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Table1Useofguidelinesandtheaimsoftubefeedingaccordingtoplaceofemploymentandclinicalexperience

QuestionsCharacteristicsofgeriatriciansTotal
PlaceofemploymentClinicalexperience
HospitalClinicLong-termcareOther

†
P-value<30years�30yearsP-value

n=555 n=360n=166n=20n=9n=317n=238

DoyouuseanyguidelinesforTFingeriatrics?
‡

GuidelineofParenteralandEN
inJapan*1

84(23.3)48(28.9)4(20.0)1(11.1)ND87(27.4)50(21.0)0.082137(24.7)

GuidelineofPEGinJapan*251(14.2)21(12.7)4(20.0)1(11.1)ND41(12.9)36(15.1)0.46077(13.9)
GuidelineofParenteralandEN
inAmerica*3

13(3.6)11(6.6)0(0.0)0(0.0)ND11(3.5)13(5.5)0.25324(4.3)

GuidelineofParenteralandEN
forelderlyinEurope*4

9(2.5)11(6.6)0(0.0)1(1.1)ND9(2.8)12(5.0)0.17821(3.8)

NotusingguidelineforTF253(70.3)106(63.9)10(50.0)7(77.8)ND209(65.9)167(70.2)0.291376(67.7)

WhataretheaimsofTFingeriatrics?
§

Improvementofsurvival63(17.5)29(17.5)6(30.0)0(0.0)ND54(17.0)44(18.5)ND98(17.7)
Improvementofgeneral
conditionandpreventionof
complications

201(55.8)93(56.0)12(60.0)3(33.3)–163(51.4)146(61.3)–309(55.7)

Improvementofactivitiesof
dailyliving

17(4.7)9(5.4)0(0.0)1(11.1)–22(6.9)5(2.1)–27(4.9)

Improvementofqualityoflife24(6.7)9(5.4)2(10.0)2(22.2)–24(7.6)13(5.5)–37(6.7)
Satisfactionofpatient15(4.2)13(7.8)0(0.0)2(22.2)–19(6.0)11(4.6)–30(5.4)
Burdenofcaregiver5(1.4)9(5.4)0(0.0)0(0.0)–6(1.9)8(3.4)–14(2.5)
Lengthofhospitalstay3(0.8)0(0.0)0(0.0)0(0.0)–3(0.9)0(0.0)–3(0.5)
Livingwill27(7.5)3(1.8)0(0.0)1(11.1)–20(6.3)11(4.6)–31(5.6)
Other5(1.4)1(0.6)0(0.0)0(0.0)–6(1.9)0(0.0)–6(1.1)

Number(%).P-valuesweretestedbyc
2
-test.

†
Otherincludedpart-timedoctors,retireddoctors,researchersandsoon.

‡
Multipleanswerswereallowed.

§
Simpleanswerwas

allowedfornineitems.*1FromJapaneseSocietyforParenteralandEnteralNutrition*2FromJapanGastroenterologicalEndoscopySociety*3FromAmericanSocietyfor
ParenteralandEnteralNutrition*4FromEuropeanSocietyforGastroenterologicalEndoscopySociety.EN,enteralnutrition;ND,notdetermined;PEG,percutaneous
endoscopicgastrostomy;TF,tubefeeding.
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Table2Indicationsfortubefeedingandinterventionsfordysphagiabeforeintroducingtubefeedingaccordingtoplaceofemploymentandclinical
experiences

QuestionsCharacteristicsofgeriatriciansTotal
PlaceofemploymentClinicalexperience
HospitalClinicLong-termcareOther†P-value<30years�30yearsP-value

n=555 n=360n=166n=20n=9n=317n=238

IsthefollowingdisorderanindicationforTF?
Headinjuryorfacialtrauma313(86.9)144(86.7)8(40.0)7(77.8)ND208(88.3)192(80.7)0.012472(85.0)
Oropharyngealmalignancy286(79.4)143(86.1)13(65.0)7(77.8)ND258(81.4)191(80.3)0.736449(80.9)
Neurologicaldisorder328(91.1)155(93.4)15(75.0)7(77.8)ND295(93.1)210(88.2)0.049505(91.0)
Stroke334(92.8)147(88.6)18(90.0)8(88.9)ND290(91.5)217(91.2)0.899507(91.4)
Dementia177(49.2)66(39.8)13(65.0)4(44.4)ND1156(49.2)104(43.7)0.198260(46.8)
Aspiration-pronefrailelderlywithout
comorbidity

238(66.1)108(65.1)15(75.0)5(55.6)ND216(68.1)150(63.0)0.208366(65.9)

Malnutritioninfrailelderlywithout
comorbidity

115(31.9)58(34.9)9(45.0)5(55.6)ND115(36.3)72(30.3)0.137187(33.7)

HowlongdoesapatientneedtosurviveafterPEGplacement?‡
2weeks3(0.8)2(1.2)0(0.0)0(0.0)ND3(0.9)2(0.8)ND5(0.9)
4weeks19(5.3)16(9.6)1(5.0)2(22.2)–18(5.7)20(8.4)–38(6.8)
6weeks4(1.1)2(1.2)1(5.0)1(11.1)–7(2.2)1(0.4)–8(1.4)
8weeks39(10.8)21(12.7)3(15.0)0(0.0)–37(11.7)26(10.9)–63(11.4)
12weeks295(81.9)125(75.3)15(75.0)6(66.7)–252(79.5)189(79.4)–441(79.5)

InterventionsforswallowingdisorderbeforeintroducingTF
No.Interventions;mean1standard
deviation(total15items)

6.4413.12*5.8312.936.7012.003.6713.32*0.010§6.4913.205.8612.820.0156.2213.06

No.interventions,�6items¶
(total15items)

211(58.6)84(50.6)14(70.0)2(22.2)ND188(59.3)123(51.7)0.073311(56.0)

Consultation
Tootolaryngologist131(36.4)60(36.1)3(15.0)4(44.4)ND123(38.8)75(31.5)0.076198(35.7)
Tospeechtherapist166(46.1)31(16.7)7(35.0)1(11.1)ND131(41.3)74(31.1)0.013205(36.9)
Tocertifiednurseofdysphagia
nursing

77(21.4)25(15.1)4(20.0)2(22.2)ND67(21.1)41(17.2)0.250108(19.5)

Test
Repetitivesalivaswallowingtest111(30.8)63(38.0)4(20.0)2(22.2)ND109(34.4)71(29.8)0.257180(32.4)
Waterswallowingtest243(67.5)104(62.7)13(65.0)5(55.6)ND210(66.2)155(65.1)0.783365(65.8)
Videoendoscopy55(15.3)26(15.7)1(5.0)0(0.0)ND50(15.8)32(13.4)0.44482(14.8)
Videofluorography163(45.3)47(28.3)4(20.0)2(22.2)ND140(64.8)76(31.9)0.003216(61.1)

Practiceandeducation
Oralice-massage102(28.3)23(13.9)5(25.0)0(0.0)ND86(27.1)44(18.5)0.017130(23.4)
Swallowingexercise72(20.0)40(24.1)5(25.0)0(0.0)ND70(22.1)47(19.7)0.505117(21.1)
Vocalizationexercise50(13.9)20(12.0)1(5.0)0(0.0)ND44(13.9)27(11.3)0.37671(12.8)
Usingsemi-solidandliquidfoods267(74.2)120(72.3)18(90.0)3(33.3)ND236(74.4)172(72.3)0.565408(73.5)
Thickeningagent308(85.6)131(78.9)20(100.0)3(33.3)ND267(84.2)195(81.9)0.474462(83.2)
Positioning235(65.3)106(63.9)17(85.0)4(44.4)ND215(67.8)147(61.8)0.138362(65.2)
Appropriateapproachforswallowing161(44.7)80(48.2)12(60.0)2(22.2)ND153(48.3)102(42.9)0.206255(45.9)
Waysofcopingwithaspiration161(44.7)85(51.2)17(85.0)4(44.4)ND142(44.8)125(52.5)0.071267(48.1)

Number(%),P-valuesweretestedbyc2-testandStudent’st-test,†Otherincludedpart-timedoctors,retireddoctors,researchersandsoon.‡Singleanswerwasallowedforfiveitems,andtheotherquestions
wereallowedtoselectmorethanone.§P-valuesweretestedbyANOVA,*P<0.05byBonferroni.¶Numberofinterventionitemsweredividedintotwogroups,whichusedmedianvalue(�6vs<6).ND,not
determined;PEG,percutaneousendoscopicgastrostomy;TF,tubefeeding.
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ac
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at
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f
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2
bl
oc
ke
rs
),
an
d
co
m
or
bi
d
co
nd
iti
on
s.

A
m
on
g
th
e
ca
se
s,
ca
us
es
of
ga
st
ro
in
te
st
in
al
he
m
or
-

rh
ag
e
w
er
e
ul
ce
r(
48
.9
%
),
ca
nc
er
(8
.5
%
),
is
ch
em
ic
co
lit
is

(6
.3
%
),
co
lo
n
di
ve
rt
ic
ul
um

(4
.2
%
),
M
al
lo
ry
–W
ei
ss
sy
n-

dr
om
e
(4
.2
%
)
an
d
he
m
or
rh
oi
d
(2
.1
%
),
an
d
21
.2
%

re
m
ai
ne
d
un
ce
rt
ai
n.
A
s
sh
ow
n
in
T
ab
le
1,
17
ca
se
s
an
d

71
co
nt
ro
ls
w
er
e
ta
ki
ng
an
tit
hr
om
bo
tic
dr
ug
s.
O
ft
he
m
,

as
pi
ri
n
w
as
m
os
tf
re
qu
en
tly
pr
es
cr
ib
ed
bo
th
in
ca
se
an
d

co
nt
ro
l
gr
ou
ps
.
T
he
re
w
as
no

si
gn
ifi
ca
nt
di
ff
er
en
ce

be
tw
ee
n
ca
se
an
d
co
nt
ro
lg
ro
up
s
in
th
e
pr
es
cr
ip
tio
n
ra
te

of
an
tit
hr
om
bo
tic
dr
ug
s
(c
2
=
0.
20
,P

=
0.
65
)a
nd
th
at
of

as
pi
ri
n
(c
2
=
0.
43
,

P
=
0.
51
).
Fu
rt
he
rm
or
e,
un
ad
ju
st
ed

lo
gi
st
ic
re
gr
es
si
on
an
al
ys
es
sh
ow
ed
th
at
an
tit
hr
om
bo
tic

dr
ug
us
e
an
d
an
tiu
lc
er
dr
ug
us
e
w
as
no
ta
ss
oc
ia
te
d
w
ith

ga
st
ro
in
te
st
in
al
he
m
or
rh
ag
e.
T
he

od
ds
ra
tio

of
an
ti-

th
ro
m
bo
tic

dr
ug

us
e
fo
r
ga
st
ro
in
te
st
in
al
he
m
or
rh
ag
e

w
as
0.
91
(9
5%

C
I0
.4
6–
1.
81
)a
ft
er
ad
ju
st
m
en
tb
y
ag
e,
se
x

an
d
an
ti-
ul
ce
r
dr
ug
us
e.
E
xc
lu
si
on
of
th
e
pa
tie
nt
s
w
ith

ca
nc
er
-r
el
at
ed
he
m
or
rh
ag
e
di
d
no
tf
un
da
m
en
ta
lly
in
flu
-

en
ce
th
e
an
al
yt
ic
al
re
su
lts
(d
at
a
no
ts
ho
w
n)
.

