SEERO ES—=7

- 7
FEREBTIORTY, BREHIRE
BDERE A,

XENRZXTH RICTITHET,
FEERCEAETEEM HELET,
SRERY % BRSNS Y O—R

P | N T

BEEB(MEY Y T —INEENL SVDT VIRTITL
FITH? X30WOFUYRFvYLYIELET,

30 OEBEET>HRFZ M 270 |
i‘g—fi

FTOFv LIRS ERU.

[Z%— hOEE] i TE5.
OERMBTEDT YR EBS [FoE

= K‘G?ﬁ‘ﬁb% Uy HUTLREE N,

\ @

E AEDD/ (v FEBBHBEET T 71Ty FESD

LTBEESETTEL,




R amuah _B< BE o R,
BREGHSHEN T ALECOGON G, B - - HUES,

2. uo%ﬂumﬁﬁbzununw?éu

- B 1<

& Eiapas
wb

m%ﬁmﬁ@ﬁwmﬁmw]oa@Tynrc-mmké :
3. AEDHBIELESTEREANT
%ﬁlﬁof@myava

el
e BES
g7k

BRy3 \yC’GJBgIK\
BN TWDAOEICHS
CBNATHRWCEERETS

& Nﬁw
| ol PUSHZRY Y b W% "USH
h“P //osakalifesupportjp/push/ RAGH.MREFRBLVAMEE, AED ERWY 5& & 5T 119 WREL.

AV~ TZEFARTES BEENERCBLRY (IRRED).
htto:fvevw,youtube, oom!mtm?\mq!?ﬂc}(pﬂﬁks

AEDONYVE | USH SBEESE, 'USH
AED! BENEA SRR ) Mlﬂlbkﬁ PR HREELROD T ERML VO, WOl HISETVT, BEMI ST £ 6 LKA
REVW.REEARL Ty 2N AERLET, Y AREN T RERHTFEL, FUL, CEBTLEFAOLTBIITTE Y

c5—=v? G2eeRCe0
epEst  WEanE

10BA 71T, WEEWSHALRIREEESES |
T2 8- R bOTIXTRLHGHIEAST.

P s o DR OT R B0 AT — MET SR LES, N

( http://1 19aed.jp/maizuru/

AY—~b2A ‘/0)75!17’7'}’&
OO0~ RUTHEREY,

BHPUSHZ OV T ARMOMR SR
HBEB DRy - LAEDERSESEROT LT RROOE LS
BaTLE ARG T RO TEDMR ICDEBIELTVET,

HOES-—VUBEALT,

CL£¥RE ORE

A4



IV. WFERROTITICE T 5 —%5%



v

AERROFTICET 2 —&%

HHRKA

XA B

E EUND,
TR

= ® 4

Hi it

Hi iR

Toyoda K

Cerebrorenal
Interaction and
stroke.

Toyoda K

Brain,
Stroke and
Kidney

Basel

2013

frlr 32

PR R R B % —
T RADOEFE

Wty —k
B #GE

eSS

TIA (—i&
A R R I
SE1E) |k
HEED

HEL

2013

118-124

HMERS

REERA

XA IV

FEE

E5

Hh AR

Iwashima Y, Kokubo Y,
Ono T, Yoshimuta Y
Kida M, Kosaka T
Maeda Y, .Kawano Y,
Mivamoto Y.

Additive Interaction of Oral
Health Disorders on Risk of
Hypertension in a Japanese
Urban Population: The Suita
Study.

American journal
of hypertension

Epub
2013/12
/18

2013

Ohara T, Kokubo

Y, Tovoda K, Watanabe
M, Koga M, Nakamura S,
Nagatsuka K
Minematsu K, Nakagawa
M, Mivamoto Y.

Impact of Chronic Kidney
Disease on Carotid
Atherosclerosis According to
Blood Pressure Category: The
Suita Study.

Stroke

44

3537-9

2013

Sekikawa A, Willcox
BJ, Usui T, Carr JJ,
Barinas-Mitchell EJ,
Masaki KH, Watanabe M,
Tracy RP, Bertolet MH,
Evans RW, Nishimurak,
Sutton-Tyrrell K

Kuller LH, Mivamoto Y.

Do Differences in Risk Factors
Explain the Lower Rates of
Coronary Heart Disease in
Japanese Versus U.S. Women?

Journal of
women’ s health

22 (11)

966-977

2013

Tatsumi Y, Watanabe M,
Kokubo Y, Nishimurak,
Higashivama A,
Okamura T, Okayama A,
Mivamoto Y.

Effect of Age on the
Association Between
Waist-to-Height Ratio and
Incidence of Cardiovascular
Disease: The Suita Study.

J Epidemiol.

23 (5)

351-9

2013




Yamashita T, Makino H,
Nakatani R, Ohata Y
Mivamoto Y, Kishimoto
I.

Renal Insufficiency without
Albuminuria is Associated with
Peripheral Artery
Atherosclerosis and Lipid
Metabolism Disorders in
Patients with Type 2 Diabetes.

Atheroscler
Thromb.

20(11)

790-7

2013

Kajino K, Kitamura T
Iwami T, Dava M, Ong
ME, Nishivama C, Sakai
T, Tanigawa-Sugihara
K, Hayashida S,

Nishiuchi T, Havashi
Y, Hiraide A, Shimazu
T

Impact of the number of
on-scene emergency
life-saving technicians and
outcomes from out-of-hospital
cardiac arrest in Osaka City.

Resuscitation

85

59-64

2014

Okamoto Y, Iwami T,
Kitamura T, Nitta M
Hiraide A, Morishima
T, Kawamura T.

Regional Variation in Survival
Following Pediatric
Qut-of-Hospital Cardiac
Arrest.

Circ J

[

2596-603

2013

Irisawa T, Iwami T,
Kitamura T, Nishiyama
C, Sakai T,
Tanigawa-Sugihara K
Hayashida S,
Nishiuchi T, Shiozaki
T, Tasaki 0, Kawamura
T, Hiraide A, Shimazu
T.

An association befween
systolic blood pressure and
stroke among patients with
impaired consciousness in
out-of-hospital emergency
settings.

BMC Emerg Med

13:24

2013

Hayashi Y, Iwami T
Kitamura T, Nishiuchi
T, Kajino K, Sakai T,
Nishivama C, Nitta M
Hiraide A, Kai T.

Impact of Early Intravenous
Epinephrine Administration on
Qutcomes Following
Qut-of-Hospital Cardiac
Arrest.

