHEN & SEER L OREIZOWTITIE S IR - BN e X, WA &4
FHRBOR G OLBENH LN INTE T, BifEE< o NCDs ORI E 7220 | e
DIFRNITIREDIBINR S D Z E N LN ENT WD, £, FERFB LR OR RN
JRR & 722D 2 E BB BT STV D, BERIFCIER & i &R OBEIZ OV TIEZ < D
WREEPFAET D0, T O DR TIIASEER & LT, WHEOBIRMATE I LT
AREMEDN B D,
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ARBFFERE R L0 BT FEIC & > TR BSHE N2 W2 L L AR Z A LTS 2 L&
WA ERBEERH D Z EBHALNIINTWD Z ENghoTe, LinL, MRS
L 2 WbEOEBUERE & i8R FIE O RREIRIZHOW T F2 I LS TE 5T,
SORDMEDPLETHDLLEZXOND, £z, SRR I NWE TIIHRE P EF
JEIZAR > Tz, EEIROARRITERE & bITHSRDI2D, & BITIRIEWFinE %
MG L LIZE b LETH S 9,

F. #&R

A EIOMFFE T, BEELDFR SISO THIFE DO FEEL & 5 85 OB IC DU T, BRI ST
OEWTAIFZEIZ & 0 EEHFICE B BEEN RSN TWAS Z e Loz, Ll
NG, WHEOEELE M E IOV TOE PRI OV TR 223 I E A ETH V|
TEWTFTEIL 1 DOHThoTo, 5% I LRDHITICL Y, WFEOBI & & HIFR DK
FREROMBEANRD D,

WHO |3 HEDEBEUZX T2 A 7 A4 2 H L TEY | NCDs TP 7= DITibiE DO E
wZ 1 BOREBERI e Y —0 10520 FIZ, AIEETHIUT 5%LL FIT ST 2 & Mg X
NTW5D, HEZREBI 2 Y —@ 5% FICEBEZ G2 LI L2 HEREEICH
THRZLAARIUTI RN E VD Z & BIRRTND, T AU BoA XY 2 TIIWREICH LT
AEBLZIT > TWD A, WHO IXBID AT A KT A 2B\ TG A ICEHI 3 L T 20% 2L
ML 5 Z LI K o TIEm A2 1% Uk % 72 NCDs DRJEZ FRITELH L LTS S,

WL L R a7 v a— Ll FIZE< O N2 PIgE SN TEREY | EEMICSH UERIC
HEx OEFICRIBANTWD, RTORMEXRE TS L5 2mm 2 if %232
ZEEFREETH LD LR, Lyl WHEOEBEUT O 80w EF e E o EHE B
%< D NCDs DY AT T 7 7 B—blpoTNDZENDLANREERN NEHED T
VENRHDHEEZZHIND,

G. BEXM

1. B4, H26 AR R

http://www. mhlw. go. jp/toukei/saikin/hw/kanja/14/d1/05. pdf

2. World Health Organization, Guideline: Sugars Intake for Adults and Children,
2015

http://apps. who. int/iris/bitstream/handle/10665/149782/9789241549028_eng. pdf; j
sessionid=20698BD23447F39E3B905DBFDSFSACDF?sequence=1

3. World Health Organization, Fiscal policies for diet and the prevention of
noncommunicable diseases, 2015

http://apps. who. int/iris/bitstream/handle/10665/250131,/9789241511247~

eng. pdf?sequence=1
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®: REMX—E

XuES BEEE | & E3] METHSA| NS | F#h BHEOBRE WRBEDT7 2k H L BT AR ATIY— |HR=Z( 95% EFEXMAE) #ES
Food Frequency Questionaire%
WTYY T, Ty V. B [—OBESY OEERY
. ‘ ALWTI) 7L, Ty VEE. B [V Jﬂilzll—]'l'\'?'JIN GEBBEOERE. 70—
#1  |Yoshihara A.[2009| A& Mt | 261 | 70 |¥E. HEH. BHEEFORKET (O3mmULOFEA RN |EEIBSHT EfEIE CE = 0.19 (0.01-0.042) JVERE. BEER
STHNE ES
kg &fzY O—BHOERZE(g ) |8 . .
Rz,
0[El/A Ref. . F#. AT KEE.
TAUh 1IMAHEY OMESEERD |FEPOCALImmUEND poverty-income ratio. FEFRIE.
#2 LulaEC. [2014 W | 2,437 |18-25/% R7Y U ERS | 1~22E/, PR = 1.39 (1.02-1.89
e a&%2E ” R BOP®Y DEDHE e /A | ( V|mspa T e, mRki
23~396[E/8 | aPR = 1.42(1.08-1.85) |¥DEER. BM1I
ERL L Ref. . FH, BMI, BUEEE, &)
SRE(17. 16, 11, 26, 27 EEE. EBTE. ARy
$ 2 i . _ ~
#3 SongIS. |2016| &ME HWEWE 5517 [19-30%% IMABICY ORRMEMAEK ;6 ; 31Y46y47;¢c;30|;1 FRAOVA ATEAT [P0R° O |y 2ok n—sokm, wEs
e S DEBAE e IR E— _ o |BiE. mEEREOER. 154
code3 LIt DA & BIELT |aOR = 1.40 (1.04-1.91) ’
NOEREZ. 21— —DER
E2ELE  [aOR = 1.47 (1.06-2.03) |48
. DHEE. REDNKERE.
BHESCREDIBERY O |[EAXOER srsn 1 HSEAT Ref. ?ﬁmizzﬂ*ﬁﬁfzg
#4 Jaghasi 1. [2012| LU 7 | HEEAE | 504 |6-128% [EEREM( SELTFE:-IZ4ELL |(Loe & Silness's gingival = FROERRL. FARmOE
= index) T4 v Y BEIRSH N B. E4X U CERRBMDER.
index > = _
TBAEILLE |20R = 182 (1078.09) | jowes e s e

