ORI - TRIRESREE, HEEE, |
IEEEH, %) T L v NS URE,
R X OVRIEN R R &,

Q)FEBHRE : BERE

Q) EIRE : &, KE, FEEHHE,
EARES, BKRMBRT, BRI
XU —, 100MDORT v 7 H
#, BIRAFZELBRRE, BEFEE
BEHE, &

4) MiERE  BE Ry, TAT I,
VT F =, Cl K, Ca, IP, Mg,
Fe, #8225 o —/, $ifEH;,
IgG, IgA, IgM, HbAlc, GOT, GPT,
MyEFERHTVHY) TR T 75—
¥, L

(5) PRIGAS : 24F$fHFRIC L U, JREZ, BUN,
Na, Cl, K, Zn, Ca, Mg, 7 V7
F =y, IP, 1825 —4F 88BN
RigT o R7F R, g

(6) FEFR IR 8
- GHQFEM{&ERHZE (WHOR)

(7) F At : HSWER, 28505 EHR
A, REfTER LY
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1. BREICBTILEBBERE
D7

19994FE~2004 E T TORIEEML
72414 BT, K7, AEIGHERE, EER
BOMBNEILE Zh b oMEEEIZ >N
THRE L, mEE O KL BZICNERE
HREERET LT,

ZORER, BEAFCRBT 35 HIIF L
E BT (B 7073, 143/ B—6122. 68/ H,
i :6581. 843/ B —5378. 94/ R) BEERIK
TaRBDO BN, FHMEEREO Y b, &
TNE BT (39.9kg—36. 9ke), FHfHE T
(BmAXME) 1XB & E bz (B 46. 2kg—37.0

kg, M @ 31, Okg—25. 4ke), TNENEE
PR T AR 5T (p€0.01), EWXIEE
BEARIEOBRIIB & & b L Lo FEH
WRTHY, EERZHRFTONNVAT &
AAY h==2T VERR, 2000) DEHE
B&Ebicll 48) LV bmVWMEZRL
Tz, iz, fMiA%E 5 EMERFLEER
O RICmELEE, SBABNKTLE
ERBIOMEBROEILAEAKERFN
M o7, HPEHHBRILOMIIAR
RIEOFEBRRRNRED LN, Tz, FEBE
WEIZE B EAEBEZRTREAICERLTH
Teo HEEOBEIIIMER RO, ik
MEIFBEIVLEERB VI EAED LI,
ZHEIZRBWT, S8 EBMI, IR EDRH
ICHEE2ADHBEGRIFED b,
EHIZ, 2000FENH2004E FTODLER,
BEERLUIARRIEZTERLT-1904 % 5%
BlL, ToVA T 15 HiBESE (ACE) D
BETOU/DEEMPMERICEb 72D B (RRE S
DRI T DR B2 T MU,
TORER, AFEF OB MRS (-7.83114.15,
-5.65+11.09, -11.04+14.68 kg: I
I/12, 1/D#, D/D#Y; mean=*SD), HHIHE?
7 —(-80.8£155.2, -115.9£171.7, -105.6 =
126.3 watts; i€ 4U/1E, I/DE, D/DAL),
1877 (-2.42+4.27, -3.36£3.34, -3.54+3.54
kg; FHENI/1E, 1/DB, D/DAL) OFREFR
EALICACEBEFI/DEEM CEZ DD

277,

2) 3

2003 DFEHRE S LIT, EE ORER
RROBELREBEEL SN TWDIMET VT I
VAIDYMEIC L Y EESTLTETY A b
FAE = RNX— - SRBHRPOR BFEHR
& s OFEEEZRE L,
SERE O MIFAbER, B TIE4.07E
0.24g/dL, it T134.18+£0.22¢/dLTH >



