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2B THOFF; - Xigl O5HEE %R 20
HH O ROC HARII 1 D@D TH D,

52 “RFIGEENZEOERTEEICBHIENEZRTCREDA Y AL ERE - BEE
ENERE -
B A DL RR " ® - ® AuXH(95%C) A wXLE(95%CI) = =
65-695% (n=3,937)
L 3,021 (99.8) 7 (0.2 1.00 (E#) 1.00 (£#) 68.2 712
HY 894 (98.4) i5 a.mn 7.24 (2.94-17.8) 7.45 (3.02-18.4)
70-745% (n=4,385)
TL 2,922 (99.3) 2t (07) 100 (E#%) 1.00 (E#) 65.0 67.6
HlY 1,403 (97.3) 39 @n 3.87 (2.27-6.60) 3.80 (2.22-6.51)
75-7958 (n=3,692)
A 2,014 (98.2) 37 (18 100 (E#) 1.00 (F#) 75.0 56.8
Hy 1,530 (93.2) 111 (6.8) 3.95 (2.71-5.76) 406 (2.77-5.95)
80-84%% (n=1,829)
ZL 787 (97.0) 24  (30) 100 (E#) 1.00 (E#) 80.2 46.1
HY 921 (90.5) 97 (9.5) 345 (2.19-5.45) 3.33 (2.10-5.29)
8585 Ll E (n=793)
L 226 (93.0) 17 (10) 100 (E#) 1.00 (E#) 87.1 342
aY 435 (79.1) 115 (20.9) 351 (2.06-5.99) 3.37 (1.96-5.80)
ZEH{EFPE’ <0.001 <0.001
1. ZRFHEEHREOERERE
2. BERFry YA EELEHES (LE5ES) OZEEFDpE (cross—product term)
#3 ENEZETICHTSIERFVvIURMDESHICEITS AUC (ROCHEBETERE) : &S
65-695% 70-748% 75-79%% 80-84% 855l b
(n=3,937) (n=4,385) (n=3,692) (n=1,829) (n=793)
AUC  (95%CI) AUC  (95%CI) AUC  (95%CD AUC  (95%CD AUC  (95%CI) p?
[55%f-ZEIOSEEZKRC20ER 081 (0.70-093) 078 (0.71-085) 077 (0.73-081) 076 (0.72-0.81) 0.71 (0.66-0.76) 0209
EnBnBkr EER 0.72 (0.52-0.84) 0.70 (0.62-0.77) 0.72 (0.67-0.76) 0.65 (0.60-0.70) 064 (0.59-0.69) 0.123
REWEBER 0.64 (0.53-0.76) 0.63 (0.56-0.70) 0.5¢ (055-0.63) 059 (054-064) 055 (050-0.60) 0291
OpEgseo R EEE 0.68 (0.56-0.80) 057 (049-064) 059 (054-063) 060 (055-065) 059 (054-064) 0607
BCZHYTh-XEBE 0.69 (0.58-0.80) 0.70 (0.63-076) 086 (062-0.70) 063 (058-068) 063 (0.58-0.68) 0417
DR S2 0.72 (0.60-0.84) 0.7t (0.64-0.78) 064 (0.59-068) 067 (062-072) 068 (063-073) 0374
SOPH-EE 0.82 (0.73-082) 0.69 (0.62-0.76) 068 (063-0.73) 063 (057-068) 066 (0.61-0.71) 0011
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B0 FAEICI 2 CWIRERESEIZC BT 5 B %
BB FHECER L, 10 50 2012 £
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I ESE . BHEINET T RNR 7 FUE
[2.0-6.8ng/ml| [6.9-8.8ng/ml| [8.9-12.0
ng/ml] [12.1-38.0ng/ml} (248 L. ZfEidim
B7 T 4FRFZ7F U fE [4.0-9 Ong/ml |
[9.1-12. 4ng/ml | 12.5-17.3ng/ml | [17.4—
41.0ng/ml] W LTZ, EE— 45N (B
% [2.0-6.8ng/ml] B, ZctE 4. 0-9. Ong/ml}
BE) ZEYEFE (reference) & LEZEETHE
Ay Xl 95%(EEXM (95%CI) 2T X7
4y ZEIRBITIC L > THEE LT, = RRA
v b 2012 EFREICBI DRESEEERE L
7o FREETEE ISR, BMI, BREREL Lz, M2
AV OERITEMER T MEo>Tn5] T2
BIE > T, Si3eH s 2FR L
TmHEEE L,

