Table 1. Characteristics and muscle strength at baseline of the subjects.

11 D D/D

N =77 N =85 N =28
Height 158.1+8.2 158.2£8.2 156.5£7.0
{cm)
Body weight 54.7+9.8 56.4+8.7 54.9+8.0
(kg) |
Isometric knee extension 62.1+22.2 57.6+16.0 62.8+15.0
strength  (kg)
Leg extension power 751.0£326.3  765.2£303.8  702.4:286.6
(watts)
g{:g strength 35.2+8.5 36.11£9.0 35.3+8.0
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Values are given as mean+SD
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Figure 1. Changes in muscle strength in VI( ----- @--—-- ), /D
( ==& yand D/D ( —O—— ) genotype of
angiotensin I converting enzyme gene I/D polymorphism. Data
are shown as mean and SE.
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&7. YTVAMRRARRMN MR ECRAOREBED LS

HiE =t

. wHE EFAE B2 FAE BHE FEFRE AP HAA
& &AL PRIREE (n=54) (n=127) (n=9) ofl (n=58) (n=110) (n=8) pfE
TP g/dL 71 £ 05 71 £ 04 70 £ 03 73+ 05 72 + 04 76 = 05
Alb g/dL 40 = 03 41 = 02 41 = 02 42 + 02 42 + 02 43 = 0.1
UA mg/d. 54 + 15 55 + 1.4 60 + 1.1 45 = 1.1 48 = 10 47 + 12
BUN mg/dL 18 = 4 19+ 6 18+ 4 17+ 4 19+ 4 18+ 3 0059
CRE mg/dl. 1.0 + 02 11 £ 04 10 = 01 08 = 0.1 08 = 02 08 = 0.1
TG mg/dL 131 = 71 134 + 79 194 = 106 131 £ 71 139 = 74 114 =+ 74
T-Chol mg/dL 186 = 31 189 + 31 198 = 32 212 + 29 213 = 29 213 + 33
HDL-Chol mg/dL 58 == 17 58 = 17 54 + 14 65 = 15 62 + 17 63 = 21
HbAlc % 55 + 10 53 = 08 51 = 09 54 = 1.0 54 = 08 50 = 02
T-Bil mg/dL 06 =+ 02 06 = 03 07 = 02 05 + 02 05 = 02 05 = 02
GOT /L 26 = 10 26+ 8 32+ 13 26 £+ 11 25+ 8 26+ 6
GPT Iu/L 21+ 8 21 = 10 27 = 14 20+ 12 19 + 11 26 = 15
Y-GTP /L 40 + 37 48 + 117 58 + 62 23+ 12 24 + 14 39 & 53
ALP /L 218 = 65 246 = 204 240 = 41 248 + 79 246 = 65 296 + 179
TTT U 3+ 4 2+ 3 3+ 1 3+ 3 3+ 3 4+ 5 0069
Na mEq/L 141 =+ 2 141 = 2 142 = 3 142 + 2 142 = 1 142 = 2 0087
K mEq/L 42 + 03 43 = 03 42 =+ 04 42 + 04 42 = 04 43 + 03
cl mEg/L 103 = 3 103+ 2 103+ 3 103 = 2 103 = 2 103+ 3 0083
Ca mEq/L 46 £ 02 46 = 02 45 + 0.1 46 + 02 46 = 02 47 + 03
P mg/dL 36 = 04 33+ 04 33 + 0.4 #0000 39 + 04 38 + 04 35 £ 03 0095
Mg mg/dL 21 + 02 21 += 02 21 = 01 21 %+ 01 21 £ 01 21 = 0.1
Fe pe/dl 99 = 33 95 + 34 98 + 38 89 + 26 86 = 30 96 = 26
TIBC pe/dl 319 = 49 337 &+ 55 325 + 36 *0039 344 + 46 340 + 44 344 + 46
CRP' mg/dL 05 = 1.1 02 + 02 01 + 00 01 = 0.1 01+ 0.1 01 £+ 0.1
1sG mg/dL 1346 = 410 1293 = 277 1205 = 175 1370 = 310 1304 = 257 1535 = 526
IgA mg/dL 288 *= 160 282 + 99 315 = 113 238 + 94 255 + 99 298 = 97
IgM mg/dL 94 + 116 84 £ 54 68 = 18 100 + 56 91 = 45 124 + 96
RF 28 + 36 73 = 155 22 + 1.3 #0002 73 + 194 85 + 334 78 + 110
Collagen ¥ _ng/mL 40 + 09 39 + 10 39 + 08 38 + 10 37+ 09 43 + 1.1

B ESE 2 RBETRLE.
& RE In=25, TEFAHE 1n=75, TBE & FFHE |n=6
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1. FHEHEGE 2 R— PAEICOWT

DREEREBICERT 2 EEOKEELMRBEERIEL, QERENEE OBEREBIZEE
ERIFELTWARREZRZENISGEET 27012, BEABEHRFEFE (niERL ey
R/ EEREORERIZOWVWT] WS RENFIEH, 1998 FioaEN L RE TRl I
7o, FOBAEMEO—RELT, FBHET7 4 —AFL LT 1998 £ 70 5% (1927
) ThHolHR 4,542 ADFNE BN LZAERZE-> TV 6004 (B EHT
D) HEELICHH L TR-AT A4 VREREK Sh, TEMD 804 B RITEHH
ERTHORTWS, AERMREE 6 AL L, FEEEIE, B, nE2E K
B, M - RRE, XERE, FHEE, BEOHSMNARTEICE TS BERER
BRAERETHAS.