3 ( B&#F) CAL: Clinical Attatchment Level, BOP: Bleeding on Probing, CPI: Community Periodontal Index, CE: Coefficient,

aOR: Adjusted Odds Ratio, aPR:

Adjusted Prevalence Ratio, BM1: Body M ass Index
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AR BEREA (LT, TH28 i) TITH- OB RIRTHA 2 e S v, R
ATV OEZEZ ST TR ThRgE bz,

TH28 Ml | 28T ppekMY > 7 (DEREE= 7 3,820 A, LLF TEx)) &,
I OEERE A Z T TICERKICEIE Lm0 (BLF, TQ ™A )) d 2,458 N % B0
L7z o7 (6,278 Ao LAF [EH) OFetE (MU - ¥ - Flsomakitl) 2 HERER
BRIZEDAAT—% (LT MEREARD)) LH#LT,

T—HF Y=L LT TH28 ] DHZET —% & Web TABINTWAEEALDT
—% (PR 2841 A 1 HBIME) MW, £3° TH28 i) (21T 54 HIX (148 Hh
X) ORGEBIZOWV TR ELZ R B Lz, RO, #AEFR - BIGHER - %
FnPERINC A7 TEx) & TEF) Otz R MERAD] SHEg L7,

(QDH | OXMBEFMNE e TH > -HIKITEEDK 5530 2, #EF R TIEHN 4 575
D1%EEDTW, Fio, BEFEINC AT TEx) 2 1§ Xod TMEREA
O] AL TEY . BRKOATHXGE & L THRbI D RIZOWTORE AR EHE
BENT, BIBEBEERNC 2t E TEx) « T3 & bic MERAAQ] 12T 13
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A. HREHN

AR RERE A 1Y) T3k (1957 £ L ViR ZE 10 %M . AEREDOZDH 2%t
GHE LW TEN, Fpk 28 g RHEEERERHA (LLT, TH28 ¥ai)) TIEHIERM
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BEARMEER. TH28WFA] o> 7IULEMHICET 51%5 (K2 ~8 0HE—E)
BEEEIRE S \
S o e R DB
EA
Ex Q D H =t Ex QD H =t Ex £t {iﬁ
uiEE 187 149 336] 55.7% 44.3% 100.0% 5,401,210 4.9% 5.4% 4.2%
EHRE 46 61 107| 43.0% 57.0% 100.0% 1,338,465 1.2% 1.7% 1.0%
EFE 6 0 6] 100.0% 0.0% 100.0% 1,289,470 0.2% 0.1% 1.0%
=S 48 77 125 38.4% 61.6% 100.0% 2,324,466 1.3% 2.0% 1.8%
HE 18 27 451 40.0% 60.0% 100.0% 1,043,015 0.5% 0.7% 0.8%
NN 34 0 34] 100.0% 0.0% 100.0% 1,129,560 0.9% 0.5% 0.9%
BEER 68 0 68| 100.0% 0.0% 100.0% 1,953,699 1.8% 1.1% 1.5%
K8 102 178 280 36.4% 63.6% 100.0% 2,970,231 2.7% 4.5% 2.3%
HARER 147 90 237 62.0% 38.0% 100.0% 1,998,864 3.8% 3.8% 1.6%
HEE 80 0 80] 100.0% 0.0% 100.0% 2,005,320 2.1% 1.3% 1.6%
SEE 229 461 690 33.2% 66.8% 100.0% 7,323,413 6.0% 11.0% 5.7%
FER 228 437 665 34.3% 65.7% 100.0% 6,265,899 6.0% 10.6% 4.9%
gt 210 106 316 66.5% 33.5% 100.0%| 13,415,349 5.5% 5.0% 10.5%
L 114 132 246 46.3% 53.7% 100.0% 9,136,151 3.0% 3.9% 7.1%
FRE 112 23 135 83.0% 17.0% 100.0% 2,319,435 2.9% 2.2% 1.8%
ZELE 50 18 68| 73.5% 26.5% 100.0% 1,080,160 1.3% 1.1% 0.8%
A/INE 34 22 561 60.7% 39.3% 100.0% 1,157,042 0.9% 0.9% 0.9%
= BHE 8 45 53] 15.1% 84.9% 100.0% 799,220 0.2% 0.8% 0.6%
- LB 21 27 77.8% 22.2% 100.0% 849,784 0.5% 0.4% 0.7%
7 REFE 93 93] 100.0% 0.0% 100.0% 2,137,666 2.4% 1.5% 1.7%
a I B8 95 98| 96.9% 3.1% 100.0% 2,076,195 2.5% 1.6% 1.6%
F'JlJ EHMIR 146 155 94.2% 5.8% 100.0% 3,770,619 3.8% 2.5% 2.9%
_ FHE 242 89 331 73.1% 26.9% 100.0% 7,509,636 6.3% 5.3% 5.9%
ZEH8 83 3 86| 96.5% 3.5% 100.0% 1,850,028 2.2% 1.4% 1.4%
1 WHEE 74 43 117] 63.2% 36.8% 100.0% 1,419,863 1.9% 1.9% 1.1%
REKT 63 0 63] 100.0% 0.0% 100.0% 2,574,842 1.6% 1.0% 2.0%
5 N 168 138 306 54.9% 45.1% 100.0% 8,865,502 4.4% 4.9% 6.9%
N EEER 255 3 258| 98.8% 1.2% 100.0% 5,621,087 6.7% 4.1% 4.4%
TRIE 32 47 791 40.5% 59.5% 100.0% 1,387,818 0.8% 1.3% 1.1%
ML B 19 14 33] 57.6% 42.4% 100.0% 994,317 0.5% 0.5% 0.8%
ERE 88 0 881 100.0% 0.0% 100.0% 701,394 2.3% 1.4% 0.5%
] 1L 1R 35 23 58] 60.3% 39.7% 100.0% 1,933,781 0.9% 0.9% 1.5%
N1 77 72 149 51.7% 48.3% 100.0% 2,863,211 2.0% 2.4% 2.2%
LaE 32 40 721 44.4% 55.6% 100.0% 1,419,781 0.8% 1.1% 1.1%
== 37 37] 100.0% 0.0% 100.0% 770,057 1.0% 0.6% 0.6%
=HIINE 47 471 100.0% 0.0% 100.0% 1,002,173 1.2% 0.7% 0.8%
= 43 511 84.3% 15.7% 100.0% 1,415,997 1.1% 0.8% 1.1%
ISy 24 1 25 96.0% 4.0% 100.0% 740,059 0.6% 0.4% 0.6%
FE RAlLY 132 59 191 69.1% 30.9% 100.0% 5,122,448 3.5% 3.0% 4.0%
HEBEE 41 0 41] 100.0% 0.0% 100.0% 842,457 1.1% 0.7% 0.7%
RIFE 77 15 921 83.7% 16.3% 100.0% 1,404,103 2.0% 1.5% 1.1%
KR 80 80( 100.0% 0.0% 100.0% 1,183,961 2.1% 1.3% 0.9%
=IEE 37 37] 100.0% 0.0% 100.0% 1,128,078 1.0% 0.6% 0.9%
BREE 31 58 89 34.8% 65.2% 100.0% 1,679,502 0.8% 1.4% 1.3%
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[H28tEH | WREHK