fEHTIZ1Z SAS version 9. 3(SAS Ine, Cary, NC)
W,

4. fHEOERE

RPFEMRIL, BRIARFERFREZRFER
MEEEZEROARER, IR EHITK
LTk, AEENZEGICCHALE L°&F
CLPEBEEHTEY . MBEEmOMBEIREEL
AR

C. MR

1. AR (1)

MET7T 4 RR 7 F B BEICHNT, &
HECEEDOENE -T2,

BB TE, BT T 4 B 7 F UERE
WE T, BERDH Y OBIERP72L . BUL 2
BWERThoT,

BHHEICB W TR T 5 4 RX 7 F L fER
EmOE T, S E <. BUL 2MELS | BUERE
B0 DEIEE L UBERG - B ILIE OBEERS 72
WERTH- T,



2. MET7TT 4 BRRTFAEE 10 ERDORE

gL OE (F2)
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Bt 12.0-6. 8ng/ml] BEICK B [R&EE
HFEROZEEBFEA v Xt (95%CI) 1
[6.9-8.8ng/ml | BT 2.66 (0.44-16.0) .
[8.9-12.0ng/ml ] T 6.98 (1.37-35.5)
[12. 1-38. Ong/ml | £ T 6.18 (1.19-32.0) &
EEOBTHE A v XLOEMERD, &\
PED P E=0.01 & EFISERER O, ZHED
M4.0-9. Ong/ml) BEIZHd D IREBAERDS
EEFEA v X (95%CI) X, 9.1-12.4
ng/ml] BET 0.25 (0.06-1.01), [12.5-17.3
ng/ml] BET 0.70 (0.22-2.27), [17.4-41.0
ng/ml] BET 0.41 (0.11-1.48) TH YL HFE

7R BEEIIER O I 0o T (EFAIPED P E=0. 42),
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PREESERFE A & OBE R Al & 24— MF
WICEVRIET D ETHD, DD, B
Bl ETHEREF XS 7 RHLX D 70 L EofE
Bic MBrA27alxy N/ Bl-x ) TR
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FIZBTAMBTT 4 KRR 7 FME & RIEE
BIERE OBEERT Lz, TOMRE, BfE
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H, BT T 4 RR I FUEREBEDOET 10
FE% DRREFEROA » X LBEFEICHEM
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F#1 R—=X5A B (2002 &) OEXREFHE

FTFARRIF 2 (ng/ml)
Q1 Q2 Q3 Q4
B
FTARFIFAEDFHE (ng/ml) 2.0-6.8 6.9-8.8 8.9-12.0 12.1-38.0
SHREH(N) 35 33 36 31
SEHR(SD) 73.5(2.9) 73.2(3.0) 73.9(40) - 74.3(3.2)
BMI(SD) 24.4(2.2) 24.4(1.8) 23.6(2.8) 21.9(2.6)
EREERE &Y (%) 85.7 878 80.5 71
HBaZE o BE (%) 29 9.1 5.6 3.2
B FRIREEAE) 14.3 15.2 16.7 16.1
& I E BE1E(%) 45.7 455 52.8 323
A% 5.7 9.1 5.6 6.5
k-

FTFARRIFABEDEEHE (ng/ml) 40-9.0 9.1-12.4 125-17.3 17.4-41.0
*REFH(N) 37 36 32 35
EEHH(SD) 73.3(4.0) 74.2(3.9) - 73.4(3.5) 76.7(4.3)
BMI(SD) 25.9(3.2) 24.4(3.3) 24.3(2.9) 22.6(2.6)
BRIERE B L (%) 18.9 8.3 6.3 5.7
B 25 e B4 (%) 0 28 0 29
R E%) 216 8.3 6.3 0
& i BE (%) 432 38.9 28.1 25.7
A ABERE®%) 5.4 1.1 0 5.7