BE 5 EROEENDL, FREREZE L TMBSERRALNEE, FE,
E, BMI, mE4A{btFAIREBEESEVTHRICEBWTHRICHEREEFEBD b,
Lo L, THEGHOBREHNETIRELL, HBEED 76.5%ICHEBEBOEITERD L
n, BEAGEERR S OEREE OB OEENRBRIN TN,

2. MNBEORMELIEBREERE

TAEHBRHEIL 408 4 (B 216 4, &tk 192 4) TEEBIL 76~T76 &, T—F T
MBAEETH-7 3704 (B 1914, LHE1794) oW T, BERERNEERER
EZE (BDHQ : f£4 AEKEHR) KLV = r X —RB L USREFRERELEH L
EOWEEZR VIR LE. 28, #RFEOH&RIZHEM 161.915.2cm, & 148.7+5.1cm,
FEITENFR 59.3+8.6ke, 51.6+7.8kg, BMI iZZ¥hFh 226+2.9kg/m?2, 23.3
+3.2kg/m2 Th o7z,

F1 TRLF—BIURERERE (A1 HHEY)
n Energy Protein Lipid VB1 VB2 V.G K Ca Mg Fe Zn Cu
(keal) {g) () (mg) (mg} (mg) (mg) (mg) (mg) (mg} (mg) {(mg)

Bt 191 2393 96.4 7134 11 1.8 162 3461 714 345 104 107 1.6
g 179 1868 79.0 608 09 1.5 151 2989 658 288 86 8.9 1.3

3. 7Y A FOFRKIR
EHRFAEIZBWT, BFOMIZT 7Y A0 b (REBEIERS, VWhOAEFERLE
%) OFARREZREBETIZLRERERIETHS. 2001 4 4 5z MREEEEE ST
Bl REZLELIIVWE, THHICEBE - TWA S 7Y A2 bOSEBBEILIR TV, .
VY, FAEFERETL TWRY, F—F_—2R00w S0BEhICLY, bAEIIC
BIIAEMEERNE L UREEREBIIFEC LW ERDRS. L, 8FHET
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HYSWHECHEL, BEOLBEEZERSELN, 2001 EERAENCREREL L L
T A PREZEMLTWVD.
- [fEEFE) AEERERREL, B8F 1 ERCERLEY TV AL PO, A—
—4, FFHEE (B8 - :E A), 1EE (/&8 -RR2LEDORA), 22 2, 3
BOF (X000 R), SHIEER (F7 4 IE%) 0booREbRbik. &
BEHT, ﬁ)\%ﬁﬁﬁﬁkowrﬁﬁﬁ &L= U A hoSsEE, B BE
B - REAREAN BB EELRELTWVWAREBICELT, MARCER, BEHE,
FEHE, © ¥ I, S XRTV, REEREYE, BE 20 N—TSEDRSE,
FOM) ML, [HEFAT, ERFVTALRLO] OI12IRB L Lk,
[FER L ER] HBH 408 405, FAKCHAEECELLT, TR0V 7Y 2
VEREFIALTWAAIRBHET326% (714), ZHET35.9% (694) LIAREDH
1/8TChol. 2OV T YA MNIFEDS S, 1 BEOLOFAEIZIBM T 60.6%,
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Abstract

The main objective of this study was to determine the relationship between bleeding on
probing (BOP) and periodontal disease progression in community-dwelling older adults.
Methods: A 3-year longitudinal study was carried out in 229 non-smoking healthy older
adults aged 70 years. Using pressure-controlled periodontal probes, BOP, pocket depth
and attachment level at 13,289 sites were measured annually. Periodontal disease
progression was defined as incréase in attachment loss by > 3 mm from the baseline to
the final examination. The backward stepwise logistic regression analysis was
performed to assess the relationship between the total number of sites with BOP in the 4
examinations and periodontal progression. Results: Logistic regression analysis showed
that odds ratios of BOP frequency for periodontal disease progression ranged from 1.4
to 6.2 after controlling for pocket depth > 4 mm at baseline, number of missing teeth,
jaw type and tooth site. Conclusion: Increasing frequencies of bleeding might increase
the probability to have periodontal diéeasc progression in community-dwelling older