T
hi
s
sm
al
lc
as
e–
co
nt
ro
ls
tu
dy
sh
ow
ed
no
as
so
ci
at
io
n

of
ad
m
is
si
on
as
a
re
su
lt
of
ga
st
ro
in
te
st
in
al
he
m
or
rh
ag
e

w
ith
th
e
us
e
of
an
tit
hr
om
bo
tic
dr
ug
s
or
as
pi
ri
n
am
on
g

ol
de
r
pa
tie
nt
s.
A
s
m
os
to
ft
he
pa
tie
nt
s
w
er
e
m
an
ag
ed
by

ge
ri
at
ri
ci
an
s
in
ou
r
de
pa
rt
m
en
t,
th
e
fin
di
ng
m
ig
ht
be

lim
ite
d
to
th
e
pa
rt
ic
ul
ar
fa
ci
lit
y
or
co
ho
rt
,b
ut
m
ig
ht
no
t

be
ex
te
nd
ed
to
th
e
ge
ne
ra
l
po
pu
la
tio
n.
It
is
su
gg
es
te
d,

ho
w
ev
er
,
th
at
ge
ri
at
ri
ci
an
s
ca
n
m
ak
e
an

ap
pr
op
ri
at
e

de
ci
si
on

on
th
e
in
di
ca
tio
n
an
d
m
an
ag
em
en
t
of
an
ti-

th
ro
m
bo
tic

dr
ug
s
fo
r
ol
de
r
pa
tie
nt
s.
A
lth
ou
gh

no
st
ud
ie
s
ha
ve
sh
ow
n
co
m
pa
ra
bl
e
fin
di
ng
s
in
te
rm
s
of

ga
st
ro
in
te
st
in
al
bl
ee
di
ng
,g
er
ia
tr
ic
ev
al
ua
tio
n
an
d
m
an
-

ag
em
en
t
ha
s
be
en
re
po
rt
ed
to
be
ef
fe
ct
iv
e
to
re
du
ce

se
ri
ou
s
ad
ve
rs
e
dr
ug

ev
en
ts
.4
A
re
ce
nt
re
vi
ew

on
th
e

m
an
ag
em
en
t
of
an
tip
la
te
le
t
ag
en
ts
5
al
so
re
co
m
m
en
de
d

co
m
pr
eh
en
si
ve
st
ra
te
gi
es
to
re
du
ce
th
e
ri
sk
of
he
m
or
-

rh
ag
ic
co
m
pl
ic
at
io
ns
.
Pr
os
pe
ct
iv
e
st
ud
ie
s
w
ith

a
la
rg
e

sa
m
pl
e
si
ze
ar
e
re
qu
ir
ed
to
co
nfi
rm

th
is
is
su
e.
N
ev
er
-

th
el
es
s,
it
is
ce
rt
ai
n
th
at
th
e
us
e
of
an
tit
hr
om
bo
tic

T
ab

le
1
A
ge
,s
ex
an
d
m
ed
ic
at
io
n
us
e
in
ca
se
an
d
co
nt
ro
ls
ub
je
ct
s,
an
d
un
ad
ju
st
ed
od
ds
ra
tio
s
fo
r
ga
st
ro
in
te
st
in
al
he
m
or
rh
ag
e

C
as
es
(n

=
47
)

C
on
tr
ol
s
(n

=
18
9)

O
dd
s
ra
tio

(9
5%

C
I)

A
ge
(y
ea
rs
)

78
1
10

77
1
9

1.
02
(0
.9
8–
1.
06
)

M
en
(w
om
en

=
0,
m
en

=
1)

29
(6
1.
7%
)

12
0
(6
3.
5%
)

0.
93
(0
.4
8–
1.
79
)

A
nt
ith
ro
m
bo
tic
dr
ug
s
(n
o
=
0,
ye
s
=
1)

16
(3
4.
0)

71
(3
7.
5)

0.
86
(0
.4
4–
1.
68
)

A
sp
ir
in
(n
o
=
0,
ye
s
=
1)

10
(2
1.
3)

49
(2
5.
9)

0.
77
(0
.3
6–
1.
67
)

A
nt
i-
ul
ce
r
dr
ug
s
(n
o
=
0,
ye
s
=
1)

18
(3
8.
2)

45
(2
3.
8)

0.
67
(0
.3
5–
1.
29
)

G
er

ia
tr

G
er

on
to

lI
nt

20
12

;
12

:7
51

–7
64

bs
_b

s_
ba

nn
er ©
20
12
Ja
pa
n
G
er
ia
tr
ic
s
So
ci
et
y

do
i:
10
.1
11
1/
j.1
44
7-
05
94
.2
01
2.
00
83
5.
x

�
75

1

A
nn

ua
l  

R
ep

or
t  

in
  2

01
1

m
ed
ic
at
io
ns
sh
ou
ld
be
ca
re
fu
lly
de
te
rm
in
ed
by
co
ns
id
-

er
in
g
th
e
ri
sk
/b
en
efi
t
ba
la
nc
e
of
ea
ch
pa
tie
nt
.

Y
ok
o
Y
am
ad
a,
M
as
at
o
E
to
,H
ir
os
hi
Y
am
am
ot
o,

M
as
ah
ir
o
A
ki
sh
ita
an
d
Y
as
uy
os
hi
O
uc
hi

D
ep

ar
tm

en
t

of
G

er
ia

tr
ic

M
ed

ici
ne

,G
ra

du
at

e
Sc

ho
ol

of
M

ed
ici

ne
,

U
ni

ve
rs

ity
of

T
ok

yo
,T

ok
yo

,J
ap

an

R
ef

er
en

ce
s

1
G
ar
ci
a
R
or
ig
ue
z
L
A
,J
ic
k
H
.R
is
k
of
up
pe
r
ga
st
ro
in
te
st
in
al
bl
ee
di
ng

an
d
pe
rf
or
at
io
n
as
so
ci
at
ed

w
ith

in
di
vi
du
al
no
n-
st
er
oi
da
l
an
ti-

in
fla
m
m
at
or
y
dr
ug
s.

La
nc

et
19
94
;3

43
:7
69
–7
72
.

2
B
oy
d
C
M
,
D
ar
er
J,
B
ou
lt
C
,
Fr
ie
d
L
P,
B
ou
lt
L
,
W
u
A
W
.
C
lin
ic
al

pr
ac
tic
e
gu
id
el
in
es
an
d
qu
al
ity
of
ca
re
fo
r
ol
de
r
pa
tie
nt
s
w
ith
m
ul
-

tip
le
co
m
or
bi
d
di
se
as
es
:i
m
pl
ic
at
io
ns
fo
r
pa
y
fo
r
pe
rf
or
m
an
ce
.J

A
M

A
20
05
;2

94
:7
16
–7
24
.

3
M
an
-S
on
-H
in
g
M
,
L
au
pa
ci
s
A
.
A
nt
ic
oa
gu
la
nt
-r
el
at
ed
bl
ee
di
ng
in

ol
de
r
pe
rs
on
s
w
ith

at
ri
al

fib
ri
lla
tio
n:

ph
ys
ic
ia
ns
’
fe
ar
s
of
te
n

un
fo
un
de
d.

A
rc

h
In

te
rn

M
ed
20
03
;1

63
:1
58
0–
15
86
.

4
Sc
hm
ad
er
K
E
,H
an
lo
n
JT
,P
ie
pe
r
C
F

et
al
.E
ff
ec
ts
of
ge
ri
at
ri
c
ev
al
u-

at
io
n
an
d
m
an
ag
em
en
t
on

ad
ve
rs
e
dr
ug
re
ac
tio
ns
an
d
su
bo
pt
im
al

pr
es
cr
ib
in
g
in
th
e
fr
ai
le
ld
er
ly
.A

m
J

M
ed
20
04
;1

16
:3
94
–4
01
.

5
K
al
ya
na
su
nd
ar
am

A
,
L
in
co
ff
A
M
.
M
an
ag
in
g
ad
ve
rs
e
ef
fe
ct
s
an
d

dr
ug
-d
ru
g
in
te
ra
ct
io
ns
of
an
tip
la
te
le
ta
ge
nt
s.

N
at

R
ev

C
ar

di
ol
20
11
;8
:

59
2–
60
0.

P
it

u
it

ar
y

in
su

ffi
ci

en
cy

:
A

ca
u

se
of

h
yp

og
ly

ce
m

ia
in

an
el

de
rl

y
di

ab
et

ic
pa

ti
en

tggi_842
75

2.
.7
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D
ea
r
E
di
to
r,

H
yp
og
ly
ce
m
ia
m
os
t
lik
el
y
oc
cu
rs
in
th
e
el
de
rl
y
as
a

re
su
lt
of
po
or
gl
uc
os
e
to
le
ra
nc
e.
T
he
m
os
t
co
m
m
on

ca
us
e
of
hy
po
gl
yc
em
ia
in
el
de
rl
y
pa
tie
nt
s
is
an
tid
ia
be
tic

dr
ug
s.
A
dr
en
al
in
su
ffi
ci
en
cy
,
in
su
lin
om
a
an
d
pi
tu
ita
ry

in
su
ffi
ci
en
cy
ar
e
ra
re
ca
us
es
of
hy
po
gl
yc
em
ia
in
ol
de
r

ag
e.
1
Pa
rt
ic
ul
ar
ly
in
ol
d
pa
tie
nt
s,
no
n-
sp
ec
ifi
c
fin
di
ng
s,

su
ch
as
w
ea
kn
es
s,
fa
tig
ue
an
d
lo
ss
of
ap
pe
tit
e
ca
us
ed
by

pi
tu
ita
ry
in
su
ffi
ci
en
cy
,
m
ig
ht
be
at
tr
ib
ut
ed
to
ag
in
g.
2

H
er
e,
w
e
re
po
rt
ed
an
el
de
rl
y
pa
tie
nt
w
ith
di
ab
et
es
m
el
-

lit
us

an
d
hy
po
pi
tu
ita
ri
sm
,
pr
es
en
tin
g
w
ith

re
fr
ac
to
ry

hy
po
gl
yc
em
ia
an
d
ac
ut
e
re
na
lf
ai
lu
re
un
de
rt
he
ra
py
w
ith

or
al
an
tid
ia
be
tic
dr
ug
s.