R EE D EL B
N % FEAD
Ex Q D H B Ex QD H it Ex it =
A
pashii s 27 1 28| 96.4% 3.6% 100.0% 1,461,231 0.7% 0.4% 1.1%
Total 3,820 2,458 6,278 60.8% 39.2% 100.0%| 128,066,211 100.0% 100.0% 100.0%
13KE8™ 452 359 811| 55.7% 44.3% 100.0%| 29,939,587 11.8% 12.9% 23.4%
BIaE m(15/~) 1,612 874 2,386 63.4% 36.6% 100.0%| 46,601,859 39.6% 38.0% 36.4%
HIER #H(5-157) 927 837 1,764 52.6% 47.4% 100.0%| 31,298,555 24.3% 28.1% 24.4%
(M3 - M (-57) 388 122 5101 76.1% 23.9% 100.0% 8,856,420 10.2% 8.1% 6.9%
4) BTAY 541 266 807] 67.0% 33.0% 100.0%( 11,369,790 14.2% 12.9% 8.9%
Total 3,820 2,458 6,278 60.8% 39.2% 100.0%| 128,066,211 100.0% 100.0% 100.0%
TER B 1,668 1,201 2,869| 58.1% 41.9% 100.0%| 62,464,685 43.7% 45.7%  48.8%
(®5 - £58 2,152 1,257 3,409] 63.1% 36.9% 100.0%| 65,601,526| 56.3% 54.3% 51.2%
6) Total 3,820 2,458 6,278 60.8% 39.2% 100.0%| 128,066,211 100.0% 100.0% 100.0%
1-4 124 17 201 61.7% 38.3% 100.0% 4,143,094 3.2% 3.2% 3.2%
5-9 194 117 311 62.4% 37.6% 100.0% 5,470,003 5.1% 5.0% 4.3%
10-14 122 128 2501 48.8% 51.2% 100.0% 5,672,936 3.2% 4.0% 4.4%
15-19 51 155 206 24.8% 75.2% 100.0% 6,061,741 1.3% 3.3% 4.7%
20-24 70 116 186 37.6% 62.4% 100.0% 6,296,779 1.8% 3.0% 4.9%
25-29 86 86 1721 50.0% 50.0% 100.0% 6,744,573 2.3% 2.7% 5.3%
30-34 139 139 278] 50.0% 50.0% 100.0% 7,594,361 3.6% 4.4% 5.9%
35-39 190 156 346] 54.9% 45.1% 100.0% 8,518,898 5.0% 5.5% 6.7%
Es 40-44 254 194 448 56.7% 43.3% 100.0% 9,959,617 6.6% 7.1% 7.8%
£ 45-49 202 174 376] 53.7% 46.3% 100.0% 8,868,978 5.3% 6.0% 6.9%
B 50-54 221 169 390 56.7% 43.3% 100.0% 8,112,772 5.8% 6.2% 6.3%
55-59 254 170 4241 59.9% 40.1% 100.0% 7,571,551 6.6% 6.8% 5.9%
60-64 351 149 500 70.2% 29.8% 100.0% 8,393,347 9.2% 8.0% 6.6%
65-69 503 207 710 70.8% 29.2% 100.0% 9,880,118 13.2% 11.3% 1.7%
70-74 380 129 509 74.7% 25.3% 100.0% 7,562,549 9.9% 8.1% 5.9%
75-79 319 129 448 71.2% 28.8% 100.0% 6,283,122 8.4% 1.1% 4.9%
80-84 224 76 3001 74.7% 25.3% 100.0% 4,985,989 5.9% 4.8% 3.9%
85- 136 87 223 61.0% 39.0% 100.0% 4,909,944 3.6% 3.6% 3.8%
Total 3,820 2,458 6,278] 60.8% 39.2% 100.0%| 128,066,211| 100.0% 100.0% 100.0%
1-4 63 37 100| 63.0% 37.0% 100.0% 2,123,300 3.8% 3.5% 3.4%
5-9 100 58 158| 63.3% 36.7% 100.0% 2,805,336 6.0% 5.5% 4.5%
10-14 64 63 127 50.4% 49.6% 100.0% 2,907,523 3.8% 4.4% 4.7%
15-19 19 77 96| 19.8% 80.2% 100.0% 3,105,097 1.1% 3.3% 5.0%
F 20-24 34 56 901 37.8% 62.2% 100.0% 3,227,543 2.0% 3.1% 5.2%
[ 25-29 37 50 87| 425% 57.5% 100.0% 3,457,088 2.2% 3.0% 5.5%
3 30-34 44 70 114 38.6% 61.4% 100.0% 3,870,646 2.6% 4.0% 6.2%
b4 35-39 66 89 155 42.6% 57.4% 100.0% 4,337,775 4.0% 5.4% 6.9%
bl 40-44 97 88 185 52.4% 47.6% 100.0% 5,061,058 5.8% 6.5% 8.1%
~ | B 45-49 17 84 161 47.8% 52.2% 100.0% 4,486,719 4.6% 5.6% 1.2%
50-54 81 97 178 45.5% 54.5% 100.0% 4,078,198 4.9% 6.2% 6.5%
7 55-59 100 84 184 54.3% 45.7% 100.0% 3,777,037 6.0% 6.4% 6.0%
60-64 138 86 2241 61.6% 38.4% 100.0% 4,141,310 8.3% 1.8% 6.6%
8 65-69 245 92 337 72.7% 27.3% 100.0% 4,788,981 14.7% 11.8% 1.7%
~ 70-74 184 56 2401 76.7% 23.3% 100.0% 3,5615,913] 11.0% 8.4% 5.6%
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. [H28tE ] M REH . W B EE O H 8
FEAO o
Ex QD& 5 Ex QD& =t Ex =t A