7= (p<0.01), MIBEAIDS v b A T7EIZEH
D (FHfE- | }EERZ (SD) )
gldLE L, Iy b7 ELU EE TEADK],
Az HEAIDDX) & L7,

Ih&y, BHEOmMEADDS Yy A T7E
[33.83g/dL& 7220, = DB D B 5t
BEII15.6%, KHEDOEE3.96g/dLT, =
DEAERGG DO LM RE1314.3% TH o7
¥, Bick bMFADRINZT Y A
NRIRE & R E OBEGIZ OV CEHE L
7o BHOKAKIZIWT, FAE LIk
FIAEM CHRELBMICBOTHRENA
bz (p<0.05). ¥ 7Y A MRIRAZEOGK
E1261.9%+12.8kg, FEF|IHE TII52.7=
7.0kg, BMIiZZhZF+23.6+8.5, 20.7%
2.7 CTHoTr, EBIT, BERET —40 56
BHLAZDRAT— « FERLEEL JUOR M,
BIEEICOWTIME L7z, BHESADK
IZRBWTIE, 7Y A MR AERE L FER

ﬁ%ﬁﬁﬁxﬁw%~-%%wWKﬁﬁ#
IEBD NP oTe, BAEEBREE T
HHREBHROLEREEI ﬁﬁf%oto~

%, BHEALK TR, HEZEED bR
Rpoleb oo, 7Y AL NERERIT
HEFIFH BRI H T 1A %72 ) = L % —
ERENEZHE CTR20%IEM[TCH -, IE
FIRAFERHEOZ B RNV F—HERB X
OB Y o 0 BHRIE, BADKEE

LRI H =58, BOERRS BN
e BREHOABOBREEIAEICIK

BEZ2R LU=,
ZHERADX T, & HERE & JER R
TR F—  REEBBIORHER

BEEVTNOEBICEN THARZETR

biadroie, HUEEADKICBWTHE
BEEIRBDONARPoTN, BALKEZE
&mAﬁT&T%%ﬁ%ﬁ®@%ﬁ&yN
7R, BWEIRE LR EME 2R
M4 b, BELT, FWESLIEOR

R EIREIC 2 M o 7.

3) B BEAK 5
2005FEDRESMEIL L, RIERLZ
TR L,

B2 0315 HAV723174 O AR A 2
3.04£2.94KTH o7, EAINCH D LR
REBEERAAPELEL28.0%THo7=, ##
FC D EBIEENI4.1% L BEETH T,
LT, EHEREE, MEGEEHARE, 7
i MAE L, EAREEFAI - PUREEE, o L
B R ThoTe, Lo 2Fle & D53
WE 2 &3 & SN D EHFNIT8.83%RD 5
niz,

2., EHERREE ORRRERERE
EDORR

NOEEBEOSEE OREEER
MERKEBOETLEEER
2004 FEDERE S &I, BEOTHER X

UEAIEGR S| & ) & R & OB

DUVWTEHE L7z,

MEVE I B DY) 1E1.44mVmin, EHLMEO
EENF1IImmTh o Tz, MER T E & HE A
MRBIIE, ARRBEIRD LRI
Tro LAL, MERDZEAMEN2.00mmEl T D
FBTIRIEHT v FF A b L~L (AL) B
HEIZED > 72 (p<0.05) . MBIRIER L D
BAREIC L VBRI T2 25,
WV it B 23 0. 7mi/min 2R 2> F R 1£432.00
FYVREWHETE, EHHEARS v b OB
XPD, 4mmPh EDPDDOE|A, EHAL, 4mm
P EDALOEIE, BLU6mmLL EDALD
EEBMMOIFHIT L AFREICE 27 (B
Zhp<0.05, p<0.05, p<0.01, p<0.05, B &
Up<0.01), B P AT 1 v 7 BRI ORER
E LT, 4mmEl EOPDOEIENE N &
(Ef200—E 2 A )V) LEEICEET S
EFIL, BRREN D2 EOERERE



W2 k(v RXE63.84) , BRE (A v ALE5.08),
WREIEIER 2 D> I fThlenwZ & (Fy
At2.12), BLUBOPOEIAEREV (AL
20— FAN) T &k (Fy X520 T
HoT,

BT, 2005 DHERED ) HEEZIC
P U 7228146 % X ST MERP Ac (361-386)
L EEAREE (T X v F A L,
WEART Yy NOBRE, Tu—ErIROH
ROFE) BLOMERE (BmRE, R
MERE, ~E7m el , ~< b7 U b,
if/iR%k, MCV, MCHC, #IgA, HIEk
HFOMFERER, fFHEERER, U 1oSER, B,
GFHRERDEE) & DBRRIT OV TIRE L,