Circ J

76

1639-45

2012

Amano T, Yokota C,
Sakamoto Y,
Shigehatake Y, Inoue
Y, Ishigami A
Hagihara T, Tomii Y,
Mivashita F, ToyodaK,
Minematsu K

Stroke Education Program of
Act FAST for Junior High School
Students and Their Parents.

J Stroke
Cerebrovasc Dis

Epub
ahead
of
print

2013

Mivashita F, Yokota C,
Nishimura K, Amano T,
Inoue Y, Shigehatake
Y, Sakamoto Y, Tani S,
Narazaki H Toyoda K
Nakazawa K, Minematsu
K

The Effectiveness of a Stroke
Educational Activity
Performed by a Schoolteacher
for Junior High School
Students.

J Stroke
Cerebrovasc Dis

Epub
ahead
of
print

2014




Toyoda K Epidemiology and registry Journal of 15 21-26 2013
studies of stroke in Japan. |Stroke
Toyoda K Antithrombotic Therapy for Neurologia 53 526-530 2013
Pregnant Women. medico-chirurgic
a
Kern R, Nagayama M, |Comparison of the European and|Cerebrovasc Dis |35 402-418 2013
Toyoda K, et al Japanese Guidelines for the
Management of Ischemic Stroke.
Toyoda K, Steiner T, |Comparison of the European and|Cerebrovasc Dis |35 419-429 2013
Epple C, et al Japanese Guidelines for the
Acute Management of
Intracerebral Hemorrhage.
Morimoto A, Mivamatsu|Effects of Intensive and Stroke 44 (10) [2829-2834 (2013
N, Okamura T, Nakavama|Moderate Public Education on
H, Toyoda K, Suzuki K, {Knowledge of Early Stroke
Toyota A, Hata T, Symptoms Among a Japanese
Yamaguchi T Population: The Acquisition of
Stroke Knowledge Study
Mivamatsu N, Okamura {Public Awareness of Early Cerebrovascular |35(3) [241-249 2013
T, Nakayama H, Toyoda|Symptoms of Stroke and Disease
K, Suzuki K, Toyota A, |Information Sources about
Hata T, Hozawa A Stroke among the General
Nishikawa T, Morimoto|Japanese Population: The
A, Ogita M, Morino A, |Acquisition of Stroke
Yamaguchi T Knowledge Study
Fukushima H, Imanishi|Abnormal breathing of sudden |Emergency in 2014
M, Iwami T, et al. cardiac arrest victims Medicine Journal |press
described by laypersons and
itsassociation with emergency
medical service
dispatcher-assisted
cardiopulmonary resuscitation
instruction.
Shin SD, Kitamura T, [Association between Resuscitation 85 203-210 2014

Hwang SS, Iwami T, et
al.

resuscitation time interval af
the scene and neurological
outcome after out-of-hospital
cardiac arrest in two Asian
cities.




Nishivama C, Iwami T, |Long-term retention of Acadenic 21 47-54 2014
Kitamura T, et al. cardiopulmonary resuscitation|Emergency

skills after shortened chest |Medicine

compression-only

cardiopulmonary resuscitation

training and conventional

cardiopulmonary resuscitation

training: a randomized

controlled trial.
Hock Ong ME, Shin SD, |Recommendations on ambulance |Prehosp Emerg 17 491-500 2013
Sung SS, Iwami T, et |cardiopulmonary resuscitation|Care
al. in basic life support systems.
Kitamura T, Kiyohara |The Great East Japan The New England |369 2165-2167 | 2013
K. Iwami T Earthquake and Journal of

Qut-of-Hospital Cardiac Medicine

Arrest.
Okamoto Y, Iwami T, |Regional Variation in Survival|Circulation 17 2596-2603 2013
Kitamura T, et al. Following Pediatric Journal

Qut-of-Hospital Cardiac

Arrest.
Tanigawa-Sugihara K, [Association Between Circulation 17 2073-2078 12013
Iwami T, Nishivama C, |Atmospheric Conditions and Journal
et al. Occurrence of Qut-of-Hospital

Cardiac Arrest - 10-Year

Population-Based Survey in

Osaka -.
Kokubo Y Epidemiology of Transient Front Neurol 33 69-81 2014

Ischenic Attack Neurosci
Arai H Kokubo Y, Small Dense Low-Density Jornal of 20 (2) 195-203 2013
Watanabe M, Sawamura |Lipoproteins Cholesterol can |Atherosclerosis
T, Ito Y, Minagawa A |Predict Incident and Thrombosis
Okamura T, Mivamoto Y. |Cardiovascular Disease in an

Urban Japaneses Cohort: The

Suita Study
Higashivama A, Alcohol consumption and Hypertension 36 58-64 2013
Okamura T, Watanabe M, |cardiovascular disease Research

Kokubo Y, Wakabayashi
I, Okayama A, Mivamoto
Y.

incidence in men with and
without hypertension: the
Suita Study




Nakamura Y, Okamura T, |{Prognostic values of bundle |J Electrocardiol |46(4) |360-5 2013
Inohara T, Kohsaka S, |branch blocks for
VWatanabe M cardiovascular mortality in
Higashivama A, Kadota|Japanese (24year follow-up of
A, Okuda N, Ohkubo T, [NIPPON DATAS0).
Nagasawa SY, Miura K
Okayama A, Ueshima H;
for the NIPPON DATA 80
Research Group.
Inohara T, Kohsaka S, |Cumulative impact of axial, |Eur ] Prev 2013
Okamura T, Watanabe M, |structural, and Cardiol. [In
Nakamura Y, repolarization ECG findings on|press]
Higashiyama A, Kadota|long-term cardiovascular
A, Okuda N, Murakami [mortality among healthy
Y, Ohkubo T, Miura K, |individuals in Japan: National
Okayama A, Ueshima H;|Integrated Project for
for the NIPPON DATA |Prospective Observation of
80/90 Research Group. |Non-Communicable Disease and
its Trends in the Aged, 1980
and 1990.
Mivashita F, Yokota C, |The Effectiveness of a Stroke|Journal of stroke|Epub 2014
Nishimura K, Amano T, |Educational Activity and 9014/01
Inoue Y, Shigehatake |Performed by a Schoolteacher |cerebrovascular 707
Y, Sakamoto Y, Tani S, |for Junior High School diseases: the
Narazaki H, Tovoda K, |Students. official journal
Nakazawa K, Minematsu of National
K. Stroke
Association
R B, WA - RN S E UWKINERE | FERE & OFE 27(1)  [89-93 2013
sk g Tb - IEEEE Z D TERER
84 b DIEBRET & U TORERR « A
YRUw I Ra—
=R BEE NAAT 4 TICLBMEFFy [HEAN)VATII 2 |4 42-45 2013
R— 2 DENR —-ia e
ek
B Kk, AR #H [bﬁ@@luﬁfﬁﬁiingﬁi ICU&CCU 37(9)  |659-65 2013
ERERIBEOHEN & FRE-
ONENSFHETHIET >
-1 B R & AR I
B REET—YHEANS
a7 PUSH7 O =7 b~IBE - 446E | BEEHE=E 757 61-65 2013