75-79 155 51 206| 75.2% 24.8% 100.0%| 2,785,544 9.3% 7.2% 4.5%
80-84 99 36 135 73.3% 26.7% 100.0% 1,999,716 5.9% 4.7% 3.2%

85- 64 27 91| 70.3% 29.7% 100.0%| 1,465,056 3.8% 3.2% 2.3%
Total 1,667 1,201 2,868| 58.1% 41.9% 100.0%| 62,464,685 100.0% 100.0% 100.0%

1- 4 61 40 101 60.4% 39.6% 100.0%| 2,019,794 2.8% 3.0% 3.1%

5-9 94 59 153| 61.4% 38.6% 100.0% 2,664,667 4.4% 4.5% 4.1%
10-14 58 65 123 47.2% 52.8% 100.0% 2,765,413 2.1% 3.6% 4.2%
15-19 32 78 110 29.1% 70.9% 100.0% 2,956,644 1.5% 3.2% 4.5%
20-24 36 60 96| 37.5% 62.5% 100.0%| 3,069,236 1.7% 2.8% 4.7%
25-29 49 36 85| 57.6% 42.4% 100.0% 3,287,485 2.3% 2.5% 5.0%
30-34 95 69 164 57.9% 42.1% 100.0%| 3,723,715 4.4% 4.8% 5.7%
35-39 124 67 191 64.9% 35.1% 100.0% 4,181,123 5.8% 5.6% 6.4%
40-44 157 106 263 59.7% 40.3% 100.0% 4,898,559 7.3% 1.7% 7.5%
45-49 125 90 215 58.1% 41.9% 100.0% 4,382,259 5.8% 6.3% 6.7%
50-54 140 72 212 66.0% 34.0% 100.0% 4,034,574 6.5% 6.2% 6.2%
55-59 154 86 2401 64.2% 35.8% 100.0% 3,794,514 7.2% 7.0% 5.8%
60-64 213 63 2761 771.2% 22.8% 100.0% 4,252,037 9.9% 8.1% 6.5%
65-69 258 115 3731 69.2% 30.8% 100.0% 5,091,137] 12.0% 10.9% 7.8%
70-74 196 73 269 72.9% 27.1% 100.0% 4,046,636 9.1% 7.9% 6.2%
75-79 164 78 2421 67.8% 32.2% 100.0% 3,497,578 7.6% 7.1% 5.3%
80-84 125 40 165 75.8% 24.2% 100.0% 2,986,273 5.8% 4.8% 4.6%