A
67
-y
ea
r-
ol
d
w
om
an
w
as
re
fe
rr
ed
to
ge
ri
at
ri
c
cl
in
ic

w
ith

sy
m
pt
om
s
of
co
nf
us
io
n,
ir
ri
ta
bi
lit
y,
sl
ow
ne
ss
of

sp
ee
ch
an
d
m
ov
em
en
ts
,
lo
ss
of
ap
pe
tit
e,
na
us
ea
,
an
d

vo
m
iti
ng
.
A
ph
ys
ic
al
ex
am
in
at
io
n
of
he
r
vi
ta
l
si
gn
s

sh
ow
ed
bl
oo
d
pr
es
su
re
80
/5
0
m
m
H
g,
pu
ls
e
ra
te
10
4/

m
in
,
bo
dy
te
m
pe
ra
tu
re
37
.7
°C
an
d
re
sp
ir
at
io
n
24
/m
in
.

T
he
pa
tie
nt
w
as
le
th
ar
gi
c
w
ith
in
co
m
pl
et
e
co
op
er
at
io
n

(K
ar
no
fs
ky
pe
rf
or
m
an
ce
sc
or
e
of
30
%
).
Sh
e
ha
d
be
en

ta
ki
ng
m
et
fo
rm
in
20
00
m
g/
da
y
an
d
gl
ic
la
zi
de
30
m
g/
da
y

w
ith

th
e
di
ag
no
si
s
of
di
ab
et
es
fo
r
2
ye
ar
s.
In
th
e
bi
o-

ch
em
ic
al
ex
am
in
at
io
n,

bl
oo
d
gl
uc
os
e,
bl
oo
d
ur
ea
-

ni
tr
og
en
,
cr
ea
tin
in
e,

so
di
um

an
d
po
ta
ss
iu
m

w
er
e

32
m
g/
dL
,
60
m
g/
dL
,
3.
2
m
g/
dL
,
13
2
m
m
ol
/L

an
d

4.
9
m
m
ol
/L
,r
es
pe
ct
iv
el
y.
A
ft
er
sh
e
w
as
ad
m
itt
ed
to
th
e

ge
ri
at
ri
c
cl
in
ic
,
he
r
gl
uc
os
e
in
fu
si
on

w
as
gi
ve
n.
O
ur

in
iti
al
ev
al
ua
tio
n
of
th
e
cl
in
ic
al
an
d
la
bo
ra
to
ry
pa
ra
m
-

et
er
s
su
gg
es
te
d
th
at
it
co
ul
d
be
ac
ut
e
re
na
l
fa
ilu
re
as
a

re
su
lt
of
de
hy
dr
at
io
n
an
d
hy
po
gl
yc
ae
m
ia
,
w
hi
ch
w
er
e

th
e
co
ns
eq
ue
nc
e
of
th
e
pr
ol
on
ge
d
ef
fe
ct
of
gl
ic
la
zi
de
.

Fo
r
th
is
re
as
on
,o
ra
la
nt
id
ia
be
tic
dr
ug
s
w
er
e
di
sc
on
tin
-

ue
d,
an
d
gl
uc
os
e
in
fu
si
on
w
as
ca
rr
ie
d
ou
t.
D
ur
in
g
he
r

cl
in
ic
al
fo
llo
w
up
,w
e
re
al
iz
ed
th
at
he
r
ki
dn
ey
fu
nc
tio
ns

ha
d
su
bs
ta
nt
ia
lly

in
cr
ea
se
d.
H
ow
ev
er
,
hy
po
gl
yc
em
ia

pe
rs
is
te
d.
A
ft
er
w
ar
ds
,a
ll
of
th
e
pe
rs
is
te
nt
hy
po
gl
yc
em
ia
,

hy
po
na
tr
em
ia
an
d
hy
po
te
ns
io
n
w
er
e
ev
al
ua
te
d,
an
d
th
e

re
su
lts
w
er
e
co
ns
id
er
ed
to
be
hy
po
co
rt
is
ol
em
ia
.
T
he

pa
tie
nt
’s
ot
he
r
la
bo
ra
to
ry
re
su
lts
,
w
hi
ch
w
er
e
ob
ta
in
ed

du
ri
ng

a
hy
po
gl
yc
em
ia

pe
ri
od
,
ar
e
pr
es
en
te
d
in

th
e
T
ab
le
1.
T
he

ba
sa
l
se
ru
m
co
rt
is
ol
(1
.3
8
mg
/d
L
)

an
d
ad
re
no
co
rt
ic
ot
ot
ro
pi
c
ho
rm
on
e
le
ve
ls
(le
ss
th
an

0.
3
U
/L
)
sh
ow
ed
st
ro
ng
ev
id
en
ce
of
co
rt
is
ol
de
fic
ie
nc
y.

D
ue
to
th
es
e
re
su
lts
,
pi
tu
ita
ry
in
su
ffi
ci
en
cy
w
as
di
ag
-

no
se
d.

H
ow
ev
er
,
m
ag
ne
tic

re
so
na
nc
e
im
ag
in
g
an
d

m
ag
ne
tic

re
so
na
nc
e
an
gi
og
ra
ph
y
di
d
no
t
sh
ow

an
y

st
ru
ct
ur
al
or
va
sc
ul
ar
ab
no
rm
al
iti
es
in
th
e
hy
po
ph
ys
is

an
d
br
ai
n.
O
nc
e
pr
ed
ni
so
lo
ne
(7
.5
m
g/
da
y)
tr
ea
tm
en
t

T
ab

le
1
E
nd
oc
ri
no
lo
gi
ca
ll
ab
or
at
or
y
re
su
lts

Pa
ra
m
et
er
s

N
or
m
al
ra
ng
e

B
lo
od
co
rt
is
ol

1.
38
ug
/d
L

6.
2–
19
.4
ug
/d
L

T
SH

0.
05
5
uI
U
/m
L

0.
4–
4.
2
uI
U
/m
L

Fr
ee
T
4

13
.2
4
pm
ol
/L

10
.3
–2
3.
2
pm
ol
/L

IG
F-
1

1.
00
m
g/
L

1.
73
–5
.1
1
m
g/
L

G
H

<3
mg
/L

PR
L

0.
57
ng
/m
L

3–
20
ng
/m
L

FS
H

2.
02
m
IU
/m
L

25
.8
–1
34
.8
m
IU
/m
L

L
H

1.
36
m
IU
/m
L

7.
7–
58
.5
m
IU
/m
L

E
st
ra
di
ol

27
.9
6
pg
/m
L

5–
54
.7
pg
/m
L

C
pe
pt
id
e

1.
02
ng
/m
L

0.
9–
7.
1
ng
/m
L

In
su
lin
e

2.
83

mU
/m
L

3–
28

mU
/m
L

A
ll
th
e
la
bo
ra
to
ry
re
su
lts
w
er
e
m
ea
su
re
d
be
tw
ee
n
08
.0
0
ho
ur
s

an
d
09
.0
0
ho
ur
s,
an
d
co
nfi
rm
ed
by
a
se
co
nd
de
te
rm
in
at
io
n.

FS
H
,f
ol
lic
ul
e
st
im
ul
at
in
g
ho
rm
on
e;
G
H
,g
ro
w
th
ho
rm
on
e;

IG
F1
,i
ns
ul
in
-l
ik
e
gr
ow
th
fa
ct
or
-1
;L
H
,l
ut
ei
ni
zi
ng
ho
rm
on
e;

PR
L
,p
ro
la
ct
in
;T
SH
,t
hy
ro
id
st
im
ul
at
in
g
ho
rm
on
e;

T
4,
th
yr
ox
in
e.
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_b
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P
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n
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do
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R
E
V
IE
W

S
E
R
IE
S

H
o
rm

o
n
a
l
e
ff
e
c
ts

o
n
b
lo
o
d
ve
ss
e
ls

M
as
ah
ir
o
A
ki
sh
it
a1

an
d
Ji
n
g
Y
u
2

T
h
e
in
c
id
e
n
c
e
o
f
c
a
rd
io
va
sc
u
la
r
d
is
e
a
se

(C
V
D
)
is

lo
w
e
r
in

yo
u
n
g
e
r
w
o
m
e
n
th
a
n
in

m
e
n
o
f
th
e
sa
m
e
a
g
e
,
b
u
t
it
in
c
re
a
se
s
a
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ra
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.

U
nd
er
ap
pr
ec
ia
te
d
pr
ed
ic
to
rs
fo
r
po
st
di
sc
ha
rg
e
m
or
ta
lit
y
in

ac
ut
e
ho
sp
ita
liz
ed
ol
de
st
-o
ld
pa
tie
nt
s.

G
er

on
to

lo
gy
20
06
;5

2:
92
–9
8.

22
B
ar
an
zi
ni
F,
D
iu
rn
iM
,C
ec
co
n
F

et
al
.F
al
l-
re
la
te
d
in
ju
ri
es

in
a
nu
rs
in
g
ho
m
e
se
tt
in
g:
is
po
ly
ph
ar
m
ac
y
a
ri
sk
fa
ct
or
?

BM
C

H
ea

lth
Se

rv
R

es
20
09
;9
:2
28
.

T
K
oj
im
a

et
al
.

6
�

©
20
11
Ja
pa
n
G
er
ia
tr
ic
s
So
ci
et
y

A
nn

ua
l  

R
ep

or
t  

in
  2

01
1

74



T
e
st
o
st
e
ro
n
e
D
e
fi
ci
e
n
cy

A
cc
e
le
ra
te
s
N
e
u
ro
n
a
l
a
n
d

V
a
sc
u
la
r
A
g
in
g
o
f
S
A
M
P
8
M
ic
e
:
P
ro
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f
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h
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m
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p
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at
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e
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o
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H
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U
n
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e
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y
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h
o
o
lo

f
M
e
d
ic
in
e
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e
p
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tm

e
n
t

o
f
M
o
le
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r
A
n
at
o
m
y,

H
am

am
at
su
,
Sh

iz
u
o
ka
,
Ja
p
an

A
b
st
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ct

O
xi
d
at
iv
e
st
re
ss

an
d
at
h
e
ro
sc
le
ro
si
s-
re
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te
d
va
sc
u
la
r
d
is
o
rd
e
rs

ar
e
ri
sk

fa
ct
o
rs

fo
r
co
g
n
it
iv
e
d
e
cl
in
e
w
it
h
ag

in
g
.
In

a
sm

al
l

cl
in
ic
al

st
u
d
y
in

m
e
n
,
te
st
o
st
e
ro
n
e
im

p
ro
ve
d
co
g
n
it
iv
e
fu
n
ct
io
n
;
h
o
w
e
ve
r,
it
is
u
n
kn

o
w
n
h
o
w

te
st
o
st
e
ro
n
e
am

e
lio

ra
te
s
th
e

p
at
h
o
g
e
n
e
si
s
o
f
co
g
n
it
iv
e

d
e
cl
in
e

w
it
h

ag
in
g
.
H
e
re
,
w
e

in
ve
st
ig
at
e
d

w
h
e
th
e
r
th
e

co
g
n
it
iv
e

d
e
cl
in
e

in
se
n
e
sc
e
n
ce
-

ac
ce
le
ra
te
d

m
o
u
se

p
ro
n
e
8
(S
A
M
P
8
),
w
h
ic
h

e
xh

ib
it
s
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g
n
it
iv
e
im

p
ai
rm

e
n
t
an

d
h
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o
g
o
n
ad
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m
,
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u
ld

b
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ve
rs
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d

b
y
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e
ro
n
e
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e

m
e
ch
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m

b
y

w
h
ic
h
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n
e
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h
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s
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g
n
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e
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e
cl
in
e
.
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e
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ra
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p
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e
lia
l
ce
lls

o
f
SA

M
P
8
.