FORER, MAEEETDIZ L EALORS &
WCEBRBENED B, KRBT

ALIZ AN %2 TBOPRPD DI & & B & e BR
MWD LNTZ, T, P& FBEBS IV
PP EER & ORI EBEBRLRD b,

() EBHSDEBERERRED
B8 E

20055 DIF R HHEIR D 53
RISV TR L7z,

(O e B Rl DV TIE38T4 T, 61%
D23BHBBE LT, Flo, TOMDE
TERIZOWTHEMT 2ERRRBD b
Too FERERE BR T A COMBEIZMED
T8E LT, ThkE X<t &EZT
A EBIEIIZZ < 80%IZ B AT,

FRE IR S W B, 24TH 432+
2.47 ml/3minl(3954), BIEFH 4.94=%
2.71 mV/3min( 2064), #EF#I3.65+
1.98 ml/8min(1894) & Lk TIXH BT
WRERE o,

ARASEERNCA D &, IRAZR0A1(804)
DI 45w B 134.69 ml/3min, 1FIEL LD
M (28374) D553 W &134.20
ml/8min &, FEARAEICBWTEDT5

TUAELRE & AR EE

AR b,

TR WISV THD &, &
) 0.13£0.13 mI/30sec(39545), B
¥ 0.150.15 ml/30sec( 2064), %)
0.1220.11 ml/30sec(1894) &, ZEHETH
EMETHBIBVER 2o T,

£, BEBEROBRER®H DE O ER
DEER S W BEDFEE, ZFFF0.12+0.12
ml/30sec, HIPEF4.17+22.42 m]l/3min &,
BEOEHLELTELLHIET T AERA
NRBH BT,

ARFAEEANNCH B &, RAZR0AI(804)
D4y W B 130.12 ml/30sec, 1FILA_ED
Az F & (28748) D35 7336 8 130.14
ml/30sec TH -7z, 4FILL EDOIRASE T
0.13 ml/30sec & '?3’?37"}&/}‘% 7=, A[E

DOFERD b ITIRARAIC & BIXER B A
WZid72 6o,

Q) AREBRLEBRERBEOM
B
(MREFELEXBHEERER &
D E

2004 FOREDFEHE S LT, MFT NV
TIUELERER L OBEALFIM LT,
6mm EOER T ¥ v FA L PR ARE
1AUERAELTWAHSRETIRED
T0%LLLEERY, 205 H9141T)
EALD10% LA Eic6mmPl EDOHwET & v
FAV IR ARBO BN, ZERBHETO
R, mmll FOWEAT ¥ vy F A PR
OEMBITIMHPTNANLT I VBELEERA
DFEBE % 7R L 7= (correlation coefficient =
-0.14; p<0.05),

EHIZ, 1998FEDR—R T A VRETH
RELFEOOADI b, 4FEEHDT 1 —T
v TRESIM L A EAEI68N T XI5

EZY
3£

_&LBMQ@H%@ﬁ@%@%WMLtO

SBEaAVAT 4 v 7 EIRSTTORE,



BMI & 8 B AT IS IZUF R 00 B 23 38
bLilic, Tk b, EEERZBMI(18.5-22.9)
EHTHEICHANT, BMIOE HEWVE
(<18.5)TIE3.74%, BMID&K b E WE(=30)
TIE9.56%, HEARETORREN TS T,

QEBESEFEEHRRELEORE
o B8 E

199 DB ESZZEICBIT 5 ERBEMEE
IS L ON9994E D H20054E/R] THO W D
ROFEZREEZ LT, KO0 5E
IZRWT, L, MEICENERICET
L (p<0.01, one—way repeated ANOVA) ,
199944t LT, 2003472 & TNZ 200548 A3
BEICIEMZ7R Lz (p<0.05, Scheffe) .
¥ 72, two-way repeated ANOVAIX, ®H# o
INERZEAL DS T ER R MEAERERE D L~ L & il
WHERZBEERZRBM T (p<0.05) . &
MREEERNER S FoTWVIHN, o
DERND 72 D30 7=,