£2 MEF7TARRIFUEERRERE L DBEE

FTARROF (L) {ErED
Qt Q2 Q3 Q4 plE

Bit

FTARROFAEDEE (ng/ml) 2.0-6.8 6.9-8.8 8.9-120 12.1-38.0

SRFB(N) 35 33 36 31

AR AZD) 2 4 10 9

2EE4vXH 1(E#EE) 2.66 (0.44-16.0)> 6.98 (1.37-35.5) 6.18 (1.19-32.0)  0.01
i

FTARPHOFAEDEE (ng/ml) 4.0-9.0 9.1-12.4 12.5-17.3 17.4-41.0

RREHN) 37 36 32 35

AR (A 9 4 7 7

£EE8F VX 1(H#fE)  0.25(0.06-1.01) 0.70(022-2.27) 041(0.11-1.48)  0.42

1. BRIER R GESE) . BMI(<18.5, 18.5-25.0, 25.0<) , MAERE (HY. &L)

2. Ay Xt (95%{EHA X )

BRMEOBEMHIIBWCT T A RRXI T U5
B2 R R M O — [’ C b D HEMRIE BB BT
EEREBEETOY A 7HEMEEEST S Z
ERFEINTNBI D, AA=AALL
THEBHERPEE L TWHWEZ R EZLN
By FTEWMFRAD=RLE LT, T RIT
IB2EBRTCHEHTTARRIF BT 0T %
F—FCORERAENLTINT T LA T UK
TFRNC B EIR DN I B 5252 &
BEREINTND, BRFEHZE0FREH T
TFARRIF L LB EZ—RRELTND
ZEnHh, ZOBFERBEE L TN ERE
Zbivd,

—J. TRV TCIRMET T 4 RR 7 F
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Tooth Loss and Mortality in Elderly Japanese Adults: Effect of

Oral Care

Kazuki Hayasaka,* Yasutake Tomata, MSc,* Jun Aida, DDS, PhD,T Takashi Watanabe, MD, *
Masako Kakizaki, PhD,* and Ichiro Tsuji, MD, PhD*

OBJECTIVES: To assess whether oral care (tooth brush-
ing, regular dental visits, and use of dentures) affects mor-
tality in elderly individuals with tooth loss.

DESIGN: A 4-year prospective cohort study.
SETTING: Ohsaki City, Japan.

PARTICIPANTS: Twenty-one thousand seven hundred
thirty community-dwelling individuals aged 65 and older.

MEASUREMENTS: In a baseline survey in 2006, data
were collected on number of remaining teeth and oral care
status as measures of dental health. Data were also col-
lected on age, sex, education level, smoking, alcohol drink-
ing, time spent walking daily, medical history,
psychological distress, and energy and protein intake as
covariates. During the 4-year follow-up between 2006 and
2010, information on mortality was obtained from Ohsaki
City government.

RESULTS: The multivariate-adjusted Cox proportional
hazards model showed an inverse dose-response relation-
ship between number of remaining teeth and mortality
(P for trend <.001). In participants with 0 to 19 teeth,
practicing oral care was inversely associated with mortal-
ity. The multivariate hazard ratio for mortality in partici-
pants who practiced all three types of oral care was 0.54
(95% confidence interval = 0.45-0.64), compared with
participants who practiced none of the three.

CONCLUSION: Tooth brushing, regular dental visits,
and use of dentures are inversely associated with mortality
in elderly individuals with tooth loss. J Am Geriatr Soc
61:815-820, 2013.

Key words: number of teeth; tooth brushing; dental
visit; denture; mortality
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Tooth loss in later life is an established risk factor for
mortality.’™ For instance, it has been reported that
the multivariate hazard ratio (HR) for overall mortality in
subjects with fewer than 10 teeth is 2.68 (95% confidence
interval (CI) = 1.96-3.67) compared with those with more
than 25 teeth.’> One of the major causes of tooth loss is
periodontal disease. Previous epidemiological studies have
shown that periodontal disease is associated with coronary
heart disease,* stroke,* and pneumonia.’

An important concern for older people with missing
teeth is whether there is a way to decrease the excess risk
of associated mortality. A positive effect of oral care has
been suggested. One study found that people who brushed
their teeth every night had a lower mortality risk than
those who did not and that those who visited a dentist at
least once a year had a lower risk than those did not,®
although as they analyzed the association between subjects
regardless of the number of remaining teeth, it remained
unclear whether oral care affects mortality in individuals
with missing teeth. There is some evidence that the use of
dentures is associated with lower risk of mortality in older
people with missing teeth,”” but to the knowledge of the
authors of the current study, no evidence has been found
as to whether tooth brushing or visiting the dentist regu-
larly affects mortality risk in older people with tooth loss.