N
o
ta
b
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at
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b
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p
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p
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e
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ro
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at
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b
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u
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e
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f
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p
ro
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it
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d
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a
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e
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ra
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ro
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o
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f
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d
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d
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R
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b
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b
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p
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p
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at
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b
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p
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d
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p
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p
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e
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e
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e
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d
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d
b
y
G
ra
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r
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c
R
e
se
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ch
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o
m
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e
M
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y
o
f
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u
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o
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n
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,
C
u
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u
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d
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o
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f
Ja
p
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0
2
4
9
0
4
1
,

2
1
3
9
0
2
2
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,
2
1
7
9
0
6
2
1
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h
e
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n
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e
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u
d
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g
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,
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p
u
b
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r
p
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at
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e
m
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u
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p
t.
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p
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e
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o
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p
e
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n
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s
e
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.

*
E-
m
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h
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a-
tk
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u
m
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.a
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o
d
u
ct
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n

A
d
v
a
n
ci
n
g

a
g
e

is
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e

m
o
st

si
g
n
if
ic
a
n
t
ri
sk

fa
ct
o
r

fo
r

th
e

d
ev
el
o
p
m
en
t
o
f
co
g
n
it
iv
e
im

p
a
ir
m
en
t
[1
,2
];

h
o
w
ev
er
,
w
h
a
t
a
g
e-

re
la
te
d

ch
a
n
g
es

u
n
d
er
li
e

th
is

ef
fe
ct

re
m
a
in
s
u
n
ce
rt
a
in
.
W
it
h

a
d
va
n
ci
n
g

a
g
e,

m
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p
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n
ce

a
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g
n
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a
n
t
d
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a
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th
e
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u
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n
g
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l
o
f
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o
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o
n
e.
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h
o
u
g
h
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u
d
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s
h
a
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o
w
n

a
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a
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o
n
s
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o
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b
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o
,

a
n
d
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g
n
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n
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g
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o
m
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o
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o
n
e
d
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ie
n
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[3
],
th
e
fu
ll
ra
n
g
e
o
f
co
n
se
q
u
en
ce
s
o
f
a
g
e-

re
la
te
d
te
st
o
st
er
o
n
e
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re
m
a
in
s
in
co
m
p
le
te
ly

d
ef
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ed
.
In

a
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a
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in
ic
a
l
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u
d
y
o
f
m
en

re
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n
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y
d
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g
n
o
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d
w
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h
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g
n
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iv
e
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p
a
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-

m
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o
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o
n
e
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ea
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t
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p
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d
p
er
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a
n
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o
n
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g
n
it
iv
e
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s
[4
].
In

a
p
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n
g
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u
d
in
a
l
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u
d
y
u
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n
g
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b
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o
m

th
e
B
a
lt
im

o
re

L
o
n
g
it
u
d
in
a
l
S
tu
d
y
o
n
A
g
in
g
,
m
en

w
h
o
d
ev
el
o
p
ed

A
lz
h
ei
m
er

d
is
ea
se

(A
D
)
w
er
e
o
b
se
rv
ed

to
ex
h
ib
it
lo
w

te
st
o
st
er
o
n
e

le
ve
ls
5
–
1
0
ye
a
rs

p
ri
o
r
to

th
e
cl
in
ic
a
l
d
ia
g
n
o
si
s
o
f
A
D

[5
].
W
it
h
a

re
la
ti
o
n
sh
ip

b
et
w
ee
n
a
g
e-
re
la
te
d
te
st
o
st
er
o
n
e
d
ec
li
n
e
in

m
en

a
n
d

in
cr
ea
se
d

ri
sk

fo
r
co
g
n
it
iv
e
im

p
a
ir
m
en
t
re
a
so
n
a
b
ly

w
el
l
es
ta
b
-

li
sh
ed
,
a

cr
it
ic
a
l
is
su
e

is
h
o
w

te
st
o
st
er
o
n
e

co
n
tr
ib
u
te
s
to

th
e

p
a
th
o
g
en
es
is

o
f
co
g
n
it
iv
e
d
ec
li
n
e
w
it
h

a
g
in
g
.
T
h
e
m
o
st

li
ke
ly

h
y
p
o
th
es
is
is
th
ro
u
g
h
th
e
re
g
u
la
ti
o
n
o
f
a
cc
u
m
u
la
ti
o
n
o
f
a
m
yl
o
id

ß

(A
ß
)
p
ep
ti
d
es
,
w
h
ic
h
a
re

w
id
el
y
b
el
ie
ve
d
to

b
e
th
e
cr
it
ic
a
l
in
it
ia
ti
n
g

st
ep

in
th
e

p
a
th
o
g
en
es
is

o
f
A
D
.
H
o
w
ev
er
,
it

is
b
ec
o
m
in
g

in
cr
ea
si
n
g
ly

cl
ea
r
th
a
t
n
o
t
a
ll
a
sp
ec
ts
o
f
co
g
n
it
iv
e
d
ec
li
n
e
ca
n
b
e

ex
p
la
in
ed

b
y

A
ß

[6
,7
].

F
in
d
in
g
s
fr
o
m

su
ch

d
iv
er
se

li
n
es

o
f

in
ve
st
ig
a
ti
o
n
s
a
s
n
eu
ro
im

a
g
in
g
a
n
d
cl
in
ic
a
l
tr
ia
ls
su
g
g
es
t
th
a
t
n
o
n
-

A
ß
fa
ct
o
rs

a
ls
o
co
n
tr
ib
u
te

to
m
em

o
ry

d
ef
ic
it
in

a
g
ed

m
en
.

In
S.

ce
re
vi
si
ae
,
th
e
Si
r2

(s
il
en
t
in
fo
rm

a
ti
o
n
re
g
u
la
to
r-
2
)
fa
m
il
y
o
f

g
en
es

g
o
ve
rn
s
b
u
d
d
in
g
ex
h
a
u
st
io
n
a
n
d
re
p
li
ca
ti
ve

li
fe

sp
a
n
[8
,9
].

Si
r2

h
a
s
b
ee
n
id
en
ti
fi
ed

a
s
a
n
N
A
D

+ -
d
ep
en
d
en
t
h
is
to
n
e
d
ea
ce
ty
-

la
se

a
n
d
is
re
sp
o
n
si
b
le
fo
r
m
a
in
te
n
a
n
ce

o
f
ch
ro
m
a
ti
n
si
le
n
ci
n
g
a
n
d

g
en
o
m
e
st
a
b
il
it
y.
M
a
m
m
a
li
a
n
si
rt
u
in

1
(S
ir
t1
),
th
e
cl
o
se
st
h
o
m
o
lo
g

o
f

Si
r2
,
re
g
u
la
te
s

th
e

ce
ll

cy
cl
e,

se
n
es
ce
n
ce
,
a
p
o
p
to
si
s

a
n
d

m
et
a
b
o
li
sm

,
b
y
in
te
ra
ct
in
g
w
it
h
a
n
u
m
b
er

o
f
m
o
le
cu
le
s
su
ch

a
s

p
5
3
.
A
s
re
ce
n
tl
y
re
p
o
rt
ed
,
o
ve
re
x
p
re
ss
io
n
o
f
S
IR

T
1
in

th
e
b
ra
in

im
p
ro
ve
d

th
e

m
em

o
ry

d
ef
ic
it

in
a

m
o
u
se

m
o
d
el

o
f
A
D

vi
a

a
ct
iv
a
ti
o
n
o
f
th
e
tr
a
n
sc
ri
p
ti
o
n
o
f
a
-s
ec
re
ta
se

[1
0
].

A
n
in
cr
ea
si
n
g
b
o
d
y
o
f
ev
id
en
ce

su
g
g
es
ts
th
e
p
re
se
n
ce

o
f
a
li
n
k

b
et
w
ee
n

co
g
n
it
iv
e

d
ec
li
n
e

a
n
d

va
sc
u
la
r
d
ys
fu
n
ct
io
n
,
es
p
ec
ia
ll
y

a
th
er
o
sc
le
ro
si
s
[1
1
].
S
en
es
ce
n
ce

o
f
en
d
o
th
el
ia
l
ce
ll
s
is
in
vo
lv
ed

in

en
d
o
th
el
ia
l
d
ys
fu
n
ct
io
n
a
n
d
a
th
er
o
g
en
es
is
,
a
n
d
S
IR

T
1
h
a
s
b
ee
n

re
co
g
n
iz
ed

a
s
a
ke
y
re
g
u
la
to
r
o
f
va
sc
u
la
r
en
d
o
th
el
ia
l
h
o
m
eo
st
a
si
s,

co
n
tr
o
ll
in
g
a
n
g
io
g
en
es
is
,
en
d
o
th
el
ia
l
se
n
es
ce
n
ce
,
a
n
d
d
ys
fu
n
ct
io
n

[1
2
–
1
4
].

In
th
e
p
re
se
n
t
st
u
d
y,

w
e
d
em

o
n
st
ra
te
d
th
a
t
co
g
n
it
iv
e
im

p
a
ir
-

m
en
t
in

se
n
es
ce
n
ce
-a
cc
el
er
a
te
d
m
o
u
se

p
ro
n
e
8
(S
A
M
P
8
),
a
m
o
d
el

o
f
co
g
n
it
iv
e
d
ec
li
n
e
w
it
h

a
g
in
g
,
is

a
ss
o
ci
a
te
d

w
it
h

en
d
o
th
el
ia
l

se
n
es
ce
n
ce

in
th
e
h
ip
p
o
ca
m
p
u
s
a
n
d
is
a
m
el
io
ra
te
d
b
y
te
st
o
st
er
o
n
e

P
Lo

S
O
N
E
|
w
w
w
.p
lo
so
n
e
.o
rg

1
Ja
n
u
ar
y
2
0
1
2

|
V
o
lu
m
e
7

|
Is
su
e

1
|
e
2
9
5
9
8

A
nn

ua
l  

R
ep

or
t  

in
  2

01
1

re
p
la
ce
m
en
t.

S
IR

T
1

p
la
ys

a
n

im
p
o
rt
a
n
t
ro
le

in
p
re
ve
n
ti
o
n

o
f

en
d
o
th
el
ia
l
se
n
es
ce
n
ce

in
d
u
ce
d

b
y

o
x
id
a
ti
ve

st
re
ss

[1
3
].

W
e

su
g
g
es
t
th
a
t
th
e
p
ro
te
ct
io
n
a
g
a
in
st

en
d
o
th
el
ia
l
se
n
es
ce
n
ce

in
th
e

h
ip
p
o
ca
m
p
u
s
th
ro
u
g
h
u
p
-r
eg
u
la
ti
o
n
o
f
te
st
o
st
er
o
n
e
a
n
d
S
IR

T
1

co
u
ld

co
n
tr
ib
u
te

to
a
n
o
ve
l
th
er
a
p
eu
ti
c
st
ra
te
g
y
a
g
a
in
st
co
g
n
it
iv
e

d
ec
li
n
e
w
it
h
a
g
in
g
.