Q) EFEEER L EORE

2006 EOMBED Y B, BEBITEA
Elaak g e L, 2B L EE R
L OBEEZEFMm L,
BEOFME LTR ) Ty I ARE
Hicks ITHETHREFFEESE 2H
Wie, TTHETHREEFRERESE LT,
THTHREEEDEREREFHHEOB A
EREMIC L~ 3BIIHEEMELZ LD T

H5,

180 (C1) : MR E R DORNRRED 2
H—=ATH D,

281 (C2) : REBONMERIARHA
L7200, PR O RE BRI HRIR D%
NEBDD,

3% (C3) : HEREEIChZY, BE

IRRIR DRI & R E B DOWRZFRD 5,
B

THTERERVESBEIIOWT, Bk
BT LB E, ZEOEHI B TREH
Ry B, 38)) LHEINDIBENE
mofe. (xHRZE, p<o.001)

I iMarker (S-BAP) DB, 154 : 22.1
+6.2 U/l , 284 :27.0+9.9 U/1 , 3% :

29.7+10.8 U/1TH o7z, (ScheffeDHE
Heme, 181 vs 28 : p<0.05 13 yvs 38 .
p<0.01 2% vs 3B : NS), BWRIX

Marker (U-NTX) O {E 1, 1% : 28.9+10. 6nM
BCE/mM-Cr , 2% :38.8+17. InM BCE/mM*Cr ,
38 : 52.2+20. 3nM BCE/mM-Cr T - 1=,
(Scheffe L B, 18 vs 28 : p<0.01
1 v 38Y: p<0. 001 274 vs 37 : p<0. 01),

X5, ERVRSHTCHERNZ TR LR
£, 1EBREHOEF MiMarker (S-BAP), 7=
(B R Marker (U-NTX)IZBEL T, TTEET
BREFHESE] TR ERMIEHT
Hotz, (S-BAP : B=0.202, p<0.05),
(U-NTX : B=0.179, p<0.05),

(4) 18 1% 89 15 i K RE WK & N S 4R
EDBEE

2004 DB INFE4034 % R BRI B2
JRAKEEIR % 7~ M IE FRBEME (37mg/dD) &
R D E R L OEARECRI & E) L0
A FEm L 7z,

BERMEIL, v VAT 4 v 7EBESITICK
v, MERN, BTEEEE, MUERRER, fUEER
MEZFHE LB LERBEE AR/
H (Oddstt 1 2.06, p=0.04) BB D LT,
F7z, BARUER I OMERBMEIE, EEF
ST OFER, BREEL RTLEFRI LT
F=r, RER, ThIoL HVUDLE
M THE LR b ERREENRED N
770

(5) IR Bk & i AR BRI &
EECd



20058 DBIMNE 3734 % FERIT, DIEFEAE
RAE & B R AR & O BE & 30 L 7=,
HRIEE OB 1T Z I BV T36.9%,
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w%ﬁ%%%mﬁbtc
BEPED bR DL, FHLA (BEEH
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7o,
Fiz, 7 v r— b & GHOBERI O FHE 24T 5
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@ BT A3EETHEER D o, OED
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FEREDIE 5 BAEE (p<0. 05) IZEIE B E <,
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(p<0. 05) 12 /\ﬁxfaﬁ><>ﬁ_o
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Abstract 1
Objectives: The purpose of this study was to explore the relationship between flow rate and
spinnbarkeit of stimulated whole saliva and periodontal conditions in healthy elderly people.
Methods: 355 dentate subjects aged 76 years were included. The pocket probing depth (PD),
attachment level (AL), and bleeding on probing (BOP) were measured. Stimulated whole saliva
was collected and the salivary flow rate (SFR) was calculated. Then, salivary spinnbarkeit (5S) was
immediately measured. Results: The mean SFR and SS were 144 ml/min and 1.91 mm,
respectively. SFR was not significantly related to each periodontal parameter. On the other hand,
subjects with SS <2.00 mm had a signiﬁcantly lower mean AL (p<0.05). When subjects were
divided into four groups éccording to a combination of SFR and SS, subjects with SFR <0.7
ml/min and SS >2.00 mm exhibited a significantly higher mean PD (p<0.05), % of sites with PD
>4 mm (p<0.05), mean AL (p<0.01), % of site with AL >4 mm (p<0.05) and % of sites with AL>6
mm (p<0.01) than subjects in the other 3 groups (one-way ANOVA). In the logistic regression
analysis, the factors significantly associated with the highest quintile of PD >4mm were: the low
salivary flow and the high salivary spinnbarkeit (OR 3.84), current smokers (OR 5.08), cleaning
interdental spaces rarely/never (OR 2.12), and frequent BOP (OR 5.20). Conclusion: These
findings suggest that high salivary spinnbarkeit in addition to a low salivary flow rate might be a
high risk for periodontal disease in elderly people.