85- 72 60 132 54.5% 45.5% 100.0% 3,444,888 3.3% 3.9% 5.3%
Total 2,153 1,257 3,410] 63.1% 36.9% 100.0%| 65,601,526| 100.0% 100.0% 100.0%
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Periodontal disease is a common inflammatory disease. It affects about 20-50% of global population in both developed and
developing countries. Early detection of slight changes of periodontal tissue plays an important role in prevention of onset and
progression of periodontal disease. Hence, there is a need of a screening test to assess periodontal tissue for health check-ups.
Salivary levels hemoglobin (Hb) has been proposed to assess the conditions of the inflammation of gingiva. The aim of this
systematic review was to evaluate and summarize critically the current evidences for Hb as periodontal screening test. We
performed a literature search of report published using PubMed databases. A total of 55 articles were retrieved and 16 were
selected. Our review focuses on corelation coefficient with periodontal clinical parameters or sensitivity and specificity. As a result,
fourteen studies calculated sensitivity and specificity of Hb. Six studies measured salivary levels hemoglobin at laboratory: three
studies used polyclonal antibody reactions and other studies used colorimetric tests. Eight studies used paper strip method: 4
studies used monoclonal antibody reaction and 4 studies used colorimetric tests. Youden’s indexes by antibody reaction were
better than those of colorimetric methods. Evidences are described above and further studies are necessary to set the cut off values
stratified by gender, age and number of remaining teeth.

1. Introduction

Periodontal diseases comprise a wide range of inflammatory
conditions that affect the supporting structures of the teeth,
which could lead to tooth loss and contribute to systemic
inflammation. Periodontal disease is prevalent both in de-
veloped and developing countries and affect about 20-50%
of global population. High prevalence of periodontal disease
in adolescents, adults, and older individuals makes it a public
health concern [1]. Early detection and treatment is im-
portant for periodontal disease to prevent the progression
and to keep up systemic health.

In Japan, health check-up systems are established at each
life stage, and the government regulates these check-up
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systems. In the health check-up system, oral examinations
were included for pregnant women and infants at the age of
18 months and 36 months as maternal and child health, from
elementary school children to high school student as school
health. After that age, municipalities conduct dental check-
ups for the resident at the age of 40, 50, and 60 years.

For laborers, company conducts annual medical check-
ups for the prevention of noncommunicable disease. However,
in this check-up system, oral examination is not included.
Even though, periodontal disease symptoms appear at adults,
and older individuals, the oral examinations at these ages are
limited.

One of the obstacles for the popularization of peri-
odontal check-ups is the cost. Dental professional is
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indispensable for the conventional oral examinations, and
number of the subjects is limited for the oral examination.
There is a pressing need for a reliable, low-cost method of
assessing the gingival and periodontal status of large pop-
ulation groups.

Even the subjects with periodontal awareness did not
visit dental clinics. Self-diagnosis of “Ireatment not nec-
essary” was found to be the common barrier for regular
dental attendance [2]. Therefore, the results of screening
tests may help for the regular dental attendance.

Salivary levels hemoglobin (Hb) is one of the candidates
to assess the periodontal conditions without dental pro-
fessionals and low-cost method alternative for oral exami-
nations. Several advanced biomarkers had been proposed for
assessing periodontal conditions; however, measuring these
markers is not approved for extracorporeal diagnostic agents
even for the blood tests. Especially, in Japan, only salivary
levels hemoglobin i approved by the Pharmaceutical Affairs
Law as extracorporeal diagnostic agents for assessing peri-
odontal conditions.

In addition, saliva tests of Hb are an application of the
fecal occult blood. It can detect subtle bleeding form gingival
tissue. It may lead to early detection. If saliva tests can
incorporate in medical check-up system, it may be the help
of health promotion including oral health.

This study describes an evaluation of previously pub-
lished article about salivary levels of hemoglobin as
screening test for periodontal disease.

2. Materials and Methods

2.1. Search Strategy. Electronic database, PubMed was
searched for eligible studies. Abstracts were reviewed, and
full-text articles were inspected for inclusion criteria. The
reference lists from reviewed studies were also examined to
seek additional sources. The country of origin, study design,
population, periodontal index used, method of measure-
ment, sensitivity, and specificity were reviewed for each
study.

Key word search terms using medical subject headings
and text words included. Search details were as follows:
(“hemoglobins” [MeSH Terms] OR “hemoglobins” [All
Fields]) AND (“gingivitis” [MeSH Terms] OR “gingivitis”
[All Fields]) OR (“periodontitis” [MeSH Terms] OR
“periodontitis” [All Fields]) AND (“screening” [All Fields]
OR “mass screening” [MeSH Terms] OR (“mass” [All Fields]
AND “screening” [All Fields]) OR “mass screening” [All
Fields] OR “screening” [All Fields]) AND (“saliva” [All
Fields])

Studies were included if they tested human subjects for
the screening of periodontal disease by salivary levels of Hb
and were written in English.

2.2. Study Selection. An initial search for studies using saliva
for the evaluation of periodontitis generated 55 articles.
During the preliminary analysis, 39 studies were excluded
because they reported HbAlc, not measuring salivary levels
of Hb. Finally, 16 articles were reviewed. The investigators
then independently evaluated 16 articles.
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2.3. Outcome Measures. Two outcome measures were used.
The effectiveness of saliva tests for the screening of peri-
odontal disease was evaluated by mainly two methods:
sensitivity and specificity or corelation coefficient with
periodontal clinical parameters. From the sensitivity and
specificity, positive likelihood ratio (sensitivity/(1 — specificity))
and negative likelihood ratio (specificity/(1 — sensitivity))
and Youden’s index (sensitivity + specificity—1) were
calculated.