(T LI RRE BE DED




A —BE, FH OE | KERUTEEEEEE BT DR

e
KA HET, B F RERSEETFIRITRRE

& R /T, A
EE, BB AL, X
T, AR OJET
R BT, AiH A
i, ik %, BREER
PR PRy I HE 7 )
T4 FIVISNA R R

943-550

2013

frilr

H AR i = D18 & JRE

68 (5)

995-1000

2013

FERERA

FRYA M4

PRSI

FERE

A B, pAE R
W R E—, AR

. kE 8. BE A,
A Bk mA BE. 5
T ki

ASFR D BN i 25 o 785
36, 534 NiTBlF % =5
&30 H AN SSERSET 2R
D BAR-T-ASPECT Study-

INT T 4 ORER

2013

IR BBh, IR &L E
2 Vi

Wi —RERZHREL
T SHBIARAE LS R D fE B R
TIZBHY 2BHWTE : KH
i

R ERR =S

2013

RE KtET, ER E, D
Abr E5h, TR FRIR, IR
e #8, A BB R
B, B4 BR

5-9 FERIDIEH DAL LBl
RIFFEREY A+ WHBFFE

2014

B MR, A 1R Al
N B, HHE ZER, N
AN k. EH

MG HBRIC BT DS
DRER  IRFREDORERE
LHELT

HA/NEAVR RS

IN

2013

Moz, mEN RN A
Roth, B B, CFH
B RTH R, AR EAL
HE EH

WaBesth M 1k D BIFERIRIC
FETHIERTOBRR TV
%4?%W7D91ﬁbi

bl

A A RES

L3

2013

HEUS FISC B E—, K
H &K, faf =5, PR
MESE, anb Hih, O 6
I, B WAL MR B,
MR ERL P

5 o WRBR B IR A D M S 5
YbRE R~ F LT
OF Atk

AA#RE

1

A

2013




ZRE IER(, #E &, K% | SESENN LI | BAKAESES BRI 2013
EE], INEE S, P HE R | AOGERFIERE
W, HEH JE—BA. EH =
EAJI HFF, Brown Beobh e Ik /B AERIERERE | BAKEESRS Wi 2013
David, Y 2 @ﬁ}f‘%@%ﬁﬁﬁ‘? Feah O
IERFICBITAREEED
comparative
KA BR, 5F RE, K|FENRERKMHLICETS |BABRKAESF |ER 2013
T #—., THE fov. B|#HE1 EE#EEBE~07TY |&
R kz, B #E BHOo F|7r— MR
— R EFE, KH =R,
TEH B
A5 RE, KB BR, K|FARAREKGTICETS | BARBERKAESZ |ER 2013
T #—. TEH? My BT FREAKERaL (&
Rz, B & HO #I~O7 7 — MER
—.El EFHE,KE 5=k
?Hj g
BIR A, B FiG, 6|7 T RAEERKHES | AARBEREKEESE | ER 2013
N R, AR RORE & OB AT ONT o
KER, EF‘}” M. B8 BISC, |Asian EMS council and
/A &, S 2, B | PAROS
Bk
M OE2, BN R, I | IMEIC L BRI ODMEIREE | B MBS YN S 2013
BE, EH &, FE Z|BFIOKRS TvYEA KK
B Fudxzr LY
ZRHE IERI. T BE. E | OREICBITA0EE ¥ | B RMEFES S S 2013
H 2 —DEME LI ADBEEH
TOF LR A X LOER
ENEE X —ERSTIC L B
B
HEE e, Ml AERB. | RERBERERARICEBIT S | BANE S WK 2013
&AE HE, FH & IKIMBEER FEEZETS
SEF DR
TEH DFERAE BT AL | ARERBEES (IR 2013
BHAEOHEE T =




Toyoda K Stroke features and European Stroke London 2013
outcomes in CKD patients |[Conference 2013
Toyoda K, et al Choice of warfarin and International San Diego, CA, 2014
novel oral anticoagulants|Stroke Conference |USA
for secondary prevention |2014
of stroke/TIA in Japanese
NVAF patients: the
SAMURAT-NVAF study
Toyoda K, et al Length of stav and International San Diego, CA, [2014
hospital charges in Stroke Conference |USA
Japanese NVAF inpatients {2014
with acute stroke/TIA: the
SAMURAI-NVAF study
Sonoda N, Mivamatsu N, |A History of Stroke or TIA|Asia Pacific Hong Kong 2013
Okamura T, Nakayama H, |does not Affect Knowledge|Stroke
Morimoto A, Toyvoda K, of Early Stroke Symptoms |Conference2013
Suzuki K, Toyota A, Hata|and Ambulance Calls: the
T, Yamaguchi T Acquisition of Stroke
Knowledge (ASK) Study
Godai K, Mivamatsu N, Effects of Intensiveand |[Asia Pacific Hong Kong 2013
Okamura T, Nakavama H |[Moderate Public Education|Stroke
Morimoto A, Tovoda K, on Knowledge about Risk |Conference2013
Suzuki K, Toyota A, Hata|Factors of Stroke among a
T, Yamaguchi T General Japanese
Population
Matsuzono K, Yokota C, |The effectiveness of the |International San Diego 2014
Takekawa H, Okamura T, |stroke educational Stroke Conference
Mivamatsu N, Nakayama H, |activities for junior high|2014
Ohyama S, Ishigami A, school students: The
Okumura K, Hirata K, Muto|Tochigi project
T, Tovoda K Mivyamoto Y,
Minematsu K
Ohyama S, Yokota C, Effects of stroke International San Diego 2014