Objectives

The reduction of salivary flow is widespread in elderly people. One of the main factors causing
reduced salivary flow is medication."” A wide variety of medications may reduce salivary flow by
mimicking autonomic nervous system actions, or by acting directly on the cellular processes
necessary for salivation.” Various systemic diseases, including Sjogren’s syndrome,” diabetes
mellitus,” and neurological disorders™ also affect salivation. As saliva plays an important role in
maintaining oral functions, decreased salivary flow would make adverse effects on oral conditions.
It is reported that in paﬁeﬁts whose salivary glands had been irradiated for head and neck cancer,
the damage of the glands led to the diminished salivary flow™ and to the development of dental
root caries."! However, little information is available about the relationship of salivary dysfunction
on periodontal health,"

The rtheological properties of saliva include viscosity, solubility, elasticity and adhesiveness, as a
result of the unique chemical and structural characteristics of its mucins.” The lubricating action of
saliva is essential for oral health. It facilitates movement of the tongue and lips on swallowing and
eating. The efficacy of saliva as a lubricant depends on its viscosity."* The viscosity of a fluid
composed of small molecules depends on the intermolecular attraction forces present, and on the
degree of friction between different molecular layers moving in parallel within the fluid.” It has
been shown that increased salivary viscosity is associated with an increase of dental caries in rats.'®
Additionally, stimulated whole salivary viscosity is greater in vomiting bulimics with severe dental
erosion.”” However, no studies have ‘been previously reported as to the relationship between the
physical properties of saliva and the periodontal conditions.

Since saliva is a non-Newtonian fluid, the measurement of salivary viscosity requires the use of
a special apparatus called a viscometer."®* Disadvantage of that device is that it needs considerable
time to be used, while it is also expensive and handling is complicated. On the other hand,
spinnbarkeit is the thread-forming capacity of mucus under the influence of large-amplitude elastic
deformation and it gives information about the internal cohesion forces of the mucus,”! Factors that
control mucus spinnbarkeit are the concentration of mucous glycoproteins, the degree of
intermolecular and intramolecular cross-linkings, and the hydration of mucus?? Recently,
salivary spinnbarkeit has been shown to correlate positively with salivary viscosity and to be

measured quickly and easily.



Thus, it was hypothesized that salivary spinnbatkeit in combination with the flow rate would be
associated with periodontal disease. The purpose of this preliminary study was to explore the
relationship of the flow rate and spinnbarkeit of stimulated whole saliva on the periodontal

conditions in elderly people.

Methods

Subjects included in this cross-sectional study were recruited from people bom in 1927, residing in
the city of Niigata, Japan. The study population consisted of community-dwelling, independently
living elderly people aged 76 years. Six hundred subjects were randomly selected from the target
population and 413 subjects participated in this study. Of these 413 subjects, 366 were dentate.
Among them, this study analyzed 355 dentate subjects from whom a salivary sample was able to
be collected.

The periodontal examination was carried out by four trained dentists. All subjects were
examined at local community centers in Niigata City. Mouth mirrors incorporating a light and
pressure-sensitive plastic periodontal probes, set to give a constant probing force of 20 grams and
graduated at 1 mm intervals (VIVACARE TPS PROBE®) were used. All ﬁmcﬁoﬁng teeth
including third molars were assessed, except for partially erupted teeth. The pocket probing depth -
(PD) and attachment level (AL) were measured at 6 sites per tooth (mesio-buccal, mid-buccal,
disto-buccal, mesio-lingual, mid-lingual and disto-lingual) and rounded to the nearest whole
millimeter. In cases where a restorative margin was apical to the cemento-enamel junction (CEJ),
AL was measured taking into account the anatomical features of the teeth and, if present, the CEJ
of the adjacent tooth/teeth, Also, bleeding on probing (BOP) was measured at six sites per tooth.
Before and during the survey, calibrations were conducted in an institution for the aged and the
Faculty Hospital of Dentistry, Niigata University. Interexaminer agreements ranged from 86.6% to
95.9% and from 65.8% to 94.4% for PD and AL, réspectively Kappa values ranged from 0.79 to
0.93 and from 0.56 to 0.92 for PD and AL, respectively.