R
e
su

lt
s

T
re
at
m
e
n
t
w
it
h
d
ih
yd

ro
te
st
o
st
e
ro
n
e
am

e
lio

ra
te
d

co
g
n
it
iv
e
fu
n
ct
io
n
o
f
SA

M
P
8

In
o
rd
er

to
a
ss
es
s
th
e
ef
fe
ct
s
o
f
te
st
o
st
er
o
n
e
o
n
co
gn
it
iv
e
fu
n
ct
io
n
,

w
e

u
se
d

a
n

in
vi
vo

m
o
d
el

o
f
a
g
in
g
,
S
A
M
P
8
,
a
n
d

a
co
n
tr
o
l

co
u
n
te
rp
a
rt

st
ra
in
,
S
A
M
R
1
.
S
A
M
P
8
w
a
s
o
ri
g
in
a
ll
y
d
er
iv
ed

fr
o
m

A
K
R
/
J
st
ra
in
,
li
tt
er
s
o
f
w
h
ic
h
sh
o
w
th
e
ch
ar
a
ct
er
is
ti
c
o
f
co
gn
it
iv
e

d
ec
li
n
e

w
it
h

a
g
in
g
.
T
h
es
e

m
ic
e

ex
h
ib
it

a
g
e-
re
la
te
d

d
ef
ic
it
s
in

le
ar
n
in
g
a
n
d
m
em

o
ry

a
t
a
n
ea
rl
y
a
g
e,
a
n
d
a
re

co
n
si
d
er
ed

a
su
it
a
b
le

a
n
im

a
l
m
o
d
el

to
st
u
d
y
a
g
in
g
a
n
d
m
em

o
ry

d
ef
ic
it
.
B
o
d
y
w
ei
g
h
t,

a
p
p
ea
ra
n
ce
,
a
n
d
p
la
sm

a
te
st
o
st
er
o
n
e
le
ve
l
o
f
S
A
M
R
1
a
n
d
S
A
M
P
8

a
t
1
2
w
ee
ks

o
f
a
g
e
w
er
e
d
et
er
m
in
ed
.
B
o
d
y
w
ei
g
h
t
a
n
d
a
p
p
ea
ra
n
ce

d
id

n
o
t

d
if
fe
r

b
et
w
ee
n

S
A
M
R
1

a
n
d

S
A
M
P
8
,

b
u
t

p
la
sm

a

te
st
o
st
er
o
n
e
le
ve
l
in

S
A
M
P
8

w
as

lo
w
er

th
a
n

th
at

in
S
A
M
R
1

(F
ig
u
re

1
A
).
B
y
d
et
er
m
in
in
g
th
e
ti
m
e
re
q
u
ir
ed

to
fi
n
d
th
e
p
la
tf
o
rm

(e
sc
a
p
e
la
te
n
cy
)
a
s
a
fu
n
ct
io
n
o
f
d
a
ys

o
f
tr
a
in
in
g
in

th
e
M
o
rr
is
w
at
er

m
a
ze
,
w
e
o
b
se
rv
ed

a
m
a
rk
ed

d
ec
li
n
e
in

p
er
fo
rm

a
n
ce

in
S
A
M
P
8

co
m
p
a
re
d
w
it
h
S
A
M
R
1
(F
ig
u
re

1
B
).
B
ec
au
se

te
st
o
st
er
o
n
e
a
ct
s
in

p
a
rt

th
ro
u
g
h
a
ro
m
a
ta
se
-d
ep
en
d
en
t
co
n
ve
rs
io
n
to

es
tr
a
d
io
l,
n
o
n
-

a
ro
m
a
ti
za
b
le

d
ih
yd
ro
te
st
o
st
er
o
n
e
(D
H
T
)
w
a
s
u
se
d
to

ex
am

in
e
a

d
ir
ec
t
ro
le
o
f
a
n
d
ro
g
en
s
th
ro
u
g
h
a
n
d
ro
g
en

re
ce
p
to
r
(A
R
).
S
A
M
P
8

tr
ea
te
d
w
it
h
D
H
T
sh
o
w
ed

si
gn
if
ic
an
tl
y
re
d
u
ce
d
es
ca
p
e
la
te
n
cy

ti
m
e

co
m
p
a
re
d
w
it
h
u
n
tr
ea
te
d
S
A
M
P
8
.
T
h
er
e
w
as

n
o
d
if
fe
re
n
ce

in
sw

im

sp
ee
d
b
et
w
ee
n
th
e
g
ro
u
p
s;
h
o
w
ev
er
,
%

ti
m
e
in

th
e
q
u
ad
ra
n
t
w
a
s

in
cr
ea
se
d

in
D
H
T
-t
re
a
te
d

S
A
M
P
8

(F
ig
u
re

1
B
).

T
h
es
e

re
su
lt
s

in
d
ic
a
te

th
a
t
D
H
T

tr
ea
tm

en
t
a
m
el
io
ra
te
d
co
gn
it
iv
e
d
ys
fu
n
ct
io
n
in

S
A
M
P
8
.
T
h
e
w
a
te
r-
m
a
ze

is
a
p
p
ro
p
ri
a
te

fo
r
h
ip
p
o
ca
m
p
al
-d
ep
en
-

d
en
t

p
ar
a
d
ig
m
s.

H
o
w
ev
er
,

D
H
T

a
d
m
in
is
tr
a
ti
o
n

m
a
y

a
ff
ec
t

b
eh
a
vi
o
r
a
n
d
h
o
w
a
n
im

a
ls
re
sp
o
n
d
to

d
if
fe
re
n
t
st
im

u
li
.
T
h
er
ef
o
re
,

w
e
p
er
fo
rm

ed
a
n
o
p
en

fi
el
d
te
st
to
ex
am

in
e
lo
co
m
o
ti
o
n
,e
x
p
lo
ra
to
ry

b
eh
a
vi
o
r,
a
n
d
a
n
x
ie
ty
.
N
o
si
gn
if
ic
an
t
ef
fe
ct

o
f
D
H
T

o
n
lo
co
m
o
to
r

p
er
fo
rm

a
n
ce

w
as

o
b
se
rv
ed

in
S
A
M
R
1

a
n
d

S
A
M
P
8
,
w
h
er
ea
s

S
A
M
R
1

m
o
ve
d

si
gn
if
ic
a
n
tl
y

m
o
re

co
m
p
a
re
d

w
it
h

S
A
M
P
8

(F
ig
u
re

1
C
).
T
h
e
ra
ti
o
o
f
th
e
d
is
ta
n
ce

tr
av
el
le
d
in

th
e
ce
n
tr
al

a
re
a

to
th
at

in
th
e
to
ta
l
a
re
a
in

th
e
o
p
en
-
fi
el
d
,
a
n
in
d
ir
ec
t
m
ea
su
re

o
f

ex
p
lo
ra
to
ry

b
eh
a
vi
o
r
a
n
d

a
n
x
ie
ty

[1
5
],

w
a
s
a
ls
o

o
b
se
rv
ed
.
In

S
A
M
P
8
,
D
H
T

in
cr
ea
se
d
th
is

ra
ti
o
(F
ig
u
re

1
C
),
su
g
g
es
ti
n
g
th
a
t

D
H
T
p
ro
m
o
te
d
ex
p
lo
ra
to
ry

b
eh
av
io
r
a
n
d
d
im

in
is
h
ed

a
n
x
ie
ty
.

F
ig
u
re

1
.
T
e
st
o
st
e
ro

n
e
d
e
fi
ci
e
n
cy

ca
u
se

s
se

n
e
sc
e
n
ce

o
f
h
ip
p
o
ca

m
p
u
s
a
n
d

co
g
n
it
iv
e
im

p
a
ir
m
e
n
t
in

S
A
M
P
8
m
ic
e
.
A
.
B
o
d
y
w
e
ig
h
t,

ap
p
e
ar
an

ce
,a
n
d
p
la
sm

a
te
st
o
st
er
o
n
e
le
ve
lo

f
m
al
e
SA

M
R
1
an

d
SA

M
P
8
m
ic
e
at

1
2
w
e
e
ks

o
f
ag

e
.B

.
Es
ca
p
e
la
te
n
cy

o
f
SA

M
R
1
(N

=
1
0
)
an

d
SA

M
P
8
m
ic
e

(N
=
1
0
).
M
al
e
m
ic
e
w
e
re

tr
e
at
e
d
d
ai
ly
fo
r
2
w
e
e
ks

w
it
h
D
H
T
(5
0
0
mg

s.
c)

b
e
fo
re

tr
ia
ls
.S
w
im

sp
e
e
d
d
u
ri
n
g
q
u
ad

ra
n
t
te
st

o
n
d
ay

1
0
.C

.
T
o
ta
l
d
is
ta
n
ce

an
d
th
e
ra
ti
o
o
f
ce
n
tr
al
/t
o
ta
ld

is
ta
n
ce

w
e
re

m
e
as
u
re
d
in

o
p
e
n
fi
e
ld

te
st
s.
D
.
N
u
m
b
e
r
o
f
am

yl
o
id

ß
p
la
q
u
e
s,
p
yr
am

id
al
ce
lls
,a
n
d
SA

-ß
g
al
-p
o
si
ti
ve

ce
lls

in
C
A
1
an

d
C
A
3
ar
e
as

o
f
h
ip
p
o
ca
m
p
u
s
in

SA
M
R
1
an

d
SA

M
P
8
.
(*
p
,
0
.0
5
,
n
.s
:
n
o
t
si
g
n
if
ic
an

t)
.

d
o
i:1
0
.1
3
7
1
/j
o
u
rn
al
.p
o
n
e.
0
0
2
9
5
9
8
.g
0
0
1

T
e
st
o
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e
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n
e
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h
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s
H
ip
p
o
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m
p
al

Se
n
e
sc
e
n
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P
Lo

S
O
N
E
|
w
w
w
.p
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so
n
e
.o
rg

2
Ja
n
u
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y
2
0
1
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|
V
o
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|
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1
|
e
2
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9
8