3. Results

3.1. Study Characteristics. One study was conducted to
compare the performance of two commercially available
products for measuring salivary levels of Hb [3]. One study
calculated the corelation coefficient between salivary levels
of Hb and periodontal index [4]. Other 14 studies calculated
sensitivity and specificity for the screening of periodontal
disease by salivary levels of Hb in Table 1 [5-18]. Table 2
showed the characteristics of the included the studies.
Among these 14 studies, 6 studies measured Hb at laboratory
by commercially available products like Hb in faeces or urine
[9, 13-15, 17, 18]. Three used polyclonal antibody reaction
and 3 other studies used colorimetric tests. Seven studies
used paper strip method. Three studies used Perioscreen
SUNSTAR (SUNSTAR, Osaka, Japan), which used mono-
clonal antibody against human Hb and 4 studies used
colorimetric tests.

Periodontal indexes used as the gold standard varied
between studies. One study used the criteria by the American
Academy of Periodontology. Four studies used the Com-
munity Periodontal Index. One study used PD >4 mm. One
study used progression of CAL >3 mm. This study is the
only one longitudinal study, and other studies were all cross-
sectional studies.

Youden’s indexes of Hb measured in laboratory by
polyclonal antibody reaction ranged from 0.08 to 0.52. Those
by colorimetric method ranged from 0 to 0.08. Youden’s
indexes of Perioscreen SUNSTAR were 0.24 to 0.50. Those of
other paper strip methods were 0.17 to 0.57. Six studies used
adjustment by statistical modeling.

4, Discussion

We reviewed studies for the screening periodontal disease by
salivary levels of Hb. The measuring method of Hb, peri-
odontal indexes used as a gold standard varied between
studies. There are two methods for measuring Hb: colori-
metric test and antibody reactions. The colorimetric tests are
based on the reaction that the hemoglobin decomposes the
hydrogen peroxide with the liberation of oxygen, oxidizing
the orthotolidine to a blue colored derivative. For measuring
Hb, the specificity of colorimetric tests is not superior to
antibody reaction because it reacts with Hb of other animals
contained in food. In general, the colorimetric method has
been used for measuring Hb in urine. It is quite unlikely to
contaminate blood form other animals in urine. Antibody
reactions are used to detect Hb in fecal blood because, in
feces, there may be remained various Hb from other animals



International Journal of Dentistry

TaBLE 1: Selected articles.

Author(s) and year . . Number of
published Title of journal Journal subjects Results
Saliva-based Colorimetric test may be a valid, reliable
colorimetric test as an Community means of detecting major differences in the
Burt et al. 1978 [5] index of gingival Dentistry and Oral 253 prevalence of glnglval 1nﬂammat}on In most
inflammation in Epidemiolo adult populations, although having little, if
epidemiolosic studies p 8y any, useful application among children at the
P & mixed dentition stage.
The reliability of The G index chemical analysis may be
Abbott and Caffesse 1978 a colorimetric test in Journal of 81 a useful diagnostic aid for detecting the
[6] determining gingival Periodontology presence or absence of gingival inflammation
inflammation in dental practice.
Efaiiiilbg?igﬁd The test should be used as a home screening
¥ ot using Journal of tool rather than a diagnostic aid. Patients
Kopczyk et al. 1995 [7]  a home screening test . 50 o
to detect gingjval Periodontology who test positive for occult blood should seek
inflammation advice from a dental professional.
Screening of . -
Nomura et al. 2006 [8] periodontitis with ]ourna_l of Oral 187 LDH l.evel had. t.h.e highest Sens.lmflty and
salivary enzyme tests Science specificity (sensitivity, 0.66; specificity 0.67).
Screening for Journal of Combining LDH, ALP, and occult blood
eriodon tigtis in Obstetrics and showed the highest diagnostic performance,
Kugahara et al. 2008 [9] repnant women with Gvnaecolo 221 with a sensitivity value of 0.90, specificity
P Si livary enzvmes }I’{esearchgy value of 0.62, positive predictive value of 0.18,
¥y enzy and negative predictive value of 0.98.
Comparison of
eriodontal health . .
stgtus and oral health Journal of Oral Pain in gum, swollen gum, and bleeding gum
Ohshima et al. 2009 [10] behavior between Science 92 had statistically significant corelation with
Japanese and Chinese the result of Perioscreen.
dental students
The sensitivity and specificity of the salivary
occult blood test in screening for poor
periodontal status were 0.72 and 0.52,
Effectiveness of the respectively. In a multivariate logistic
salivary occult blood Journal of regression analysis, the results were
Shimazaki et al. 2011 [11]  test as a screening Periodontolo 1998 significantly associated with the proportion
method for &Y of teeth with BOP and the proportion of teeth
periodontal status with PD >4 mm, independent of age, sex, use
of antihypertensive medication, use of
antidiabetic medication or insulin therapy,
and the number of decayed or filled teeth.
The perioscreen test showed moderate
sensitivity (0.752) and specificity (0.746) to
periodontal disease. The binary logistic
Periodontal disease regression analyses indicated that older
and related factors Oral Health & subjects (OR=2.5), or those who did not
Pham et al. 2011 [12] amone Viethamese Preventive 243 frequently visit a dentist (OR=4.1), brushed
den%al atients Dentistry their teeth only once a day (OR =2.5), did not
P use dental floss (OR =2.9), were past smokers
(OR=3.1), current smokers (OR=4.1), or
had positive BANA test results (OR =12.0)
were more likely to have periodontal disease.
Screening for
periodontal diseases By the statistical modeling, sensitivity and
Nomura et al. 2012 [13] using salivary lactate  Journal of Dental 101 specificity were improved for the screening of

dehydrogenase,
hemoglobin level, and
statistical modeling

Sciences

periodontal disease by the salivary levels of
hemoglobin and LD.
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TaBLE 1: Continued.

