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ABSTRACT

Objectives: The purpose of this study was to examine the practice of oral hygiene behaviors and oral health
status of long-term care facility residents and to analyze the factors related to salivary hemoglobin level
which can predict active periodontal disease. Methods: From 30th October 2015 to 7th January 2016, a
questionnaire was provided to 63 participants and their dental plaque and saliva samples were collected to
assess the levels of salivary hemoglobin and dental plaque acidogenicity. In order to analyze the factors
related to salivary hemoglobin level, multiple linear regression analysis was performed. Results: Tooth-
brushing was most frequently performed by the participants themselves (98.4%) and toothbrushing was
performed after eating breakfast (81.3%). 68.8% of participants reported brushing their tongue. 35.9% of
participants perceived having bad teeth, and 87.5% had high dental caries activity. The percentages of
participants with hyposalivation and > 0.20 pg/ml salivary hemoglobin level were 45.3% and 59.4%,
respectively. The salivary hemoglobin level was significantly higher in the group in which stimulated
salivary flow rate was < 0.70 ml/min, dental plaque acidogenicity was superior, and perceived having bad
teeth (p<0.05). There was also a tendency for the salivary hemoglobin level to increase with age (p<0.05).
Conclusions: Oral health status of the long-term care facility residents was still not improved, and the
characteristics of salivary volume and dental plaque were important factors affecting salivary hemoglobin
level. Therefore, it is necessary to operate an oral hygiene intervention program by oral health professionals
in such facilities in order to provide residents with effective oral care aligned with their respective needs.
Furthermore, it is necessary for caregivers to complete mandatory oral health education to improve the oral
hygiene status of the long-term care facility residents.

Key Words: Hemoglobin, Long-term care facility, Oral health, Saliva, Xerostomia
AQl: 77A%, FAAZ, LA aRAA, w2kl

QIR 52 A AlAIIM Hehds 3523 FAIeIRIE, 58] b= A =L 7|+

Am

J Korean Soc Dent Hyg 2017;17(3):527-37 https://doi.org/10.13065/jksdh.2017.17.03.527 pISSN : 2287-1705 eISSN : 2288-2294

Copyright © 2017 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



528 « J Korean Soc Dent Hyg 2017;17(3):527-37

(OECD) 21¢1= 7k 71 w7 QIR 38} /=2 Holal JIth 1], s il de5 vhyd
B[/ ddge] 55 # ofzh A7 Aol loto] PYLeIM HE AR maa Ee
2 ol kejle] S71E w5 glt. ol feluehes 5o A0 AP retalat
2008'd 7EFH L7 | R YEAA=E EJSHALL, BT S IS 5] of=e

RIS AARES oI 7AREES A1 59 7] 24 F S AR St )lH2). 2Eu, =/sH

0O

Az} X7 Agte] S IS ot PR Bl Gelsleh3 Al BaF AR
B doRF, 45 thok, ALl B Sol 4 - 2HEAoR ek nA BE0) BT ato)
A el el aslo] Hul[s], 58] A7 A YL SIdoke ABHI610] FAHF 5

U2 BEiglck, whebd, ol @Al AT iolo] TR 7140 2 B s s ol
S}, 71 ATl 7]absle] ot 2|27t sk A17]0] A Elofof g,

% glom[9], 2] Ei}
o

A7HE = T mf E&/do] W A7 =7 = 513t 10]. Beel, ot A1 S I
7ol tiet e 2

w} Aol F840] e AstEla mAA] et A7} BerslA] ey 1 gl E5
ool 72| 0] 40} A5 w7 mEElo] 9lo] 7A740] gt AR E AT F8

o
o] HRE[11] B2 A7 Bl e Astera] BAAE HEolr] Sl szt

ekt ot 4 gl BAAR BUEIRCH1s). o o] slR 22Nl 5 Eeh A A5de)
T RS WY 5 G AR, 1917 NS Adsker] 840l FHHY
[12,14,16]. 52 Sl 1ol GO 715 1=010] FAR A Bt e Aol 2
S1[4], B3] A7 Le ] BIHE Slol et L AAEAIAE o} A wh S wulsh.