Takekawa H, Okamura T,

Mivamatsu N, Nakayama H,
Matsuzono K, Ishigami A,
Okumura K, Hirata K, Muto
T, Toyoda K, Miyamoto Y,

Minematsu K

enlightenment on
guardians by educating
junior high students: The
Tochigi project

Stroke Conference
2014




MAS B, B EE, P HBEEOLRICK DM |5 39 BIHARMES | Kk 2014
w3, BH —8L 70| PEROAFRICEET 5 KH | #e2RE
R, BETE. B4 H | EEF . Mk s R
%= SEH #—, o Bl I K SR
AR BB, WEE TR T *?i&:iﬁ?%ﬂ%%*%% 539 | H ARz | KBk 2014
&%, Mf B8, s EFHODR . k7o dx |Rehks
B3, il B3, /AE 2|7 b
T 501 —HL B EHE.
EAn —3k
Kilr B, #H T&. 71| P2REICRT DTSR | 5F 39 B HARZES | KBk 2014
R, MR BE, BN B|ICLSREENDOYE W | Feks
E.hl B 6L B | A0z s b
2l 8l B EE &
W —k
il &z, MAEE, 5 | KR EREFOMERICH |55 39 BEARKES | KBk 2014
W EE, il B B | TAERDERE  HREME | Eaks
T, BH-H], B4 H|PBREOP T b
7= o ® i, SEH 32—
A —BR DURTAL THBEERE |51 EHAREEYR | HRRILEIE] 2014

¥ DA IESE K |fE

Bz E=E e =

RE T, MMeEh, R KIRAERHURIC BT S0 |5 56 B HARERRE A 2013
= #EL du B, BA %@%@%ﬁ{} (BB 133 B | FERENES
ANCE, BER B, i | EREEDOZHEE IR
R, 84 FiE, JlE & 52EEBRFE
%'\ é ﬁiﬁ\ @’D @iﬁ'\
FEwE] BT, e B AK
H YERR, BRIk ME
B B, A08xE, T | MEBERICHT 23R |56 55 RO AERR |Hik 2012
F OEA, FH BEF, K |BEFEFHOLHICONWT | FEERENES
B BTF. FHMF. EH
AZE., &l BE, BE H
%, BEFBF. =4 B,
£ BE, Eif B, K
HoEH. _E #A
BRE FE, MEA B j(li’ifﬁﬁlﬁﬂﬂﬂbﬁmsﬁéiﬁ %55 [ HAPE IR | Hik 2012
53 _ﬁr‘ﬁ?}\ ) B8, BB | 2EEORA E 128 1 |FE2EREHES
1T, WHEFE. 84 & |27 VF VEEEICET S
&, I BE. 2= i, | BRAE
BA ACE, &0 8,
FEH] '§§Tﬁ AKH EER.
RE FkE
Nakavama H Effective methods for International Tokyo 2013

public education of TIA |TIA/ACVS

conference

—69—




V. we



ORIGINAL ARTICLE

Additive Interaction of Oral Health Disorders on Risk
of Hypertension in a Japanese Urban Population: The

Suita Study

Yoshio lwashima,’ Yoshihiro Kokubo,? Takahiro Ono,* Yoko Yoshimuta,® Momoyo Kida,?
Takayuki Kosaka,? Yoshinobu Maeda,? Yuhei Kawano,' and Yoshihiro Miyamoto?

BACKGROUND

This study assessed the relationship between different oral health
markers—periodontitis, gingival bleeding, tooth number, and occlusal
status—and hypertension in a Japanese urban population.

MET! HODS

Atotal of 1,643 participants with no prior cardiovascular dlsease (mean
age = 66.6 years; 43.4% women) underwent comprehenslve health

checkups, including a Iifestyle questionnaire and dental examination

in the Suita Study.

RESULTS ‘
In the multlvarlable-adjusted legistic model, none of the mdlvldual
oral health markers, namely severe penodontltls, gingival bleeding,
lowest quartile of tooth number, and malocclusion, were significantly
associated with increased odds of hypertensmn The additive effects of
oral health markers on hypertension were examined and showed that,
compared with subjects with no component of the oral health mark-
ers, the multivariale-adjusted odds ratio of hypertension in those with

Several epidemiological surveys have suggested the exist-
ence of a positive relationship between oral health disorders
and hypertension.!> Among such disorders, periodontitis
is a common chronic infectious disease of the adult popu-
lation, characterized by an exaggerated gingival inflamma-
tory response against pathogenic bacterial microflora. If left
untreated, it leads to deterioration of the supportive tissue
of the teeth and eventually to tooth loss.® Periodontal dis-
ease, gingival bleeding, and tooth loss have been reported
to be associated with hypertension,!->7® and the systemic
inflammatory response that may accompany these condi-
tions has been implicated as a mechanism in the develop-
ment of hypertension.® Periodontal disease and subsequent
tooth loss may lead to poor dietary habits, or vice versa, and
patients with these conditions may be likely to favor soft car-
bohydrate foods'®and restrict fruit intake,!! which influences

23 components was 1.82 (95% confidence interval (Cl) = 1.23-2.72;
P =0.003). In the subpopulation without antihypertensive medication
(n = 1,148; 59.8% women), a significant graded relationship between
multlvanable-adjusted systolic blood pressure and the number of com-
ponents was found (P, = 0.03), and, compared with subjects with
no component of the oral health markers, having =3 components was
related to a higher systolic blood pressure (3=5.41; 95% Cl = 1.16-9.66;
P=0.01). )

CONCLUSIONS

There is an additive relationship between oral health disorders and risk
of hypertension. Our results suggest that the existence of moderate or
severe oral health disorders—that is, several concomitant oral health
disorders—is associated with risk of hypertension.

Keywords: blood pressure; hypertensmn, life style; oral health disorder;
risk factor. : :

doi:10.1093/ajh/hpt227

blood pressure.!? The modification of diet that occurs with
these conditions has been speculated to be another possible
mechanism in the development of hypertension;>!3 however,
the clinical implication of lifestyle variables such as eating
habits or physical activity in the association between oral
health disorders and hypertension remains to be elucidated.
Further, tooth loss could contribute to worse occlusal sta-
tus or masticatory performance, which is also an important
pathological condition in oral health disorders; however, the
influence of worse occlusal status on hypertension is also
unknown.

In an effort to enrich understanding in the emerging area
of the association between oral health and hypertension, we
investigated the potential interrelationship between different
markers of oral health, lifestyle variables, and risk of hyper-
tension in a Japanese urban population.
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lwashima et al.