A
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N
ex
t,
w
e
a
ss
es
se
d
th
e
n
u
m
b
er

o
f
a
m
yl
o
id

ß
p
la
q
u
es
,
p
yr
a
m
id
a
l

ce
ll
s,

a
n
d
S
A
-ß
g
a
l-
p
o
si
ti
ve

ce
ll
s
in

C
A
1
a
n
d
C
A
3
a
re
a
s
o
f
th
e

h
ip
p
o
ca
m
p
u
s
in

th
es
e
m
ic
e
(F
ig
u
re

1
D
).
T
h
e
n
u
m
b
er

o
f
p
la
q
u
es

w
a
s
in
cr
ea
se
d

in
S
A
M
P
8

co
m
p
a
re
d

w
it
h

S
A
M
R
1
,
b
u
t
w
a
s

u
n
a
lt
er
ed

b
y

tr
ea
tm

en
t
w
it
h

D
H
T
.
T
h
e

n
u
m
b
er

o
f
S
A
-b
g
a
l-

st
a
in
ed

ce
ll
s
w
a
s
si
g
n
if
ic
a
n
tl
y
in
cr
ea
se
d
in

S
A
M
P
8
co
m
p
a
re
d
w
it
h

S
A
M
R
1
,
b
u
t
tr
ea
tm

en
t
w
it
h

D
H
T

p
re
ve
n
te
d

th
is

in
S
A
M
P
8

d
es
p
it
e
n
o
d
if
fe
re
n
ce

in
p
yr
a
m
id
a
l
ce
ll
n
u
m
b
er

(F
ig
u
re

1
D
).

D
H
T
tr
e
at
m
e
n
t
in
cr
e
as
e
d
p
ro
te
in

an
d
m
R
N
A
e
xp
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p
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p
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p
re
ss
io
n
,

a
n
d
D
H
T

o
r
te
st
o
st
er
o
n
e
tr
ea
tm

en
t
p
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p
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d
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p
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ro
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l
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p
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ro
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h
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ra
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d
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p
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p
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d
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d
e
cr
e
as
e
d
b
y
tr
e
at
m
en

t
w
it
h
te
st
o
st
e
ro
n
e
in

b
o
th

M
H
C
an

d
H
U
V
EC

(M
H
C
,t
e
st
o
st
e
ro
n
e
(+
))
,o

r
H
U
V
EC

(M
H
C
,t
e
st
o
st
e
ro
n
e

(2
))

al
o
n
e
.
F
.
R
e
sv
e
ra
tr
o
l
d
e
cr
e
as
e
d

th
e

n
u
m
b
e
r
o
f
SA

-b
g
al
-s
ta
in
ed

M
H
C

co
-c
u
lt
u
re
d

w
it
h

se
n
e
sc
e
n
t
e
n
d
o
th
e
lia
l
ce
lls
.
(*
p
,
0
.0
5
,
N
=
3
).

G
.

H
yp

o
th
e
ti
ca
l
si
g
n
al

tr
an

sd
u
ct
io
n
p
at
h
w
ay
s
o
f
te
st
o
st
e
ro
n
e
in

e
n
d
o
th
e
lia
l
ce
lls
.

d
o
i:1
0
.1
3
7
1
/j
o
u
rn
al
.p
o
n
e.
0
0
2
9
5
9
8
.g
0
0
5

T
e
st
o
st
e
ro
n
e
In
h
ib
it
s
H
ip
p
o
ca
m
p
al

Se
n
e
sc
e
n
ce

P
Lo

S
O
N
E
|
w
w
w
.p
lo
so
n
e
.o
rg

6
Ja
n
u
ar
y
2
0
1
2

|
V
o
lu
m
e
7

|
Is
su
e

1
|
e
2
9
5
9
8

A
nn

ua
l  

R
ep

or
t  

in
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1
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W
e

a
ls
o

sh
o
w
ed

th
a
t

te
st
o
st
er
o
n
e

a
m
el
io
ra
te
d

en
d
o
th
el
ia
l

se
n
es
ce
n
ce

th
ro
u
g
h
eN

O
S
/
S
IR

T
1
-d
ep
en
d
en
t
m
ec
h
a
n
is
m
s
in
vi
tr
o.

T
h
e
p
re
se
n
t
st
u
d
y

d
em

o
n
st
ra
te
d

th
a
t
te
st
o
st
er
o
n
e
a
n
d

S
IR

T
1

in
te
ra
ct
s

w
it
h

ea
ch

o
th
er

a
n
d

in
h
ib
it
ed

th
e

se
n
es
ce
n
ce

o
f

h
ip
p
o
ca
m
p
a
l
va
sc
u
la
r
a
n
d
n
eu
ro
n
a
l
ce
ll
s,

su
g
g
es
ti
n
g
th
a
t
te
st
o
s-

te
ro
n
e
re
p
la
ce
m
en
t
th
er
a
p
y
is

a
tr
ea
tm

en
t
o
p
ti
o
n
fo
r
co
g
n
it
iv
e

d
ec
li
n
e
w
it
h
a
g
in
g
.

T
es
to
st
er
o
n
e
m
a
y

a
ct

in
p
a
rt

th
ro
u
g
h

a
ro
m
a
ta
se
-d
ep
en
d
en
t

co
n
ve
rs
io
n
to

es
tr
a
d
io
l.
T
o
es
ti
m
a
te

a
d
ir
ec
t
ef
fe
ct

o
f
a
n
d
ro
g
en
s

th
ro
u
g
h
A
R
,
te
st
o
st
er
o
n
e
a
n
d
D
H
T
w
er
e
u
se
d
in

th
is
st
u
d
y.

B
o
th

co
m
p
o
u
n
d
s
sh
o
w
ed

si
g
n
if
ic
a
n
t
p
ro
te
ct
iv
e

ef
fe
ct
s
o
n

co
g
n
it
iv
e

fu
n
ct
io
n
.

In
th
e
p
re
se
n
t
st
u
d
y,
w
e
u
se
d
S
A
M
P
8
m
ic
e.
S
A
M
P
is
co
m
p
ri
se
d

o
f
1
4

st
ra
in
s
d
er
iv
ed

fr
o
m

se
le
ct
iv
e
in
b
re
ed
in
g
o
f
th
e
A
K
R
/
J

st
ra
in
.
S
A
M
P
8
ex
h
ib
it
s
a
g
e-
re
la
te
d
le
a
rn
in
g
a
n
d
m
em

o
ry

d
ef
ic
it
s,

a
s
w
el
l
a
s
a
m
yl
o
id
-l
ik
e

d
ep
o
si
ts

in
th
e

b
ra
in

[2
5
].

In
cr
ea
se
d

ex
p
re
ss
io
n
o
f
h
yp
er
p
h
o
sp
h
o
ry
la
te
d
ta
u
h
a
s
a
ls
o
b
ee
n
d
et
ec
te
d
in

S
A
M
P
8
[2
6
].
G
iv
en

su
ch

fe
a
tu
re
s,
S
A
M
P
8
h
a
s
b
ee
n
p
ro
p
o
se
d
a
s
a

p
la
u
si
b
le

a
g
e-
a
ss
o
ci
a
te
d
A
D

a
n
im

a
l
m
o
d
el
,
a
n
d
a
su
it
a
b
le

ro
d
en
t

m
o
d
el
fo
r
st
u
d
yi
n
g
th
e
m
o
le
cu
la
r
m
ec
h
a
n
is
m

u
n
d
er
ly
in
g
co
g
n
it
iv
e

im
p
a
ir
m
en
t
[2
7
].

A
p
re
vi
o
u
s
st
u
d
y

h
a
s
sh
o
w
n

a
n

a
g
e-
re
la
te
d

d
ec
re
a
se

in
se
ru
m

te
st
o
st
er
o
n
e
in

S
A
M
P
8
,
a
n
d
su
g
g
es
ti
n
g
th
a
t

im
p
a
ir
ed

co
g
n
it
iv
e

fu
n
ct
io
n

in
S
A
M
P
8

is
d
u
e

to
re
d
u
ce
d

te
st
o
st
er
o
n
e
[2
8
].
W
e
o
b
se
rv
ed

th
a
t
A
R

ex
p
re
ss
io
n
w
a
s
a
b
u
n
d
a
n
t

in
th
e
h
ip
p
o
ca
m
p
u
s
o
f
S
A
M
R
1
a
n
d
S
A
M
P
8
.
S
ev
er
a
l
st
u
d
ie
s
h
a
ve

d
em

o
n
st
ra
te
d

th
a
t

te
st
o
st
er
o
n
e

h
a
s

a
n
eu
ro
p
ro
te
ct
iv
e

ef
fe
ct

th
ro
u
g
h
A
R
in

th
e
h
ip
p
o
ca
m
p
u
s
[2
9
,3
0
],
a
n
d
te
st
o
st
er
o
n
e
in
d
u
ce
d

N
O

p
ro
d
u
ct
io
n
s

vi
a

A
R
-d
ep
en
d
en
t

a
ct
iv
a
ti
o
n

o
f

eN
O
S

in

en
d
o
th
el
ia
l
ce
ll
s
[1
8
,1
9
].

A
cc
u
m
u
la
ti
n
g
ev
id
en
ce

su
g
g
es
ts

th
a
t
N
A
D

+ -
d
ep
en
d
en
t
d
ea
ce
-

ty
la
se

S
IR

T
1
p
la
y
a
n
es
se
n
ti
a
l
ro
le

fo
r
ce
ll
u
la
r
se
n
es
ce
n
ce

a
n
d

co
g
n
it
iv
e
fu
n
ct
io
n
.
S
IR

T
1
m
o
d
u
la
te
s
en
d
o
th
el
ia
l
ce
ll
u
la
r
se
n
es
-

ce
n
ce

[1
3
],
a
n
d
o
ve
re
x
p
re
ss
io
n
o
f
S
IR

T
1
ex
h
ib
it
s
n
eu
ro
p
ro
te
ct
iv
e

ef
fe
ct
s
in

h
ip
p
o
ca
m
p
u
s,
a
n
d
co
g
n
it
iv
e
fu
n
ct
io
n
o
f
Si
rt
1
-K

O
m
ic
e
is

m
a
rk
ed
ly

im
p
a
ir
ed

[1
0
,3
1
,3
2
].

T
h
e
p
re
ci
se

et
io
lo
g
ic

m
ec
h
a
n
is
m

o
f
th
e
co
g
n
it
iv
e
d
ec
li
n
e
w
it
h

a
g
in
g
is
u
n
cl
ea
r,
b
u
t
it
h
a
s
b
ee
n
id
en
ti
fi
ed

th
a
t
ca
rd
io
va
sc
u
la
r
ri
sk

fa
ct
o
rs

a
re

a
ss
o
ci
a
te
d

w
it
h

a
h
ig
h
er

in
ci
d
en
ce

o
f
co
g
n
it
iv
e

im
p
a
ir
m
en
t
[3
3
].
In

a
d
d
it
io
n
,
a
g
e-
a
ss
o
ci
a
te
d
va
sc
u
la
r
in
fl
a
m
m
a
-

ti
o
n

is
a
n

ea
rl
y

m
a
n
if
es
ta
ti
o
n

o
f
ch
ro
n
ic

st
re
ss

re
sp
o
n
se
s,

i.
e.

o
v
er
lo
a
d
in
g
o
f
R
O
S

o
n
en
d
o
th
el
ia
l
ce
ll
s
[3
4
].

In
d
ee
d
,
S
A
M
P
8

sh
o
w
ed

en
h
a
n
ce
m
en
t

o
f

o
x
id
a
ti
ve

st
re
ss

a
n
d

a
se
n
es
ce
n
t

p
h
en
o
ty
p
e
in

th
e
h
ip
p
o
ca
m
p
u
s.