Wb, B Q7 1ol GO 715 1ol thio 2 ST QAT et 1A
£ sfotst, el o) sl 22nlo] s e ials 6918 Halskuasig o] A7 ATk ola
PAA 717 10k IO T S FA) L2 1] A 2 2§ glo] /A HRE AT
&4 9 Ao T,

https://doi.org/10.13065/jksdh.2017.17.03.527



H2A / RPN AFAL) TR - 529

A= FAR= 2015 109 3095H 20169 19 7U7EA] & 7097 Y= At Q1 GAE A
T e Qlo] A7 ffall QIFAlell AAlishal Q= kRl QYA 5 335 oA o= Aottt &
T = G Power 3.1 =& 138-3 ARSI, -394 0.059F 71171 0.30, A4 0.95%
A75olS wl A2l Aol et 4 320 A7)+ 6290tk =72 H 1552 7|8
Fom= Tl 3l @GR AF=5hE 654 oV ke dloflA] A=At ARy Foll Hish R
£ ZA|s] g5ttt & 9175 0] ApdA 0 2 Aztolo] Fofstgl o, AHE 4-Hsk=d Qlo] ¢
et et 27 FssAY Bl skt of o] ol AL AR A e 7H A Qs
TANEE S SR A7 Qs A, ARRAIE S 7180 = 45 Ylof| AF4as -2 7ol 8l
= AR5 2182 AlLlstal F 7079 9] leqlo] 2 Aol fofsieltt:. 27| 8L Aw
SA7F = 6789 A= E Aot F 64782 2F EANV SO = SlSich

b

o 2

ut

R
=2
i,

= A= 7Pt A ga 2 019191910 S1le AL FIRYE 2{THIRB No. 1044396-201510-
HR-051-01). A2A= I - AReJeb] E4 228, %), WAV 3838718955,

= [e2e]
olgte MilEee] 4, v B8Shs oF=o ), TS 283 (H A AEE A7), A
=1 o]

o O H»

>

B, oh 2(0)2} (1) & Sl BREARE FdE
A2 FRsHs WS olgslgom, HEES F Aut HAA el B g 9l
QoA U] o2 A EE Z115le] ZHAHAT)

TAZTS Adsh] el A=A Bl AQFIet3int 1 g2 42 paraffin wax (GC, Japan)

£ 52 A SPAA BH|El = eflS Akt 870 A5t = F e VIES &, B
o et &R $HA1519] 21, 0.70 ml/min 015191 9= EfjER|F A0 7 H a5t 8.
Efl 1 2 251-& S7g517] lote] AFE A= Bl o8ttt 16]. Bl U slma=
Hlo] EAh= 22588 7HI711[12], olet 22582 A2d5e] 271AFE 2ngit19].
wreha, Bl U] Slmg2Hl F ot 53E A2kt 2| 2gtof| o]ghE Abefatal sag 4= Qlrt.

AzAte] XS] Tiet ool A= mmS olgslel Bl 1 miS A/ T, 3000 rpm (Micro
Centrifuge-mini, Hanilsme, Anyang, South Korea)°f|4] 102 -5} E Aot o]
A ZeElste] Aol Bl F0.05 mIE 555101 1 m1 o] kg Hujof Wil W Hatstict. el
U slE2=dl FeE 46| flote] 2Hels 35 W] o = OC-SENSOR
DIANA (Eiken Chemical Co., Tokyo, Japan) FH]S A5 o] HH| = -Alg s 22271 &

o
rE
0
A
o,
olt

T

https://doi.org/10.13065/jksdh.2017.17.03.527



530 < J Korean Soc Dent Hyg 2017;17(3):527-37

A2} el U o= R1eto] 2gHEE-S Fofl slRI3=d] s g os SR
o U2 215 218) 34t 2| = ThA] BASISIE Bl U] SR3 & H] Sl Al 2ARe] 7 ]-foﬂ
T2}0.20 ug/ml o2 A2 57 H a9t el 2 FEsll o, AR Yols AR Ty
Ak

A AAMTEre] A A =SS HrlsE7| Q510 Cariview® kit (All-in-ONE BIO Inc., Seoul,
Korea) 5 AFESIITE o= WAl Ul BE E-72] nld=o] iRkt 74 A S Hia o =2
Blol= o=, Ao AU SARAAEE AoloH 5T o &0l SHE A
[20]. AlZ=2]ARe] Z]Aof| whet HtE HE-S o]-8§sto] 2|ohE T eiA AHAlRE ZF6H,
ajeyelof] 2N o] A H HE-S -2 o, vijeF7 ol 4] 37°CE 48 A1t B et ATt vl
=5F Sof|, pHoll w2} A o] H9LE e shr] ffste] Aok H7Iskith pHE 71 o= et
(A1) FE] E P 191 7kR] 2y AEER o] Mo 7 ANLE U=t o] VS gekw
A17](All-in-ONE BIO Inc., Seoul, Korea)E ©|-&5}to 0-1007 Ate]] 45 ALt A47t
T5 A WAl ERe] A/ 5 o] 24-5to] 2 ok AR T 7t EThAl ShATSHITH20].

e

H
i

4% ZE= IBM SPSS 23.0 L2 TS ARESo] BAskr At dAte] /1 - AReletA]
£, AN D TR B A A AT, B ) Sl S ste] B
L0112 BA3517] Y5t % P 9] AEA (multiple linear regression analysis)= A5, S

1. SChdRIe] Q15 - Alety S

AT AR 127(18.8%), O12Hs 27(81.39%) 0 2 TR o g 0 2 HEIIeE, 4
2794 ol 21H(32.8%), 804] O 43(67.2%) 0 2T} o L Ao eRich
<Table 1>.