METHODS
Study subjects

The data used in this research derive from the Suita Study,
which consisted of a random sample of Japanese urban resi-
dents. The details of this study are described elsewhere.1*-16
Briefly, 6,485 men and women aged 30-79 years had a base-
line survey at the National Cardiovascular Center (now the
National Cerebral and Cardiovascular Center) between
September 1989 and March 1994 and underwent a medical
examination every 2 years. Of these, 1,797 underwent com-
prehensive regular health checkups and dental examinations
between June 2008 and March 2012. Participants in the study
population were excluded from these analyses if they had a
past or present history of cardiovascular disease, including
ischemic heart disease, acute coronary syndrome, conges-
tive heart failure requiring hospitalization, valvular heart
disease requiring medication, stroke, history of transient
ischemic attack (n = 88), or atrial fibrillation (n = 35), or had
not undergone baseline dental examination (n = 31). After
applying these exclusions, a total of 1,643 participants aged
30~79 years were available for this analysis. Physicians or

- nurses administered the questionnaire on individual personal
habits and present illnesses. Informed consent was obtained
from all participants. All participants were Japanese, and this
study was approved by the Institutional Review Board of the
National Cerebral and Cardiovascular Center (M19-062-3).

Measurement of blood pressure and covariables

Well-trained physicians measured blood pressure twice in a
seated position with an automated sphygmomanometer (Colin
BP-103ill; Omron, Kyoto, Japan) and an appropriately sized
cuff according to a standard protocol after at least 5 minutes
of rest before the initial blood pressure reading was obtained.
Systolic (SBP) and diastolic (DBP) blood pressure were consid-
ered the average of 2 measurements recorded >1 minute apart.
Hypertension was defined as SBP =140mm Hg and/or DBP
290 mm Hg or use of antihypertensive medication.

At the baseline examination, routine blood tests were
performed, including triglycerides, high-density lipopro-
tein cholesterol, glucose, and hemoglobin Alc. Height and
body weight were measured, and body mass index was cal-
culated as weight (kg) divided by the square of height (m?).
Dyslipidemia was defined according to the guidelines of
the National Cholesterol Education Program Third Adult
"Treatment Panel.” Diabetes mellitus was defined according
to the American Diabetes Association criteria.!® Estimated
glomerular filtration rate was calculated using the Japanese
coefficient-modified Chronic Kidney Disease Epidemiology
Collaboration equation in milliliters per minute per 1.73 m?,
as previously described.!%-2!

Oral examination

All participants received a complete oral examination by
trained, certificated dentists. The periodontal condition was
assessed using a modified Community Periodontal Index
of Treatment Needs (CPITN)* in 8 designated molars (first
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and second molars) and 2 incisors (upper right and left cen-
tral incisors) by applying the following scores: 0 indicates
healthy periodontal tissue; 1 indicates gingival bleeding; 2
indicates calculus and/or overhanging restorations; 3 indi-
cates pocket depth of 4-5mm; and 4 indicates pocket depth
of 26 mm. All periodontal examinations were performed by
4 experienced dentists, and the interobserver Cohen’s kappa
coefficient for grading was 0.78. The periodontal condition
of every patient was reported as the worst CPITN condi-
tion. The presence or absence of gingival bleeding was also
assessed by salivary occult blood test using a paper test strip
(Salivaster; Showa Yakuhin, Tokyo, Japan).

The number of remaining teeth was counted in the full
mouth with the exception of the third molars, which tend
to be impacted, congenitally missing, or surgically removed
because of anticipated pericoronitis.?> Therefore, the maxi-
mum number of teeth was 28.

The status of occlusal support or masticatory performance
was recorded by means of the Eichner index,* which is
based on occlusal contact areas for the natural dentition in
antagonist jaws, including fixed dentures. Class A contains 4
support zones; this means there is a minimum of 1 tooth in
contact between the maxilla and the mandible in both the
premolar and molar regions on each side. Class B contains
3, 2, or 1 support zone or support in the anterior area only.
In class C, there are no antagonist contacts in the dentition.

Maximal bite force was measured by using the Dental
Prescale System (GC, Tokyo, Japan), which consists of a
horseshoe-shaped bite foil of pressure-sensitive film (50H,
type R) and a computerized scanning system for analysis of
the load.?%%

Lifestyle variables

Information on lifestyle was collected with a standard-
ized questionnaire by physicians or nurses through face-to-
face interviews, including demographic information such as
smoking habit, dietary practices and usual frequency of food
intake, exercise/sports and walking hours a day, and sleeping
hours. Smoking status was defined as never smoker, former
smoker, or current smoker. Alcohol consumption was cat-
egorized as none, social, or daily. Consumption of fruit and
sugar-sweetened soft drinks was ascertained by questions as
“fruit (citrus fruit, other fruit, and fresh fruit juice) intake =1
/day” and “sugar-sweetened soft drink intake >3 times /day,’
respectively. Sugar-sweetened soft drinks included all types
of non-low-calorie, concentrated, carbonated, and ready-to-
drink soft drinks. All low-calorie, no-added-sugar, and sugar-
free types of concentrated, carbonated, and ready-to-drink
soft drinks were not classified as sugar-sweetened soft drinks
in this study. Physical activity was ascertained by question
as”*>1 hour walking or equivalent physical activity on average
a day”” Average sleep duration was classified into 8 categories:
<4, 4-5, 5-6, 6-7, 7-8, 8-9, 9-10, and =10 hours per day.

Statistical analysis

Summary statistics are presented as mean (+SD) for
continuous variables and as percentage for categorical
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variables unless otherwise specified. First, the participants
were divided into 2 groups according to the presence/
absence of hypertension, and then the significance of any
differences between groups was evaluated using unpaired
t test or x? test, as appropriate. Second, patients were strati-
fied into 3 or 4 groups according to the status of oral health
disorders. Differences in characteristics between groups
were tested using x> test for dichotomous variables and
1-way analysis of variance with Sheffe’s post-test for contin-
uous variables, as appropriate. Logistic regression analysis
was used to determine the odds ratio (OR) of hyperten-
sion as a function of individual components of oral health
markers, such as CPITN stage, gingival bleeding, tooth
number, and Eichner index, as well as combinations of 2
oral health markers. In multivariable-adjusted models, we
included variables that might confound the relationship
between hypertension and oral health markers: age, body
mass index, diabetes, dyslipidemia, estimated glomerular
filtration rate, smoking status (3 categories), daily alcohol
consumption, daily fruit intake, daily sugar-sweetened
soft drink intake, physical activity, and nocturnal sleep
duration.