Stimulated whole saliva was collected from 355 dentate subjects. Subjects chewed a 1g piece of
paraffin wax for one minute, and after swallowing once, they expectorated secreted saliva into a test
tube. Collection time was three minutes and flow rate was calculated as ml/min. The stimulated

salivary flow rate (SFR) was classified as either less than 0.7 ml/min (low) or 0.7 ml/min or more



(normal). After stimulated whole saliva was collected, the salivary spinnbarkeit (SS) was
immediately measured using the recently developed Neva Meter ™ (IMI-001 Ishikawa Ironworks
Co. Ltd., Japan). The Neva Meter was shown to be able to objectively measure the spinnbarkeit of
saliva with acceptable reproducibility.> The Neva Meter is based on the principle that electrical
resistance approaches infinity at the cutting position. After a saliva sample is introduced to the
bottom reservoir of the device, it is automatically stretched at a constant rate of 5 mm/s. Next,
application of an electrical current (5V) to the liquid induces a microcurrent, which stdps at the
moment fhe thread breaks. The device detects the point at which the current stops and then
measures the maximum length (in millimeters) of the thread, i.e. the spinnbarkeit. Measurements
were taken five times consecutively and the spinnbarkeit was calculated by averaging three of five
values, excluding the highest and lowest readings. The SS was classified as either more than 2.00
mm (high) or 2.00 mm or less (normal) based on the distribution. Because noom humidity may also
affect the SS,”** the temperature and humidity were maintained throughout the measurements at
22 t0 26 degrees C and 55% to 60%, respectively.

In periodontal epidemiology, the mean values on PD and AL were widely used for describing
periodontal conditions. However, it is also widely recognized that the mean values alone do not
adequately describe the nature of periodontal disease in populations, because of marked variation
between and within subjects. Thenefore, percentages of sites with PD >4 mm and AL >4 mm,
respectively, were calculated as representing the severity of moderate periodontal disease. Similarly,
percentages of sites with PD >6 mm and AL >6 mm, respectively, were calculated as representing
the severity of severe periodontal disease.

Information about the subjects' smoking status was obtained from a questionnaire. Subjects
were ésked about their use of cigarettes and categorized as current smokers,v former smokers, or
never smokers. The questionnaire also gave information about oral hygiene habits: frequency of
interdental cleaning (daily/frequently versus rarely/never) and the last dental visit (within one year
versus more than one year).

Since all subjects had participated in a medical Qxamination prior to the oral examination, the
number of prescription medications that they were taking and the number of diseases for which
they were currently being treated were also confirmed from physicians' examination records. The

number of prescription medications was dichotomized: no medications, from 1 to 4 different



medications, and >5 different medications. Similarly, subjects were categorized according to the
number of systemic diseases: no diseases, from 1 to 2 different diseases, and from 3 to 5 different
diseases.

Data analysis was performed using STATA software (Stata 6.0 for Windows, Stata Corporation,
College Station, TX, USA). The chosen level of statistical significance was 5%. In salivary and
periodontal parameters, the means and standard deviations were calculated and the Student t-test
and the one-way analysis of variance (ANOVA) were used to analyze differences between the
groups. Multivariate logistic regressions were used for analysis of the effect of the low SFR (<0.7
ml/min) and the high SS (>2.00 mm) on periodontal conditions in order to adjust for other
confounding factors: gender, the number of teeth present, smoking status, the number of
prescription medications and systemic diseases, and oral hygiene habits. The dependeﬁt variable
was the periodontal condition defined as subjects in the highest 20th percentile in each examined
parameter, i.e., subjects with mean PD >2.5 mm, >17.5% of sites with PD >4 mm, >2.0% of sites
with PD >6 mm, mean AL >4.0 mm, >68.0% of sites with AL >4 mm, and >12.2% of sites with
AL >6 mm were classified as cases, respectively. In this study, plaque accumulation was not
examined. Altematively, in the light of periodontal etiology, BOP was used as an independent
variable: whether subjects with >19.4% (the highesf 20th percentile) of sites with BOP or not.