N
o
ta
b
ly
,
se
n
es
ce
n
t
en
d
o
th
el
ia
l

ce
ll
s
w
er
e
in
cr
ea
se
d
in

th
e
h
ip
p
o
ca
m
p
u
s
o
f
S
A
M
P
8
a
cc
o
m
p
a
n
ie
d

b
y
a
re
d
u
ct
io
n
o
f
S
IR

T
1
,
a
n
d
L
-N

A
M
E

a
b
ro
g
a
te
d
th
e
ef
fe
ct

o
f

D
H
T

o
n

co
g
n
it
iv
e

fu
n
ct
io
n
.
T
h
er
ef
o
re
,
w
e
h
yp
o
th
es
iz
ed

th
a
t

te
st
o
st
er
o
n
e
in
fl
u
en
ce
d
ce
re
b
ra
l
en
d
o
th
el
ia
l
se
n
es
ce
n
ce

vi
a
eN

O
S
/

S
IR

T
1
,
a
n
d
th
a
t
p
ro
-i
n
fl
a
m
m
a
to
ry

cy
to
ki
n
es
,
w
h
ic
h
w
er
e
d
er
iv
ed

fr
o
m

se
n
es
ce
n
t
en
d
o
th
el
ia
l
ce
ll
s,
p
ro
m
o
te
d
se
n
es
ce
n
ce

in
a
d
ja
ce
n
t

n
eu
ro
n
a
l
ce
ll
s.

In
d
ee
d
,
w
e
o
b
se
rv
ed

th
a
t
te
st
o
st
er
o
n
e
in
d
u
ce
d

eN
O
S
a
ct
iv
it
y,

a
n
d
su
b
se
q
u
en
tl
y
in
cr
ea
se
d
S
IR

T
1
ex
p
re
ss
io
n
in

en
d
o
th
el
ia
l
ce
ll
s.
In
h
ib
it
io
n
o
f
eN

O
S
/
S
IR

T
1
a
b
ro
g
a
te
d
th
e
ef
fe
ct

o
f
te
st
o
st
er
o
n
e
o
n
en
d
o
th
el
ia
l
se
n
es
ce
n
ce
.
In

a
co
-c
u
lt
u
re

sy
st
em

,

w
e
fo
u
n
d
th
a
t
se
n
es
ce
n
t
en
d
o
th
el
ia
l
ce
ll
s
p
ro
m
o
te
d
se
n
es
ce
n
ce

o
f

a
d
ja
ce
n
t
n
eu
ro
n
a
l
ce
ll
s,

a
n
d
tr
ea
tm

en
t
o
f
en
d
o
th
el
ia
l
ce
ll
s
w
it
h

te
st
o
st
er
o
n
e
in
h
ib
it
ed

se
n
es
ce
n
ce

o
f
a
d
ja
ce
n
t
n
eu
ro
n
a
l
ce
ll
s.
It
ca
n

re
a
so
n
a
b
ly

b
e

sp
ec
u
la
te
d
,
th
er
ef
o
re
,
th
a
t
S
IR

T
1

m
a
y

ex
er
t

sa
lu
ta
ry

a
ct
io
n
s
a
g
a
in
st
co
g
n
it
iv
e
d
ec
li
n
e
w
it
h
a
g
in
g
b
y
p
re
ve
n
ti
n
g

a
se
n
es
ce
n
ce
-a
ss
o
ci
a
te
d
se
cr
et
o
ry

p
h
en
o
ty
p
e
o
f
en
d
o
th
el
ia
l
ce
ll
s.

B
ec
a
u
se

L
-N

A
M
E
is
a
n
o
n
-s
el
ec
ti
ve

in
h
ib
it
o
r
o
f
N
O
S
,
it
is
p
o
ss
ib
le

th
a
t
th
e
ef
fe
ct
o
f
L
-N

A
M
E
m
ig
h
t
b
e
in

p
a
rt
a
re
su
lt
o
f
in
h
ib
it
io
n
o
f

n
N
O
S

in
co
n
ce
rt

w
it
h

eN
O
S
.
H
o
w
ev
er
,
a

sp
ec
if
ic

n
N
O
S

in
h
ib
it
o
r,
L
-V

N
IO

d
id

n
o
t
ch
a
n
g
e
th
e
ef
fe
ct

o
f
D
H
T

in
S
A
M
P
8
.

In
co
-c
u
lt
u
re

ex
p
er
im

en
ts
,

w
e

fo
u
n
d

th
a
t

tr
ea
tm

en
t

w
it
h

re
sv
er
a
tr
o
l
o
r
te
st
o
st
er
o
n
e

d
id

n
o
t
ch
a
n
g
e

th
e

ex
p
re
ss
io
n

o
r

a
ct
iv
a
ti
o
n
o
f
n
N
O
S
in

M
H
C

(F
ig
u
re

S
1
C

a
n
d
D
).
F
u
rt
h
er

st
u
d
ie
s

a
re

n
ee
d
ed

to
a
d
d
re
ss

th
e
d
if
fe
re
n
ti
a
l
ro
le

o
f
eN

O
S
a
n
d
n
N
O
S
,

a
n
d
th
e
ex
a
ct

ro
le

o
f
S
IR

T
1
in
vi
vo
.

In
co
n
cl
u
si
o
n
,

su
p
p
le
m
en
ta
ti
o
n

o
f

te
st
o
st
er
o
n
e

p
re
ve
n
te
d

co
g
n
it
iv
e
im

p
a
ir
m
en
t
o
f
S
A
M
P
8
,
in

w
h
ic
h
te
st
o
st
er
o
n
e
se
cr
et
io
n

w
a
s
d
ec
re
a
se
d
in

a
ss
o
ci
a
ti
o
n
w
it
h
th
e
se
n
es
ce
n
ce

o
f
te
st
is
L
ey
d
ig

ce
ll
s,
th
ro
u
g
h
a
n
eN

O
S
/
S
IR

T
1
-d
ep
en
d
en
t
m
ec
h
a
n
is
m
.
U
n
p
re
c-

ed
en
te
d

re
ve
rs
a
l
o
f
th
e

se
n
es
ce
n
t
h
ip
p
o
ca
m
p
a
l
ch
a
n
g
es

a
n
d

va
sc
u
la
r

p
ro
te
ct
io
n

m
a
y

ju
st
if
y

ex
p
lo
ra
ti
o
n

o
f

a
n
eu
ro
n
a
l

re
ju
ve
n
a
ti
o
n
st
ra
te
g
y
b
y
u
ti
li
zi
n
g
te
st
o
st
er
o
n
e
fo
r
th
e
p
re
ve
n
ti
o
n

o
f
co
g
n
it
iv
e
d
ec
li
n
e
w
it
h
a
g
in
g
,
p
a
rt
ic
u
la
rl
y
th
ro
u
g
h
u
p
-r
eg
u
la
ti
o
n

o
f
eN

O
S
/
S
IR

T
1
.

M
e
th

o
d
s

M
at
e
ri
al
s

D
ih
yd
ro
te
st
o
st
er
o
n
e
(D
H
T
),
te
st
o
st
er
o
n
e,

a
n
d
N
G
-n
it
ro
-L
-a
rg
i-

n
in
e
m
et
h
yl

es
te
r
h
yd
ro
ch
lo
ri
d
e
(L
-N

A
M
E
)
w
er
e
p
u
rc
h
a
se
d
fr
o
m

S
ig
m
a
(S
t.
L
o
u
is
,
M
O
).
H
yd
ro
g
en

p
er
o
x
id
e
(H

2
O

2
)
a
n
d
re
sv
er
a
tr
o
l

w
er
e
p
u
rc
h
a
se
d

fr
o
m

W
a
ko

P
u
re

C
h
em

ic
a
l
In
d
u
st
ri
es

(O
sa
ka
,

Ja
p
a
n
).

T
es
to
st
er
o
n
e
a
n
d

p
la
ce
b
o

p
el
le
ts

w
er
e
p
u
rc
h
a
se
d

fr
o
m

In
n
o
va
ti
ve

R
es
ea
rc
h

o
f
A
m
er
ic
a
(S
a
ra
so
ta
,
F
L
).
N
5
-(
1
-l
m
in
o
-3
-

b
u
te
n
yl
)-
L
-o
rn
it
h
in
e
(L
-V

N
IO

)
w
a
s
p
u
rc
h
a
se
d

fr
o
m

E
n
zo

L
if
e

S
ci
en
ce
s
(P
ly
m
o
u
th

M
ee
ti
n
g
,
P
A
).

C
e
ll
cu
lt
u
re

H
u
m
a
n

u
m
b
il
ic
a
l

ve
in

en
d
o
th
el
ia
l

ce
ll
s

(H
U
V
E
C
)

w
er
e

p
u
rc
h
a
se
d

fr
o
m

C
A
M
B
R
E
X

(W
a
lk
er
sv
il
le
,
M
D
).

P
o
p
u
la
ti
o
n

d
o
u
b
li
n
g

le
ve
ls

(P
D
L
)
w
er
e
ca
lc
u
la
te
d

a
s
d
es
cr
ib
ed

p
re
vi
o
u
sl
y

[3
5
],
a
n
d
a
ll
ex
p
er
im

en
ts
w
er
e
p
er
fo
rm

ed
a
t
P
D
L
o
f
1
0
–
1
1
.
In

o
u
r

p
re
li
m
in
a
ry

ex
p
er
im

en
ts
,
H
U
V
E
C
w
er
e
cu
lt
u
re
d
in

E
B
M

w
it
h
o
u
t

p
h
en
o
l
re
d

(C
lo
n
et
ic
s,

W
a
lk
er
sv
il
le
,M

D
)
w
it
h

1
0
%

d
ex
tr
a
n
-

ch
a
rc
o
a
l-
st
ri
p
p
ed

se
ru
m

to
re
m
o
ve

st
er
o
id
s
fr
o
m

th
e

cu
lt
u
re

m
ed
iu
m
.
T
h
is
co
n
d
it
io
n
,
h
o
w
ev
er
,
in
d
u
ce
d
m
a
rk
ed

g
ro
w
th

a
rr
es
t

a
n
d
a
n
in
cr
ea
se

in
se
n
es
ce
n
t
ce
ll
s.
C
o
n
se
q
u
en
tl
y,
w
e
p
er
fo
rm

ed
a
ll

ex
p
er
im

en
ts

in
E
B
M
-2

(C
lo
n
et
ic
s)

w
it
h

1
0
%

co
m
p
le
te
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G
A
T
G
G
T
A
-3
9,

R
5
9-
C
T
G
A
-

T
T
A
A
A
A
A
T
A
T
C
T
C
C
T
C
G
T
A
C
A
G
-3
9;
ß
-a
ct
in

F
5
9-
T
G
G
G
C
-

A
T
G
G
G
T
C
A
G
A
A
G
G
A
T
-3
9,
R
5
9-
A
A
G
C
A
T
T
T
G
C
G
G
T
G
G
A
-

C
C
A
T
-3
9;
IL
-6

F
5
9-
G
G
G
A
A
G
G
T
G
A
A
G
G
T
C
G
G
-3
9,
R

5
9-
T
-

G
G
A
C
T
C
C
A
C
G
A
C
G
T
A
C
T
C
A
G
-3
9,
IL
-8

F
5
9-
C
T
G
G
C
C
G
T
-

G
G
C
T
C
T
C
T
T
G
-3
9,
R

5
9-
C
C
T
T
G
G
C
A
A
A
A
C
T
G
C
A
C
C
T
T
T
-

3
9;

T
N
F
-a

F
5
9-
G
T
A
G
C
C
C
A
C
G
T
C
G
T
A
G
C
A
A
A
C
-3
9,

R
5
9-

C
T
G
G
C
A
C
C
A
C
T
A
G
T
T
G
G
T
T
G
T
C
-3
9;

M
C
P
-1

F
5
9-
C
A
T
T
-

G
T
G
G
C
C
A
A
G
G
A
G
A
T
C
T
G
-3
9,

R
5
9-
C
T
T
C
G
G
A
G
T
T
T
G
G
-

G
T
T
T
G
C
T
T
-3
9.