The purposes of the present 4-year prospective cohort
study were to evaluate the relationship between all-cause
mortality and the number of remaining teeth in the entire
study population, to assess whether oral care affects mor-
tality in individuals with tooth loss, and to assess which
specific forms of oral care were most strongly associated
with mortality reduction.

METHODS

Study Design, Setting, and Participants

The present study was derived from the Ohsaki Cohort
2006 Study, whose design has been described in detail previ-
ously.'® In brief, the source population for the baseline sur-
vey comprised all men and women aged 65 and older living
in Ohsaki City, northeastern Japan, on December 1, 2006.

JAGS 61:815-820, 2013
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The baseline survey was conducted between December
1 and 15, 2006. The heads of individual administrative
districts distributed a questionnaire to all individuals aged
65 and older living in Ohsaki city that were returned by
mail. Of 31,694 eligible subjects (12,750 men, 18,944
women), 23,091 (9,605 men, 13,486 women) provided
valid responses and formed the study cohort. Of valid
respondents, 11 who had died or moved away during the
baseline survey and 1,350 who did not enter a response
for the item concerning number of teeth were excluded
from analysis, leaving 21,730 participants to be analyzed
for this study. During 4 years of follow-up between 2006
and 2010, information on mortality and emigration was
obtained from the Residential Registry of Ohsaki City.

Measurement of Dental Status

In the baseline questionnaire, participants were asked to
indicate the number of remaining teeth they had using the
following six categories: all (28), most (25-27), moderate
(20-24), about half (10-19), few (1-9), and none (0). They
were then divided into three groups: 20 or more, 10 to 19,
and O to 9.

They were also asked whether they used dentures,
whether they visited a dental clinic at least once a year,
and how many times they brushed their teeth daily.

Measuremenis of Other Variables

Based on modern psychometric theory,'*'* K6 was used
as an indicator of psychological distress,'*'3 the Japanese
version of which has been validated.™® As suggested previ-
ously,'* individuals with scores of 13 or greater out of 24
were classified as having psychological distress.**

Energy (except that from alcohol drinking) and pro-
tein intake were calculated based on data from the base-
line survey and divided into three tertiles. The survey
included questions about the frequency of recent average
consumption of 36 daily food items. For estimation of
energy and protein intake from the food-frequency ques-
tionnaire, a food composition table was used that corre-
sponded to the items listed in the questionnaire."
A validation study of the food-frequency questionnaire
had been conducted previously.*®

Information on age; sex; education level; smoking and
alcohol drinking status; time spent walking daily; and
medical history of stroke, hypertension, myocardial infarc-
tion, and diabetes mellitus was also obtained using the
baseline questionnaire.

Ethical Concerns

The return of completed questionnaires was considered to
indicate consent to participate in the study. The ethics
committee of Tohoku University Graduate School of Med-
icine reviewed and approved the study protocol.

Statistical Analysis

Baseline characteristics were evaluated using analysis of var-
iance for continuous variables and the chi-square test for
categorical variables. These methods were used to compare
variables between groups with varying numbers of teeth.

The relationship between all-cause mortality and
number of teeth was first examined in the entire study
population. The Cox proportional hazards model was
used to calculate HRs and 95% Cls for mortality accord-
ing to groups with different numbers of teeth. Participants
with 20 or more teeth were established as the reference
group. The confounders age, sex, education level, smok-
ing, alcohol drinking, body mass index, time spent walk-
ing daily, medical history (stroke, hypertension,
myocardial infarction, diabetes mellitus), psychological
distress, and energy and protein intake were used for
adjustment.