Results
In this elderly population, the percentages of current, former, and never smokers were 12.8, 34.3,
and 53.0%, respectively. Most of female subjects (92.8%) were never smokers. Subjects using no
prescription medications, from 1 to 4 medications, and >5 medications were 42.8, 36.3, and 20.9%,
respectively. The mean number of medications used was 2.4 and no significant difference between
genders was found. The percentages of subjects with no systemic diseases, from 1 to 2 different
diseases, and from 3 to 5 diseases were 22.0, 69.5, and 8.5%, respectively. The mean number of
diseases for which they were currently being treated was 1.3 and no significant difference between
genders was also found. The mean number of teeth present in males and females was 18.8 and 17.5,
respectively, with no significant gender differences.

Table 1 shows the mean values on salivary parameters by gender, the number of prescription

medications, and the number of systemic diseases. The distribution of SFR ranged from 0.07 to



4.13 ml/min and SFR >0.7 ml/min was found in 79.4% of subjects. The mean SFR was 1.44 £
0.83 ml/min with a significantly higher value in males than in females. There were no significant
relationships of SFR on the number of medications and systemic diseases. The distribution of SS
ranged between 0.97 and 3.84 mm and 77.5% of subjects had SS <2.00 mm. The mean SS was
1.91 £0.37 mm, with a slightly higher value in males. However, there was no significant difference
between genders. Also, there were no significant relationships of SS on the number of medications |
and diseases.

The mean values on periodontal parameters by the various subject characteristics were shown
in table 2. Significantly higher mean values on all periodontal parameters, except for BOP, were
found in males compared with females. For example, the percentages of sites with AL >4 mm were,
respectively, 44.0 +29.5 and 28.9 £ 24.2 in males and females, with a significance level of p<0.001.
In all periodontal parameters, those who had fewer teeth were most affected. For example, while
subjects with 1-9 teeth had 17.7% of sites with AL >6 mm, subjects with 20-32 teeth had only 3.4%
of such sites. Smoking status also had a significant influence on periodontal conditions. In most
parameters, severe periodontal conditions were found in current smokers followed by former
smokers. Interestingly, current smokers had a lowest percentage (9.2%) of sites with BOP, although
the relationship was not significant. The frequency of an interdental cleaning also had a significant
association on all periodontal parameters, while the variable on the last dental visit related to two
periodontal parameters.

The mean values on periodontal parameters by SFR are shown in table 3. SFR was not
significantly related to each periodontal parameter. On the other hand, subjects with SS >2.00 mm
had a significantly higher mean AL (Table 4).

When subjects were divided into four groups according to a combination of SFR and SS, the
subjects with SFR <0.7 ml/min and SS >2.00 mm showed a significantly higher mean PD (2.5
mm), % of sites with PD >4 mm (18.7 %), mean AL (4.2 mm), % of site with AL >4 mm (54.3 %),
and % of sites with AL >6 mm (19.8 %) than subjects in the other 3 groups, including the group
with SFR >0.7 ml/min and SS >2.00 mm (Table 5).

In the logistic regression analysis, the factors significantly associated with the worst periodontal
condition in relation to the severity of PD >4 mm were: the low salivary flow and the high salivary

spinnbarkeit (OR 3.84, 95% CI 1.15-12.77), current smokers (OR 5.08, 95% CI 1.57-16.44),



cleaning interdental spaces rarely/never (OR 2.12, 95% CI 1.08-4.16), and subjects with >19.4% of
BOP (OR 5.20, 95% CI 2.58-1046) (Table 6). Although similar multivariate analyses were

performed on other five periodontal parameters, significant findings were not observed.