Author(s) and year . . Number of
published Title of journal Journal subjects Results
Salivary biomarkers for Salivary ALT level a.lnd' thé P. gingivalis ratio
L . may be potential indicators for the
predicting the Archives of Oral . . " .
Nomura et al. 2012 [14] . . . 85 progression of periodontitis. Such a salivary
progression of chronic Biology . .
. o test could be a useful diagnostic tool for
periodontitis - . . .
predicting periodontal disease progression.
Validity of screening
methods for The salivary hemoglobin level, self-report
periodontitis using Journal of questionnaire, and the combined method
Nam et al. 2015 [15] salivary hemoglobin Periodontolo 195 demonstrated screening potential that could
level and self-report &Y predict the population prevalence of CPI 3 or
questionnaires in CPI 4.
people with disabilities
Feasibility study of
a salivary occult blood
test to correlate with Pearson correlation coefficient with the
periodontal measures Journal of Oral percent of sites with BOP was statistically
Reed et al. 2015 [16] as indicators of Science 23 significant (0.301, P value 0.0469), and with
periodontal BOP as the sum of sites with bleeding on
inflammation in probing was 0.280, P value 0.0647.
a population of
pregnant women
. The sensitivity and specificity for hemoglobin
A new screening .
levels were, respectively, 0.722 and 0.711, for
method for .
eriodontitis: an lactate dehydrogenase levels. Combining
Nomura et al. 2016 [17] P . ’ BMC Oral Health 92 these two tests, when samples tested positive
alternative to the .
. for both hemoglobin and lactate
community i -
) . dehydrogenase, the positive predictive value
periodontal index
was 91.7%.
Diagnostic accuracy of
a‘comblnatlon Of The combination of salivary hemoglobin
salivary hemoglobin Journal of levels and self-report questionnaires was
Maeng et al. 2016 [18] levels, self-report Periodontal & 202 portq

questionnaires, and age
in periodontitis
screening

Implant Science

shown to be a valuable screening method for
detecting periodontitis.

by food. In this respect, antibody reactions are more suitable
to detect Hb from oral cavity. In fact, Youden’s indexes of
antibody reaction measured in laboratory were better than
that of the colorimetric method. The commercial products
approved by Japanese Pharmaceutical Affairs Law to mea-
sure the Hb in saliva are all used antibody reactions in-
cluding paper strip method (Perioscreen SUNSTAR).

The periodontal indexes used varied. It is likely that pure
saliva from saliva ducts contains lilted or no Hb except for
salivary gland inflammation. The Hb in saliva may be de-
rived mainly from the bleeding of the periodontal tissue.
Bleeding on probing (BOP) is the index that evaluates the
bleeding from gum. When BOP was used as the gold
standard of the screening, high sensitivity and specificity
may be easily obtained when compared with other peri-
odontal indexes. In fact, Youden’s indexes by BOP ranged
from 0.19 to 0.59. The index by PD 4 mm was 0.08 and that
by American Academy of Periodontology was 0.52. The
tooth that accompanied deep periodontal pockets does not
always accompany bleeding from the periodontal pocket.
Three studies used Community Periodontal Index (CPI) as
a gold standard. Originally, CPI is a method for the survey
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proposed by the World Health Organization. It measured the
sextant of representative 6 teeth. This method was sometimes
used for the screening of periodontal disease. However, both
saliva tests and CPI are a method for the screening of peri-
odontal disease. Therefore, applying CPI as a gold standard
for the saliva tests is not suitable. More precise definition of
periodontal disease should be used for the standard.

For measuring Hb in laboratory (stimulated saliva) and
Perioscreen SUNSTAR (resting saliva), method of saliva
sampling is established because these reagents are approved
by the Japanese Pharmaceutical Affairs Law. To obtain the
approval, reporting the performance of the reagent, stan-
dardized measuring method, and established sampling
method are indispensable.

Studies had shown that by the adjustment by statistical
model, the sensitivity and specificity were improved. In the
check-ups, to apply statistical model for every examination is
insubstantial. These studies suggest that cut off values were
in part dependent on the age, gender, number of remaining
teeth, or subjective symptom of the subjects. Therefore, cut
off values should be set separately by age, gender, or number
of remaining teeth.
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TaBLE 2: Characteristics of the included the studies.