Then whether oral care factors (tooth brushing
>2 times/d, visiting a dentist >1 times/yr, and use of den-
tures) were associated with mortality risk in those with
tooth loss was examined. Participants were divided into
five groups: those with 20 or more teeth, those with 10 to
19 teeth and practicing at least one of the above three oral
care measures, those with 10 to 19 teeth and practicing
none of the three oral care measures, those with zero to
nine teeth and practicing at least one of the three oral care
measures, and those with zero to nine teeth and practicing
none of the three oral care measures. Cox proportional
hazards models were used to calculate the HRs and 95%
Cls for mortality to compare the four groups with missing
teeth with the group with 20 or more teeth. Participants
who did not answer the questions about oral care were
excluded from the analyses. ‘

Which specific forms of oral care were most strongly-
associated with mortality reduction was assessed. Partici-
pants who did not practice any oral care were defined as
the reference group and were compared with other groups
who practiced any one of the three oral care measures,
practiced two of the three, and practiced all three.

All statistical analyses were performed using SAS
version 9.2 (SAS Institute, Inc., Cary, NC), and all statistical
tests were two-sided. Differences at P < .05 were considered
to be statistically significant.

RESULTS

Characteristics of the Participants

Table 1 shows the characteristics of the participants.
Those who had more teeth were younger and less likely to
be female; current smokers; and to have a history of
stroke, myocardial infarction, or diabetes mellitus. Having
more teeth was also associated with being better educated,
spending more time walking, being a current drinker, and
having higher energy and protein intake.

Number of Teeth in Relation to Mortality

Of the 2,362 (10.9%) participants who died during the
4-year follow-up, 44.1% were female; 59.7% of survivors
were female. The mean age of decedents was 80.2 and of
survivors was 74.1. The age- and sex-adjusted model
showed an inverse dose-response relationship between
number of remaining teeth and mortality (P for trend
<.001). compared with participants with 20 or more teeth,
the multiple-adjusted HR for mortality was 1.16 (95%
CI = 1.01-1.33) for participants with 10 to 19 teeth and
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Table 1. Relationship Between Number of Teeth and Participant Characteristic

Number of Teeth

Characteristic >20,n = 6,193

10-19, n = 5,103 0-9, n = 10,434 P-Value®

Qg;ly walking time > 1 hour, % 28.7

27.4 22.3 <.001

Tooth brushing (times/d) 1.93 & 0.91

188 + 1.03 1.70 + 0.97 <001

2 Obtained using chi-square test for variables of proportion and one-way analysis of variance for continuous variables.
b Kessler six-item psychological distress scale score > 13.
¢ Excluding alcohol.

SD = standard deviation.

1.31 (95% CI = 1.16-1.47) for those with zero to nine
teeth, after adjustment for age, sex, education level, smok-
ing, alcohol drinking, body mass index, time spent walking
daily, medical history, psychological distress, and energy
and protein intake.

Oral Care in Relation to Mortality

The relationship between oral care (tooth brushing, dental
visits, and use of dentures) and mortality was examined in
the five groups (Table 2).

Compared with participants with 20 or more teeth,
the multivariate HR for mortality of those with 10 to 19
teeth was 1.03 (95% CI = 0.86-1.22) for participants who
brushed their teeth two times per day or more, 1.02 (95%
CI = 0.86-1.21) for those who visited the dentist at least
once a year, and 1.11 (95% CI= 0.95-1.29) for those
who used dentures. Compared with participants with 20
or more teeth, the multivariate HR for mortality of those
with 0 to 9 teeth, the multivariate HR for mortality was
1.09 (95% CI = 0.95-1.26) for participants who visited a
dentist at least once a year, but the HRs for mortality of
those who brushed their teeth two times per day or more
and those who used dentures remained significantly higher
than those with 20 or more teeth.

Combination of Oral Care Types in Relation to Mortality

Table 3 shows the relationship between combinations of
oral care types and mortality in participants with 0 to 19
teeth. The multivariate HRs for mortality of participants
who brushed their teeth, visited the dentist, and used den-
tures were 0.78 (95% CI=0.59-1.08), 0.58 (95%
CI = 0.39-0.85), and 0.76 (95% CI = 0.65-0.90), respec-
tively, compared with participants who practiced none of

. the three oral care measures. Of the three types of oral

care, the strongest variable was dental visits. The multiple
adjusted HR for mortality of participants who practiced
all three types of oral care was 0.54 (95% CI = 0.45-0.64)
compared with those who practiced none of the three.