We next divided the subjects into 4 groups according to the
number of oral health disorders present (0, 1, 2, or 23). The
relative ORs of hypertension were assessed in age and sex-
adjusted or multivariable-adjusted logistic regression mod-
els and calculated using the subgroup with no component
of oral health markers as a reference for each. Differences
in characteristics among the 4 groups were determined by
1-way analysis of variance with Scheffe’s multiple compari-
son post-test for continuous variables and x? test for categor-
ical variables. Multivariable linear regression analyses using
SBP or DBP as the dependent variable were also performed
in the subjects not taking antihypertensive medication.
Mean and SE were calculated in the case of linear regression,
and OR and 95% confidence interval (CI) were calculated in
the case of logistic regression. All P values were 2-sided, and
those <0.05 were considered statistically significant. All of
the calculations were performed using a standard statistical
package (JMP 8.0; SAS Institute, Cary, NC; and SPSS version
17.0; SPSS, Chicago, IL).

RESULTS
General characteristics

The baseline characteristics of the study subjects are
shown in Table 1. Mean age was 66.6 +7.9 years, and 43.4%
of subjects were men. We first divided the subjects into 2
groups according to the presence/absence of hypertension
and found that hypertensive subjects showed a significantly
worse CPITN stage, higher prevalence of gingival bleeding,
lower tooth number, and worse Eichner index.

Relations among oral health markers

To examine the relationships among oral health markers,
we next divided the patients into 3 or 4 groups according
to the status of oral health disorders (Table 2). There were

significant trends toward higher prevalence of gingival
bleeding, lower remaining tooth number, and worse Eichner
index with increasing stage of CPITN. Similarly, there were
significant trends toward higher prevalence of gingival
bleeding, worse CPITN stage, and worse Eichner index with
decreasing remaining tooth number. The Eichner index C
group showed significantly lower remaining tooth number
and worse CPITN stage than the Eichner A group (Table 2).

Relations of oral health disorders to hypertension

Age- and sex-adjusted logistic regression analysis found
that only the presence of gingival bleeding was significantly
associated with risk of hypertension, and the relation between
individual oral health markers (CPITN stage 4, presence of
gingival bleeding, lowest quartile of remaining tooth num-
ber, and Eichner index C) and hypertension was no longer
significant throughout the adjustment process (Table 3). The
Nagelkerke's adjusted R? value of the overall multivariable-
adjusted logistic regression model without including oral
health markers was 0.210 and was increased in the model
after adding CPITN stage 4 (adjusted R? = 0.230), presence
of gingival bleeding (adjusted R? = 0.230), lowest quartile of
remaining tooth number (adjusted R? = 0.230), or Eichner
index C (adjusted R? = 0.229).

Combined effects of oral health markers on hypertension

We next examined the combined effects of oral health
markers on hypertension—that is, CPITN stage and gingival
bleeding, CPITN stage and remaining tooth number, CPITN
stage and Eichner index, gingival bleeding and remaining
tooth number, gingival bleeding and FEichner index, and
remaining tooth number and Eichner index. In the multi-
variable-adjusted logistic regression model, the combination
of CPITN stage and gingival bleeding, the combination of
CPITN stage and Eichner index, the combination of gingival
bleeding and remaining tooth number, and the combination
of gingival bleeding and Eichner index, but not the combina-
tion of CPITN stage and remaining tooth number and the
combination of remaining tooth number and Eichner index,
were independently associated with hypertension (Table 3).

The total subjects were then divided into 4 groups by the
number of components of oral health markers, including
CPITN stage 4, presence of gingival bleeding, sex-specific
lowest quartile of remaining tooth number, and Eichner
index C (Table 4). There was a significant graded relation-
ship between the number of components present and the
corresponding prevalence of hypertension. The age- and
sex-adjusted relative OR of hypertension in subjects with
0, 1, 2, and =3 components of oral health disorders were
1.0 (reference), 1.06 (95% CI = 0.83~1.34; P = 0.66), 1.19
(95% CI = 0.87-1.63; P = 0.28), and 1.71 (95% CI = 1.18~

©2.49; P = 0.004). In multivariable-adjusted logistic regres-

sion analysis, subjects with =3 components of oral health
disorders had 1.82 times higher odds of hypertension
compared with those with no component (Figure 1). The
adjusted R? value of the overall model after adding the
number of components of oral health markers was 0.249.
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Table 1. Characteristics of study population

Hypertension
Characteristics Total No Yes
No. 1,643 865 778
Age, years 66.6+7.9 64.61+7.9 68.8+7.3**
Male, % 43.4 39.9 47.3*
Body mass index, kg/m? 22.7+3.2 21.9+2.9 23.6+3.3**
Diabetes, % 10.6 54 16.3**
Dyslipidemia, % 38.2 30.2 47.2*
Antihypertensive medication, % 30.1 0 : 36.4**
Systolic blood pressure, mm Hg ' 128+20 116+£13 142 £17**
Diastolic blood pressure, mm Hg 7811 729 84 £10**
Heart rate, bpm 69+11 6810 70+12**
Triglycerides, mmol/L2 1.20%0.69 1.11£0.62 1.30+0.73*
HDL cholesterol, mmol/L. 1.60+0.42 1.64+£0.42 1.57£0.41**
Blood glucose level, mmol/L2 5.79+1.07 577x0.77 6.03+£1.29*
Hemoglobin A1c, %2 5.47 £0.64 5.37+0.52 5.58+0.73*
eGFR, miimin/1.73 m2 75.0+£11.0 77.3+£8.5 72.5+12.8*
CPITN stage, %

0 354 37.8 32.8*

1 0.9 0.7 1.0

2 1.5 12.7 10.2

3 32.2 32.0 32.5

4 20.0 ' 16.8 23,5+
Gingival bleeding +, % 35.6 327 38.8*
Number of remaining teeth 21.81£7.7 226+7.4 20.91£7.9*
Eichner index, %

A 60.4 65.8 54.3*

B 281 24.9 31.8*

C 11.5 9.3 13.9**
Maximum bite force, no. 502+310 504 +296 501325
Smoking status (never/former/current), % 61.4/27.8/10.8 62.7/24.7/12.6 60.0/31.1**/8.9**
Daily alcohol intake, % 54.8 56.5 52.8
Daily fruit intake, % 53.6 53.3 53.9
Daily sugar-sweetened soft drink intake >3 cups/ 77 9.7 5.5%*
day, %

Physical activity 21 hour/day, % 40.4 40.5 40.2
Nocturnal sleep duration, hours 6.55+1.10 6.46+£1.04 6.66+1.15*

Values are mean + SD or frequency (%).