adults.
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Introduction

Untreated periodontal disease leads to tooth loss, which is a major public health
problem affecting a large number of older adults. The Japanese national oral health
survey in 1999 showed that the mean number of missing teeth was 8.01, 15.56, and
20.77 for 60-64, 70-74, and 80-84 year-olds, respectively (Ministry of Health and
Welfare Japan, 2003). According to a previous study, 22% to 65% senior citizens (65
years and older) in Japan were edentulous (Miyazaki et al. 1995). Since more teeth are
lost due to periodontal reasons with increasing age (Splieth et al. 2002, Taani.2003), a
strategy for periodontal disease prevention is necessary not only for younger adults but

also for older adults.

Bleeding on probing (BOP) correlates with gingival inflammation (Greenstain et al.
1981, Abbas et al. 1986, Chaves et al. 1993, Newburn. 1996, de Souza et al. 2003,
Goodson et al. 1982, Grbic & Lamster. 1992, Haffajee et al. 1983) and is widely used in
evaluating the risk of periodontal disease progression during periodontal therapy or
maintenance (Badersten et al. 1985, Lang et all. 1986, Lang et all. 1990, Joss et al.
1994). However, it has been shown that many sites with no progression of periodontal
disease exhibited bleeding and thus, BOP has been considered a poor prognostic
indicator for attachment loss in spite of its high degree of specificity (Newburn. 1996).
The relationship between BOP and periodontal progression is difficult to establish, as
the results will be easily confounded by other factors such as smoking. It has been
observed that smokers have less gingival bleeding compared to non-smokers
(Amarasena et al. 2002, 2003, Fung & Corbet. 1995). Even though several studies have

reported a correlation between BOP and periodontal disease progression without
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controlling fof smoking status (Badersten et al. 1985, Joss et al. 1994, Lang et all. 1996),
investigations on periodontal progression, particularly, in older people using
biochemical assessment of smoking status have not been conducted over the last 2
decades. Accordingly, this study was carried out to determine the relationship between
BOP and periodontal disease progression in older adult, after controlling for smoking

status,

Materials and Methods
Subjects

A longitudinal study was conducted in older adults who reside in Niigata City, Japan.
Initially, questionnaires were sent to all 4,542 residents aged 70 years (born in 1927).
AOut of them, 600 people were randomly selected in order to have approximately the
same number from each gender for the baseline survey. The participants were asked to
sign consent forms regarding the protocol, which had been approved by the Ethics
Committee of Niigata University School of Dentistry. The subjects were assumed to be
in good general health and did not require special care for their daily activities as
assessed by TMIG Index of Competence subscales questionnaires (Koyano et al, 1991).
The TMIG-Index of Competence is for assessing the functional capacity in older
participantis. We applied the index at base line and over the three-year follow up per.iod.
The response to each item was ‘Yes’ is able to do or “No’ is unable to do. The result of
this assessm.ent was hiéher-level competence in participants of community dwelling
adults. All subjects were examined annually at local community centers during the 3

years. Total score of TMIG-Index subscales: 13
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Examination protocol

The subjects with serum cotinine levels less than 75 ng/ml were defined as non-smokers
(Tangada et al. 1996). Cotinine was analyzed by a double antibody liquidphase
radicimmunoassay using reagents from Diagnostic Products Corporation (Los Angeles,
CA), Initially, 25 pl of serum sample or standard, 100 pl of I-labeled cotinine and 100
pul of nicotine metabolite antiserum were introduced to polypropylene tubes;
subsequently, tubes were incubated for 30 min at room temperature. Following the
addition of cold precipitating solution, tubes were centrifuged for 15 min at 3000 X g.
Following removal of supernatant, the precipitate was measured with a Gamma counter.
Serum cotinine levels were calculated from the standard curve. The periodontal
examination included assessment of probing pocket depth (PPD), clinical attachment
level (CAL) (Glavind & Loe. 1967) and bleeding on probing (BOP) (Ainamo & Bay.
1975) at six sites around each tooth. Probing was performed using a pressure constant

probe (Vivacare TPS Probe®, Schaan, Liechtenstein) at a probing force of 20 grams.

The periodontal examination was carried out by four trained and calibrated dentists
under sufficient illumination using artifictal light. Calibration of the examiners was
carried out in volunteer patients of the Faculty Hospital. As determined by replicate
examinations in 18 patients, intra-examiner agreeménts for clinical attachment level and
probing pocket depth measurements ranged from 86.6 to 95.9% and 65.8 to 94.4%,
respectively. Kappa values ranged from 0.56 to 0.92 and 0.79 to 0.93, for clinical
attachment level and probing pocket depth, respectively. The percent agreement (within

plus or minus 1 millimeter) ranged from 85.5 to 100% for PPD and from 70.0 to 100% fof
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