Discussion
This is the first epidemiological study to assess the relationship of flow rate and spinnbarkeit of
stimulated whole saliva on periodontal conditions. In this elderly population there was no
significant relationship between SFR and periodontal conditions; while a significantly higher mean
AL was found in those subjects with SS >2.00 mm. In addition, a stronger relationship was found
when evaluating both SFR and SS than evaluating SS alone, and the significant relationship
persisted after controlling for other confounding factors. These findings suggest that the low SFR
alone is not related to the periodontal conditions, and that both high SS and low SFR would be a
potential risk for periodontal disease. In other words, little and sticky stimulated saliva would
adversely affect on periodontal tissues. It seems that the current of such little and sticky saliva in the
oral cavity would be obstructed. Thus, it is possible that cleansing ability, one of the most important

roles of saliva, would not work well and that the plaque accumulation would be encouraged.
However, it is not evident that which salivary constituent would be related to and how much saliva
would be enough for maintaining oral and periodontal health, so further study is required for
clan'f;drig this issue. |

In this study population, the mean SFR was 1.62 £ 0.93 and 1.23 & 0.65 ml/min in males and
females, respectively. Currently, there is no general agreement on a flow rate value that
distinguishes between normal and abnormal **’ On a population basis, it was shown that the mean
SFR was, respectively, 1.34 and 0.98 ml/min in 75-yr-men and women in an elderly sample
representative of a total population.” Also, it was exhibited that the mean SFR was, respectively,
1.68 and 1.30 ml/min in 76-yr-men and women in an elderly population living at home.” Thus,
elderly people in this study had a similar SFR as the other elderly populations.

The difference in stimulated salivary flow rates between genders has been reported
previously>**! The result of our investigation revealed higher flow rates for men compared with
women. This finding might have been caused by differences in degree of hydration or size of the

salivary glands.**® Moreover, salivary flow rates have been reported to decrease after



post-menopausal age in women.*

In this study population, male gender had a strong negative influence on periodontal conditions,
despite the fact that men have significantly higher salivary flow as compared to women. It was
reported that stimulated salivary flow rates were significantly lower in women than in men, while
root caries occurred more frequently in men.” Again, these findings suggest that it is not
necessarily the low salivary flow rate alone which increases the disease risk. However, a decreased
salivary flow may cause changes in the physiologic conditions of the oral cavity.

It has been reported that daily intake of multiple drugs and multiple systemic diseases resulted
in a lower salivary secretion.””® On the ofher hand, it was stated that when a person uses several
medicines, it is difficult to determine which has the most detrimental effect on the salivary flow
rate.”’ In this study, we could not show an association between stimulated salivary flow rates and
the number of medications or systemic diseases. A possible explanation for the lack of an
association might be that this elderly population was relatively healthy and that the number of
subjects who had numerous systemic diseases was small. It also might be because stimulated
salivary flow rates were measured in this study instead of resting‘ salivary flow rates, which have
been reported to be more sensitive to the influence of medication.>

The present study investigated not unstimulated but stimulated saliva, It was stated that the
resting salivary flow rate may have been more appropriate in addressing the research question,
since stimulated sa]ivary flow occurs only a few hours per day.® However, paraffin wax-stimulated
saliva is easier to collect in an elderly population and is less stressful to the elderly than collection of
the unstimulated saliva. Unstimulated salivary flow is a measure of the amount of saliva that is
constantly secreted to the oral cavity, whereas stimulated salivary flow is a measure of the
functional capacity of the gland. The major contributor to unstimulated flow is the submandibular
gland, which produces the less serous, mucin-rich saliva.®® Moreover, submandibular gland
secretions have been shown to have a- significantly higher viscosity than that of the parotid
gland. " Thus, it is reasonable to assume that the spinnbarkeit of unstimulated saliva might be
higher than that of stimulated saliva.

There was no other study investigating SS on a population basis, so we arbitrarily defined the
threshold of SS as 2.00 mm in consideration of the distribution. Neva Meter can quickly and easily

measure SS even in epidemiological settings. Further epidemiological study is required to elucidate



the normal range of SS.
In conclusion, these findings in this study suggest that high salivary spinnbarkeit in addition to

low salivary flow rate might be a high risk for periodontal disease in elderly people.
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