Abbreviations: CPITN, Community Periodontal Index of Treatment Needs; eGFR, estimated glomerular filtration rate; HDL, high-density
lipoprotein.

aValues were log-transformed for analysis.

*P < 0.05 and **P < 0.01 vs. patients without hypertension.

On the other hand, except for prevalence of smoking habit including smoking habit, prevalence of daily alcohol con-
or daily sugar-sweetened soft drink intake, no significant sumption, daily fruit intake, daily sugar-sweetened drink
graded relationship between the number of components intake, physical activity, and nocturnal sleep duration, was
present and the corresponding prevalence of poor lifestyle, found (Table 4).
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Table 2. Associations between markers of oral health disorders

" CPITN stage
Variables 0 1or2 3 4 Piona
Gingival bleeding*, % 26.3 28.1 42.8** 451 <0.01
Remaining tooth 22.6+6.4 24.7+£4.8* 23.415.6 16.0£10.8* <0.01
number, no.
Remaining tooth 26.5 11.3% 20.4 48,5 <0.01
number <18 in men,
<21 in women, %
Eichner index, %
A 62.7 76.4* 66.4 36.6™ <0.01
B 294 18.7* 28.7 30.8 0.01
C 7.9 4.9 4.9 32.6™ <0.01
Remaining tooth number ;
1st quartile 2nd quartile 3rd quartile 4th quartile
<18 in men ’ 19 —25 in men 26-27 in men 28in men
Variables =21 in women '22-25in women 22-25 in women 27-28 in women Plrona
Gingival bleeding*, % 37.4 40.2 33.0° 30.5 0.02
CPITN stage, %
Stage 0 34.7 33.2 371 37.2 0.56
Stage 1or2 52 12.9* 13.5* 19.7* <0.01
Stage 3 243 34.5% 39.3** 31.1 <0.01
Stage 4 35.8 19.4* 10.1* 12.0% <0.01
Eichner index, %
A 5.2 51.7* i 96.1** 100™* <0.01
B 52.2 48.3 3.9** o <0.01
C 42.6 0™ 0** o™ <0.01
Eichner index
Variables A B C Pirona
Gingivél bleeding*, % 33.1 44.6* 27.0 <0.01
Remaining tooth 26.3£2.0 19.2+4.8** 4.514.4* <0.01
number, no.
Remaining tooth num- 2.3 50.2** 100.0** <0.01
ber <18 in men, <21 :
in women, %
CPITN stage, %
Stage 0 36.8 37.0 24.3* <0.01
Stage 1or2 15.6 8.2** 5.3** <0.01
Stage 3 35.5 32.9 13.8* <0.01
Stage 4 121 21.9* 56.6"* <0.01

Values are mean * SD or frequency (%).

Abbreviation: CPITN, Community Periodontal Index of Treatment Needs.
*P < 0.05, and **P < 0.01 vs. patients with CPITN stage 0, lowest quartile in remaining tooth number, or Eichner index A, respectively.

Relations of oral health disorders to blood pressure

The influence of these additive effects of oral health mark-
ers on blood pressure was examined in the subpopulation
of 1,148 subjects (687 women) not taking antihypertensive
medication. In the model including CPITN stage 4, presence

of gingival bleeding, sex-specific lowest quartile of remaining
tooth number, and Eichner index C, SBPs/DBPs (£SDs) in
subjects with 0 (n = 190 men; n = 331 women), 1 (n = 142
men; n =236 women), 2 (n = 72 men; n =77 women), and =3
(n =57 men; n= 43 women) components of oral health disor-
ders were 123+20/76+ 11, 125+18/76+ 11, 129+20/78+12,
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Table 3. Associations of markers of oral health disorders with diagnosis of hypertension

Age- and sex-adjusted

Multivariable-adjusted®

Variables, unit of increase Odds ratio 95% CI P value Odds ratio 95% CI P value

CPITN stage 4 1.27 0.99-1.64 0.07 1.05 0.96-1.16 0.27

Gingival bleeding + 1.25 1.01-1.54 0.04 1.17 0.94—1.47 0.16

Remaining tooth number <18 1.16 0.92-1.48 0.21 117 0.90-1.51 0.24
for men, <21 for women®

Eichner index C 1.17 0.85-1.61 0.33 1.09 0.78-1.55 0.62

CPITN stage 4 and gingival 1.83 1.03-2.63 <0.01 1.71 1.17-2.50 <0.01
bleeding +

CPITN stage 4 and tooth 1.34 0.95-1.91 0.10 1.34 0.92-1.94 0.13
number <18 for men,
<21 for women®

CPITN stage 4 and Eichner 1.45 0.98-2.17 0.06 1.44 1.02-2.02 0.04
index C

Gingival bleeding + and tooth 1.94 1.37-2.77 <0.01 1.63 1.07-2.47 0.01
number <18 for men,
<21 for women®

Gingival bleeding + and 2.26 1.22-4.40 <0.01 2.51 1.30-5.00 <0.01
Eichner index C

Tooth number <18 for men, 1.24 0.90-1.71 0.18 1.23 0.91-1.69 0.08

<21 for women® and
Eichner index C

Abbreviation: CPITN, Community Periodontal Index of Treatment Needs.
aMultivariable-adjusted model included age, sex, body mass index, diabetes, dyslipidemia, estimated glomerular filtration rate, smoking sta-
tus (3 categories), daily alcohol intake, daily fruit intake, daily sugar-sweetened soft drink intake, physical activity, and nocturnal sleep duration.

bSex-specific lowest quartile of remaining tooth number.

and 132%22/79+12mm Hg, respectively (P4 < 0.01,
respectively). Age- and sex-adjusted SBPs (+SEs) in sub-
jects with 0, 1, 2, and 23 components of oral health disor-
ders were 124+ 1, 125+ 1, 128 £2, and 131+ 2mm Hg (p for
trend <0.01), and DBP (+SE) was 76+1, 76+ 1, 78+1, and
79+ 1 mmHg (P4 = 0.04), respectively. Multivariable linear
regression analysis revealed that SBP significantly differed
among groups, with the highest SBP in the subgroup with =3
components (130+2 mmHg) (Table 5; Figure 2).