DISCUSSION

The present findings confirm previous studies that have
indicated a significant association between tooth loss and
mortality in older people.” The study further presents the
results for individuals with 10 to 19 teeth that practicing
good oral care habits (tooth brushing, dental visits, and
use of dentures) might help negate the expected increase in
mortality, although this was true only for dental visits for
participants with zero to nine teeth. In addition, practicing
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Table 2. Relationship Between Oral Care and All-Cause Mortality Stratified According to Number of Teeth

Hazard Ratio (95% Confidence Interval)

Oral Care and Number of Teeth Participants, n Events, n (%) Age and Sex Adjusted Multiple Adjusted®

371 (6.0)
303 (8.3)
125 (9.5)

266 (25.6)

0-9 with no use of dentures 1,039 251 (2.13-2.95) 1.73 (1.47-2.04)

2 Adjusted for age, sex, educational level (age at completion of school <16, 16-18, >19, missing), smoking (never, former, current, missing), alcohol
drinking (never, former, current, missing), body mass index (kg/m? <18.5, 18.5-24.9, >25.0, missing), time spent walking daily (<30 min/d, 30 min/
d-1 h/d, >1 h/d, missing), medical history (stroke, hypertension, myocardial infarction, diabetes mellitus), psychological distress score (<13, > 13, missing),
energy intake (3 tertiles, missing), and protein intake (3 tertiles, missing).

Table 3. Relationship Between Combinations of Oral Care and Mortality in Participants with 0 to 19 Teeth

(n = 13,202)

Combination of Oral Care

Tooth Brushing Dental Visits Use of Dentures

Participants, n

Hazard Ratio (5% Confidence Interval)

Events, n (%) Age and Sex Adjusted Multiple Adjusted®

o 2m08Y)

el (112)
28 .

0.42 (0.35-0.50)

2 Multiply adjusted model in Table 2 was used for adjustment.

— = participants brushed teeth fewer than two times per day, did not have dental visits at least once a year, or did not use dentures.
+ = participants brushed teeth two or more times per day, had dental visits at least once a year, or used dentures.

oral care was inversely associated with mortality in indi-
viduals with missing teeth, which is good news for older
people with missing teeth.

A recent report from Japan has indicated that dental
health status affects the onset of dementia.'® In that cohort
study, presence of few teeth without dentures and failure
to visit a dentist regularly were associated with greater risk
of dementia onset.’® A similar association between dental
status and incident falls was also demonstrated using the
same cohort.!” Dementia and falls are common health
problems for older people and affect incident functional
disability and even mortality. The results of the present
study are consistent with those previous findings, suggest-
ing that oral care is inversely associated with mortality.

There are several possible pathways linking oral care
to mortality. First, better oral hygiene through tooth
brushing and dental visits may prevent death from pneu-
monia, especially aspiration pneumonia.'® Second, better
oral hygiene reduces the chronic inflammation that peri-
odontal disease causes, which increases the risk of coro-
nary heart disease and stroke.* Coronary heart disease,
stroke, and pneumonia are the most common causes of
death in elderly adults in Japan. Therefore, prevention of
these diseases would be expected to reduce mortality.
Third, use of dentures prevents foreign body asphyxiation
and resulting death.'® Fourth, the use of dentures improves
nutrition, which may be compromised by tooth loss and
affect mortality.*® Fifth, better masticatory function
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through the use of dentures improves cognitive function®

and may prevent incident functional disability*>>* or even
death.?®

For individuals with 10 to 19 teeth, practicing each
oral care habit might help negate the expected increase in
mortality, although this was only true for dental visits for
individuals with zero to nine teeth. It is unclear whether
the profound effect of zero to nine teeth on mortality,
effectiveness of dental visits, and so on could explain this
difference.

The main strength of the present study was that it
included a large sample (N =21,730) and was adjusted
for a variety of confounding factors, including psychologi-
cal distress and nutrition. Second, the effect of socioeco-
nomic status (SES) was considered by including education
level as a confounder. Low SES is a risk factor for tooth
loss and mortality and is also associated with limited
access to dental health care.*** The frequency of dental
visits has been reported to be significantly higher in Dan-
ish?* and Hispanic American® individuals with higher
income and higher education, but Japan has a national
health insurance system that covers dental services. The
results of studies examining the association between access
to dental care and SES have been controversial. No signifi-
cant association between regular dental visits and income
was reported in elderly Japanese,? so it is unlikely that
any reduction in mortality risk from dental visits would
have reflected any difference in SES.