Measuring method Results
References Subjects  Exclusion criteria Deﬁnition. (.)f Saliva sample  Adjustment Positive - Negative Youden’s
periodontitis Reaction Products Sensitivity Specificity likelihood likelihood index
ratio ratio
Laboratory examination
Current smokers 0.37 0.91 4.11 1.44 0.28
221 pregnant . . . -,
and subjects with ~ Periodontitis . . .
Kugahara women not sufficient  (CPITN 3 and Colorimetric ~ Salivastar- . Combination
et al. [9] (mean age: . test Bld . 0.68 0.74 2.62 2.31 0.42
30+ 4 years) saliva were 4) with LDH
- excluded
187 subjects
Nomura (mean age: Colorimetric Stimulated
_ > _ _
et al. [13] 372496 PD >4 mm test saliva 0.27 0.81 1.42 1.11 0.08
years)
Clinical
85 patients attachment level
Nomura with chronic (CAL) of 3mmin Progression of Colorimetric . Stlmglated . 0.32 0.68 1.00 1.00 0.00
et al. [14] . o at least three CAL>3mm test saliva
periodontitis
subsequent
assessments
Pl o of — 0.41 0.77 1.78 1.31 0.18
CPI scores of 4 — 0.53 0.75 2.12 1.60 0.28
The CPI scores of With 0.58 0.76 2.42 1.81 0.34
participants 3-4 questionnaire
Nam etal _Were 19° CPI scores of 4 Folyclonal oc Stimulated With 0.73 0.74 2.81 2.74 0.47
[15] patients with — antibody = HEMODIA saliva questionnaire
disabilities CPI scores of reaction AUTO S With
(aged >18 34 questionnaire 0.70 0.76 2.92 2.53 0.46
years) and age
With
CPI scores of 4 questionnaire 0.71 0.80 3.55 2.76 0.51
and age
Center for
Patients older ~ Disease Control
Nomura 92 subjects Vt};;nhi% 5:111'; ailrlld I:;‘fg:rrgfn Polyclonal oc- Stimulated
(mean age: ba P antibody ~HEMODIA ) — 0.76 0.76 3.20 317 0.52
et al. [17] than 20 teeth with the . saliva
50.03 years) . . reaction AUTO S
remaining were American
included Academy of
Periodontology.
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Measuring method Results
References Subjects  Exclusion criteria Def?lnmon. (.)f ) Saliva sample  Adjustment o . 'Pos,.itive Negative Youden’s
periodontitis Reaction Products Sensitivity Specificity likelihood likelihood index
ratio ratio
Pregnant, had CPI scores of - 071 0.56 L6l 193 027
undergone 3-4
a periodontal  CPI scores of 4 — 0.60 0.72 2.14 1.80 0.32
202 subjects  OPeration within - CPIscores of 3- 1 o0 oc- . With o 0.68 225 238 0.40
Maeng the past month, 4 : Stimulated  questionnaire
(age: 20 to 79 . antibody ~ HEMODIA .
et al. [18] or had an injury . saliva
years) . reaction AUTO S
accompanied by With
oral bleeding,  CPI scores of 4 . . 0.65 0.77 2.79 217 0.00
questionnaire
such as a wound
or ulcer
Paper strip
136 school GI score (0-0.6,
children, 52 <1.2, <1.21,
adult dental <0.2, <0.4,
hygene <0.41)
school GI>0.6 School 0.42 0.64 1.17 1.10 0.06
Burt et al students GI>12 Colorimetric children 0.50 0.63 1.35 1.26 0.13
(5] " (age: 24 to — GI>0.6 test G index  Resting saliva Innate 0.65 0.76 2.71 2.17 0.41
32) and 65 GI>1.2 correctional - 0.53 1.43 L6l 0.20
adults in Institution
correctional GI>0.2 0.25 0.64 0.69 0.85 -0.11
Institution dental hygiene
(age: 18 to GI>04 student 0.16 0.67 0.48 0.80 -0.17
66)
Abbott 81 subiects GI>0 Before an 0.83 0.63 2.24 3.71 0.46
and ) GI>1 Colorimetric . ey 1.00 0.46 1.85 — 0.46
Caffesse (age: 15 to 60 test G index clinical —
(6] years) GI>2 examination 1.00 0.29 1.41 — 0.29
Using aspirin or ~ BOP >30% Before tooth 0.19 1.00 — 1.23 0.19
nonsteroidal BOP > 50% brush 0.56 0.97 18.67 2.20 0.53
anti- BOP >30% 0.75 0.82 4.17 3.28 0.57
5.0 patients 1nﬂammat0r¥ Resting saliva
with less than drugs. Those with . .
Kopczyk . Colorimetric before and
20 teeth 27 bleeding Seracult
et al. [7] (age: 27 to 72 disordere test after tooth After tooth
8¢ . ’ BOP > 50% brush brush 0.85 0.66 2.50 4.40 0.51
years) ulcerating oral
lesions, or
medical
contraindications
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TasLE 2: Continued.

Measuring method Results
References Subjects  Exclusion criteria Def.lmtlon. (.)f . Saliva sample  Adjustment . . .P os.itive Neg,ati"e Youden’s
periodontitis Reaction Products Sensitivity Specificity likelihood likelihood index
ratio ratio
187 subjects
Nomura (mean age Colorimetric Stimulated
et al. [8] 372496 — PD>4mm test — saliva — 0.27 0.81 1.42 1.11 0.08
years)
92 dental
Ohshima school Mongclonal Perioscreen
et al. [10] students — — antibody SUNSTAR — — — — — — —
’ (mean age: reaction
22.1 years)
Rinse 3ml
. distilled
Shimazaki \11\791?}?12151:) ii‘:ﬁ BOP=15% or - Monoclonal Perioscreen water for 10
— at least one antibody sec 8:00 am — 0.69 0.55 1.53 1.77 0.24
etal. [11] 20 teeth (age: . SUNSTAR
40 to 79) PD>4mm reaction to 11:00 am
before oral
examination
Pham et al Monoclonal Perioscreen
[12] 243 subjects — — antlbf)dy SUNSTAR — — 0.75 0.75 2.96 3.01 0.50
reaction
Preexisting
parathyroid
disease or
uncontrolled
thyroid disease,
23 pregnant mu1t1ple‘ fetuses
(e.g., twins and Monoclonal .
Reed et al. women (age: triplets) . antibody Perioscreen . . . . . - .
[16] 18 to 45 preexisting sickle reaction SUNSTAR

years)

cell disease (not
trait only),
sarcoidosis,
Crohn’s disease,
or ulcerative
colitis
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5. Conclusions

Saliva tests can be applied by nonprofessional personnel.
Further study is necessary to set the cut off values stratified
by gender, age, and number of remaining teeth.
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