DISCUSSION

Our study identified an additive relationship between oral
health disorders and risk of hypertension. Worse occlusal
status was suggested to be responsible in these relationships.
Our findings were noteworthy because they were based on
a large, representative sample of the Japanese general urban
population. In addition, careful measures of study exposure
and outcome variables allowed precise estimation of the
association.

Our results showed that the associations between indi-
vidual oral health markers (CPITN stage 4, presence of
gingival bleeding, lowest quartile of remaining tooth
number, and Eichner index C) and risk of hypertension
did not remain significant after adjustment for several
potential confounding factors. Although previous inves-
tigations identified that periodontal disease, as well as
lower tooth number, was independently associated with
risk of hypertension,’>’- we could not confirm these
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associations in this study. Alternatively, we examined the
combined effects of oral health markers on hypertension.
Combinations of oral health markers—that is, severe peri-
odontal disease and presence of gingival bleeding, severe
periodontal disease and worse occlusal status, presence
of gingival bleeding and lower tooth number, and pres-
ence of gingival bleeding and worse occlusal status—were
each independently associated with risk of hypertension.
Our results suggested that worse occlusal status, which
was assessed by Eichner index, was responsible for the
relationship between oral health disorders and hyperten-
sion. Occlusal status may better reflect chewing status than
does tooth number, which may lead to alterations not only
in food selection and dietary quality but also in mastica-
tory performance. This, in turn, would affect body com-
position and nutritional status,'! both of which are causal
factors in the development of hypertension. Apart from
masticatory performance, dental malocclusion may lead
to mandibular malposition, which induces narrowing of
the upper airway, resulting in obstructive breathing dis-
orders. Mandibular position has been implicated in noc-
turnal oxygenation and pharyngeal collapsibility,?” and in
healthy subjects with obstructive sleep apnea, treatment
with an oral jaw-positioning appliance has been reported
to improve cardiac autonomic modulation. Of the combi-
nations of oral health disorders, in this study, the strongest
risk of hypertension was observed with the combination
of the presence of gingival bleeding and Eichner index.
The mechanism by which the concomitance of gingival
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Table 4. Characteristics of study population by number of oral health disorder components: Community Periodontal Index of Treatment
Needs stage 4, presence of gingival bleeding, sex-specific lowest quartile of remaining tooth number, and Eichner index C

Characteristics 0 1 ' 2 3 4 Piona

No. 703 527 241 151 21 NA

Age, years 64.417.9 66.5+7.8 69.7+6.7** 72.0+5.5* 69.7+7.0* <0.01

Men, % 40.0 41.6 48.6 58.3** 38.1 <0.01

Body mass index, kg/m? 224+3.0 23.0+3.2F 22.9%+3.5 23.2+3.6* 22.8+3.0 <0.01

Diabetes, % 7.0 12.3 12.5 19.9** 0 <0.01

Dyslipidemia, % 34.3 38.3 41.9 48.3* 52.4 <0.01

Hypertension, % 42.7 446 53.9% 66.2** 61 ‘9 <0.01

Antihypertensive 259 28.3 38.2* 44 4** 23.8 <0.01
medication, % C

Systolic blood pressure, 126+20 128+19 132+£20** 134 +20* 139119 <0.01 _g_
mm Hg g

Diastolic blood pressure, 7711 78+11 7911 8011 8312 <0.01 %
mm Hg : s 5

Heart rate, bpm 69+ 11 6910 7011 69+11 7111 0.43 %

Triglycerides, mmol/L? 1.16+0.65 1.21£0.70 1.24+0.68 1.28+0.77 1.26+0.63 0.08 %

HDL cholesterol, mmol/L 1.68+0.43 1.58+0.40™ 1.54+0.38** 1.45+£0.41* 1.563+0.46 <0.01 é

Blood glucose level, mmol/L® 5.68x0.89 5.85+1.24 5.8240.96 6.08+1.38* 5.56+0.47 <0.01 §

Hemoglobin A1c, %2 5.41+0.55 5.51+0.68 5.50+0.60 5.62+£0.82* 5.25+0.67 <0.01 %

eGFR, ml/imin/1.73m? 76.1+£10.9 76.1£10.5 72.6+11.6% 70.2£11.2** 73.9+7.8 <0.01 §

CPITN stage, % Z
Stage 0 45.8 33.8" - 29.5* 7.3** o** <0.01 E
Stage 1 or 2 18.5 11.4* 3.7% 2.7% ‘ 0 <0.01 Z
Stage 3 357 40.2 21.6* 9.9* o* <0.01 g
Stage 4 0 14.6** 45.2* 80.1** 100** <0.01 é

Gingival 'blyeeding +, % 0 62.1* 71.4* 43.1* 100** <0.01 g

Remaining tooth number <18 0 23.3* 61.8** 100.0** 100** <0.01 ‘?
in men, <21 in women, % £

Eichner index, % §
A 85.2 60.2** 30.7* 1.3** o** <0.01 E
B 14.8 39.9* 47.7* 219 0 <0.01 %
C 0 0 21.6™ 76.8** 100™* <0.01 g

Maximum bite force, N 609+297 495+298** 404 £290** 229+172* 191+134* <0.01 <

Smoking status 65.9/25.2/9.0 63.0/25.4/11.6 55.2/33.2/11.6 46.4**/37.8*/15.9 52.4/38.1/9.5 <0.01 vtc:
(never/former/current), % <

Daily alcohol intake, % - 525 57.7 51.9 ’ 59.6 57.1 0.23 ¥

Daily fruit intake, % 54.3 51.6 56.9 53.6 38.1 0.40

Daily sugar-sweetened soft 6.3 7.8 9.5 8.6 28.6™ <0.01
drink intake 23 cups/day, %

Physical activity 38.3 40.2 46.1 384 61.9 0.07
21 hour/day, %

“Nocturnal sleep 6.5+1.1 6.5+1.1 6.7£1.2 6.7+1.3 6.6+1.2 0.11

duration, hours

Values are mean  SD or frequency (%).

Abbreviations: CPITN, Community Periodontal Index of Treatment Needs; eGFR, estimated glomerular filtration rate; HDL, high-density
lipoprotein; NA, not applicable.

aValues were log-transformed for analysis.

*P < 0.05 and **P < 0.01 vs. subgroup with no component.
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