Table 1. General characteristics of the participants

Characteristics Division N %
Gender Male 12 18.8
Female 52 81.3
Age (yrs) <79 21 32.8
=80 43 67.2
Total 64 100.0
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Table 2. General health status of the participants

Mean + SD

13.29+0.35

Characteristics Division N %
Long-term care grades 1 5 7.8
2 17 26.6
3 28 43.8
4 12 18.8
5 2 3.1
No. of systemic diseases <2 36 56.3
=3 28 43.8
No. of medications None 6 9.4
1-2 24 37.5
3-4 22 344
=5 12 18.8
Table 3. Oral health status of the participants
Characteristics Division N %
Who brushes your teeth Self 63 98.4
Caregiver 1 1.6
Time to brush your teeth After breakfast 52 81.3
After lunch 22 34.4
After dinner 47 73.4
Before going to bed 1 1.6
Cleaning of tongue No 20 313
Yes 44 68.8
Self-reported oral health status Presence of loose tooth 19 29.7
Presence of lost bone 12 18.8
Presence of unhealthy teeth 23 35.9
Dental caries activity” <70.9 (low/moderate) 8 12.5
71-100 (high/very high) 56 87.5
Mean + SD 89.15+95.35
Stimulated saliva flow rate (ml/min) <0.70 (hyposalivation) 29 45.3
=0.71 (nomal) 35 54.7
Mean + SD 1.01+0.82
Salivary hemoglobin level” (ug/ml) <0.19 (periodontal treatment not needed) 26 40.6
20.20 (periodontal treatment needed) 38 59.4

"Divided by according to the manufacturer’s criteria
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Uepgth AF2A el B a]g-0] HH-S 1,01 (+0.82) ml/min 0|21, EFHEH|EHZ(<0.70)°] 5
k= AR 29%(45.3%) 1At Bfl W S22 11 5. 0] B2 13.29 (20.35) ug/mlo] 3,
272 57F B R IH|(20.20 ug/ml)oll e k= AR 59.4% = LRI TH<Table 3>.

4. Efo} LY 32224l sscojo| Bigol

Bt sl=2dl seot HlE a9ls A5 Sl v AR e AR s AR 2=
<Table 4>} 2o}, Bt U S|R3 = 5l R ERNRE[ 2 7P Aol #04, tha2 A
Table 4. Related factors of salivary hemoglobin levels

Characteristics Division 153 t p*
General characteristics Age 0.278 2.105 0.041
Gender -0.109 -0.862 0.393
General health status ~ Long term care grades 0.106 0.837 0.407
No. of systemic diseases -0.248 -1.257 0.215
No. of medications 0.172 0.781 0.439
Oral hygiene behavior Time to toothbrushing (after breakfast) 0.139 1.013 0.316
Time to toothbrushing (after lunch) -0.056 -0.387 0.700
Time to toothbrushing (after dinner) -0.143 -1.054 0.297
Time to toothbrushing (before going to bed) -0.231 -1.649 0.106
Cleaning of tongue -0.135 -0.962 0.341
Oral health status Loose tooth 0.023 0.140 0.889
Lost bone -0.036 -0.190 0.850
Unhealthy teeth 0.348 2.173 0.035
Dental plaque acidogenicity 0.361 2.805 0.007
Stimulated salivary flow rate 0477 3.399 0.001

F=2.147, p<0.05, R*=0.402, Adj.R*=0.215, Durbin-Watson=1.828

“by multiple linear regression analysis.

dependent variable: salivary hemoglobin levels (L.g/ml)(continuous)

age (1=<79, 2==80 years), gender (0=female, 1=male), long-term care grades (continuous), no. of systemic diseases
(continuous), no. of medications (continuous), time to toothbrushing (0=no, 1=yes), cleaning of tongue (0=no, 1=yes),
stimulated salivary flow rate (0==0.71, 1=<0.70 ml/min), presence of loose tooth (0=no, 1=yes), presence of lost bone
(0=no, 1=yes), tooth does not look right (0=no, 1=yes), dental plaque acidogenicity levels (continuous).
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