The present study also had some limitations. First, mis-
classification of the number of teeth and dental visits as a
result of self-reporting might have occurred, although previ-
ous studies in other countries have confirmed the validity of
the self-reported number of teeth,>”*® and the validity of
self-reported dental visits has also been confirmed.*’

Second, in the source population of 31,694, the rate
of valid responses (72.9%, n = 23,091) for the present
study was not high. In addition, the valid responses would
have shown a bias toward healthier people living in the
community, although this bias would not have affected the
internal validity of the association between oral care and
mortality.

Third, not all potential confounding factors were con-
sidered. Although the number of remaining teeth and den-
tal health habits were associated with cognitive function
and dementia,””*® such information was not obtained in
the present study. Information about medication was also
not obtained, and there was no information about causes
of death. Thus, the mechanism(s) responsible for the
reduction of mortality risk resulting from oral care
remained unidentified.

Despite these limitations, the present findings that

tooth brushing, regular dental visits, and use of dentures
were inversely associated with mortality in individuals
with tooth loss are of considerable significance for elderly
adults. Further observational studies should be conducted
to confirm the effects of oral care on mortality of individu-
als with missing teeth.
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Background. To date, little is known about the association between dietary pattern and disability in older adults. The
present prospective cohort study investigated the association between dietary patterns and incident functional disability.

Methods. Information on food consumption and other lifestyle factors was collected from Japanese older persons
aged 265 years via a questionnaire. Three dietary patterns (Japanese pattern, animal food pattern, and high dairy pattern)
were derived using principal component analysis of the consumption of 39 food and beverage items. Data on functional
disability were retrieved from the public Long-term Care Insurance database, in which participants were followed up
for 5 years. The Cox model was used to estimate the multivariate-adjusted hazard ratios of incident functional disability.

Results. Among 14,260 participants, the 5-year incidence of functional disability was 16.6%. The Japanese pattern
score was associated with a lower risk of incident functional disability (hazard ratio of the highest quartile vs the lowest,
0.77; 95% confidence interval: 0.68-0.88; p trend <.001). An animal food pattern and a high dairy pattern tended to have
a higher risk of incident functional disability, but not to a significant degree.

Conclusi In Jap
functional disability.

older persons, the Japanese dietary pattern is associated with a decreased risk of incident
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IETARY patterns are widely employed in studies

of the relationship between diet and health (1-3).
Previously, epidemiological observations have indicated
that the Mediterranean diet and the Japanese diet are asso-
ciated with health benefits such as lower rates of mortality,
cardiovascular disease, and depression (4-9).

With the aging of the populations of developed countries,
a rapid increase in the proportion of elderly individuals
with disability is imposing a large burden on social secu-
rity systems worldwide (10). To date, three studies about
the Mediterranean diet and three studies about the healthy
dietary pattern (Healthy Eating Index) have investigated
the association with the risk of functional decline (11-16).
However, their sample sizes were not large, and only one
study had a prospective design. Additionally, to our knowl-
edge, the association between other dietary pattemns and the
risk of functional limitation has never been reported.

Japan has not only the longest life expectancy (79 years
for men and 86 years for women), but also the longest
healthy life expectancy (73 years for men and 78 years
for women) of any country in the world (17). This may be
partly attributable to the dietary patterns of the Japanese
population, in particular, the Japanese diet. Therefore, the

aim of the present analysis was to determine the association
between dietary patterns and incident functional disability
in elderly individuals in Japan.

METHODS

Study Cohort

The design of the Ohsaki Cohort 2006 Study has been
described in detail elsewhere (18). In brief, the source popu-
lation for the baseline survey comprised all older citizens
in Ohsaki City, Miyagi Prefecture, northeastern Japan, on
December 1, 2006; 31,694 men and women aged 265 years.
The survey included questions about the frequency of recent
average consumption of 39 food items, as well as items on
history of disease, blood pressure, education level, smok-
ing, alcohol drinking, body weight, height, psychological
distress score (K6) (19,20), time spent walking per day, and
motor function score of the Kihon Checklist (21).

The baseline survey was conducted between December 1,
2006 and December 15, 2006. A questionnaire was distrib-
uted by the heads of individual administrative districts, and
then collected by mail. For this analysis, 23,091 individuals
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