C
o
-c
u
lt
u
re

sy
st
e
m

F
o
r
th
es
e
ex
p
er
im

en
ts
,
co
-c
u
lt
u
re

d
is
h
es

w
er
e
u
se
d
a
s
o
u
tl
in
ed

in
F
ig
u
re

5
A
.

T
h
ey

w
er
e

o
b
ta
in
ed

fr
o
m

B
D

B
io
sc
ie
n
ce
s

(E
re
m
b
o
d
eg
em

,
B
el
g
iu
m
)
w
it
h

a
6
-w
el
l
fo
rm

a
t.

H
U
V
E
C

w
er
e

tr
ea
te
d

w
it
h

H
2
O

2
(1
0
0
mM

)
fo
r

1
h

a
n
d

cu
lt
u
re
d

o
n

th
e

p
er
m
ea
b
le

m
ic
ro
p
o
ro
u
s
(0
.4

mm
)
m
em

b
ra
n
e
in

th
e
in
se
rt
,
a
n
d

m
o
u
se

h
ip
p
o
ca
m
p
u
s
n
eu
ro
n
a
l
ce
ll
s
o
n
th
e
b
a
se

o
f
th
e
cu
lt
u
re

d
is
h
,

ke
p
t
p
h
ys
ic
a
ll
y
se
p
a
ra
te
d
b
u
t
a
ll
o
w
in
g
th
e
p
a
ss
a
g
e
o
f
m
ic
ro
m
o
l-

ec
u
le
s

th
ro
u
g
h

th
e

p
o
ro
u
s

m
em

b
ra
n
e

fo
r

1
0

d
a
ys
.
M
o
u
se

h
ip
p
o
ca
m
p
u
s
n
eu
ro
n
a
l
ce
ll
s
w
er
e
p
u
rc
h
a
se
d

fr
o
m

D
S

P
h
a
rm

a

B
io
m
ed
ic
a
l
In
c.

(O
sa
ka
,
Ja
p
a
n
).

Q
u
an

ti
ta
ti
ve

an
al
ys
is
o
f
am

yl
o
id

b
M
ea
su
re
m
en
t
o
f
a
m
yl
o
id

b
w
a
s
p
er
fo
rm

ed
u
si
n
g
a
n
a
m
yl
o
id

b
(1
–
4
0
)
(F
L
)
a
ss
a
y
ki
t
(I
m
m
u
n
o
-B
io
lo
g
ic
a
l
L
a
b
o
ra
to
ri
es

C
o
.,
L
td
.,

G
u
n
m
a
,
Ja
p
a
n
)
a
cc
o
rd
in
g
to

th
e
m
a
n
u
fa
ct
u
re
r’
s
in
st
ru
ct
io
n
s.

M
o
rr
is
w
at
e
r
m
az
e
te
st

T
h
e
p
ro
ce
d
u
re

o
f
th
e
M
o
rr
is

w
a
te
r
m
a
ze

te
st

w
a
s
d
es
cr
ib
ed

p
re
vi
o
u
sl
y
[4
3
].
S
A
M
R
1
a
n
d
S
A
M
P
8
m
ic
e
w
er
e
tr
a
in
ed

to
fi
n
d
a

vi
si
b
le
p
la
tf
o
rm

w
it
h
th
re
e
tr
ia
ls
o
n
th
e
fi
rs
t
d
a
y,
a
n
d
th
en

te
st
ed

to

fi
n
d
th
e
h
id
d
en

p
la
tf
o
rm

fo
r
1
0
co
n
se
cu
ti
ve

d
a
ys
.
In

ea
ch

tr
ia
l,
th
e

m
ic
e
w
er
e
a
ll
o
w
ed

to
sw

im
u
n
ti
l
th
ey

fo
u
n
d
th
e
h
id
d
en

p
la
tf
o
rm

,

o
r
u
n
ti
l
2
m
in

h
a
d
p
a
ss
ed
,
a
n
d
th
e
m
o
u
se

w
a
s
th
en

g
u
id
ed

to
th
e

p
la
tf
o
rm

.
O
n
th
e
te
st
d
a
ys
,
th
e
p
la
tf
o
rm

w
a
s
h
id
d
en

1
cm

b
en
ea
th

th
e
w
a
te
r.

T
h
e
es
ca
p
e
la
te
n
cy

w
a
s
re
co
rd
ed

b
y
a
vi
d
eo

ca
m
er
a
.

T
h
e
sw

im
sp
ee
d
o
f
ea
ch

m
o
u
se

w
a
s
ca
lc
u
la
te
d
b
y
m
ea
n
s
o
f
a
vi
d
eo

tr
a
ck
in
g
sy
st
em

.
P
ro
b
e
te
st
s
w
er
e
p
er
fo
rm

ed
o
n

th
e
1
0
th

d
a
y.

D
u
ri
n
g
p
er
ce
n
t
ti
m
e
q
u
a
d
ra
n
t
te
st
,
th
e
p
la
tf
o
rm

w
a
s
re
m
o
ve
d

fr
o
m

th
e

p
o
o
l.

M
ic
e

w
er
e

st
a
rt
ed

in
a

p
o
si
ti
o
n

o
p
p
o
si
te

th
e

lo
ca
ti
o
n

o
f
th
e

p
la
tf
o
rm

p
o
si
ti
o
n

a
n
d

a
ll
o
w
ed

to
sw

im
fo
r

6
0
se
co
n
d
s.

T
e
st
o
st
e
ro
n
e
In
h
ib
it
s
H
ip
p
o
ca
m
p
al

Se
n
e
sc
e
n
ce

P
Lo

S
O
N
E
|
w
w
w
.p
lo
so
n
e
.o
rg

8
Ja
n
u
ar
y
2
0
1
2

|
V
o
lu
m
e
7

|
Is
su
e

1
|
e
2
9
5
9
8

A
nn

ua
l  

R
ep

or
t  

in
  2

01
1
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O
p
e
n
fi
e
ld

te
st

T
h
e
o
p
en

fi
el
d
te
st

fe
a
r
re
sp
o
n
se

to
n
o
ve
l
st
im

u
li
w
a
s
u
se
d
to

a
ss
es
s
lo
co
m
o
ti
o
n
,
ex
p
lo
ra
to
ry

b
eh
a
vi
o
r,
a
n
d
a
n
x
ie
ty
.
O
p
en

fi
el
d

te
st
p
ro
to
co
ls
w
er
e
m
o
d
if
ie
d
fr
o
m

th
a
t
o
f
L
u
ka
cs

et
a
l
[4
4
].
T
h
e

o
p
en

fi
el
d
te
st
co
n
si
st
ed

o
f
a
w
o
o
d
en

b
o
x
(6
06

6
06

6
0
cm

)
a
n
d
w
a
s

in
d
ir
ec
tl
y
il
lu
m
in
a
te
d
b
y
tw
o
fl
u
o
re
sc
en
t
li
g
h
ts
.
A
1
0
cm

a
re
a
n
ea
r

th
e

su
rr
o
u
n
d
in
g

w
a
ll

w
a
s

d
el
im

it
a
te
d

a
n
d

co
n
si
d
er
ed

th
e

p
er
ip
h
er
y.

T
h
e
re
st

o
f
th
e
o
p
en

fi
el
d
w
a
s
co
n
si
d
er
ed

th
e
ce
n
tr
a
l

a
re
a
.
T
h
e
d
is
ta
n
ce

tr
a
ve
ll
ed
,
th
e
ra
ti
o
o
f
th
e
d
is
ta
n
ce

tr
a
ve
ll
ed

in

th
e
ce
n
tr
a
l
a
re
a
/
to
ta
l
d
is
ta
n
ce

tr
a
ve
ll
ed
,
a
n
d
th
e
ti
m
e
in

th
e
ce
n
te
r

o
f
th
e
o
p
en
-
fi
el
d

w
er
e
a
n
a
ly
ze
d

a
s
a
m
ea
su
re

o
f
a
n
x
ie
ty
-l
ik
e

b
eh
a
vi
o
r.

D
u
ri
n
g

th
e
te
st
,
m
ic
e
w
er
e
a
ll
o
w
ed

to
m
o
ve

fr
ee
ly

a
ro
u
n
d
th
e
o
p
en

fi
el
d
a
n
d
to

ex
p
lo
re

th
e
en
vi
ro
n
m
en
t
fo
r
1
5
m
in
.

Is
o
la
ti
o
n
o
f
ce
re
b
ra
l
m
ic
ro
ve
ss
e
ls

C
er
eb
ra
l
m
ic
ro
ve
ss
el
s
w
er
e
is
o
la
te
d
fr
o
m

th
e
re
m
a
in
in
g
b
ra
in

ti
ss
u
e
a
s
p
re
vi
o
u
sl
y
d
es
cr
ib
ed

b
y
Z
h
a
n
g
et

a
l
[4
5
]
w
it
h

m
in
o
r

m
o
d
if
ic
a
ti
o
n
s.
B
ra
in

ti
ss
u
e,

d
ev
o
id

o
f
la
rg
e
ve
ss
el
s,
w
a
s
h
o
m
o
g
e-

n
iz
ed

in
ic
e
co
ld

P
B
S
w
it
h
D
o
u
n
ce

h
o
m
o
g
en
iz
er

a
n
d
ce
n
tr
if
u
g
ed

tw
ic
e

a
t

2
0
0
0
g

a
t

4
uC

.
T
h
e

su
p
er
n
a
ta
n
t,

co
n
ta
in
in
g

th
e

p
a
re
n
ch
ym

a
l
ti
ss
u
e,

w
a
s
d
is
ca
rd
ed
.
T
h
e
p
el
le
t
w
a
s
re
su
sp
en
d
ed

in
P
B
S
a
n
d
ce
n
tr
if
u
g
ed

a
s
d
es
cr
ib
ed

a
b
o
ve
.
T
h
e
re
su
lt
in
g
p
el
le
t

w
a
s
re
su
sp
en
d
ed

a
n
d
la
ye
re
d
o
ve
r
1
5
%

D
ex
tr
a
n
(i
n
P
B
S
)
(S
ig
m
a
,

S
t.
L
o
u
is
,
M
O
)
a
n
d
ce
n
tr
if
u
g
ed

a
t
4
5
0
0
g
fo
r
3
0
m
in
u
te
s
a
t
4
uC

.

T
h
e
to
p

la
ye
r
w
a
s
a
sp
ir
a
te
d

a
n
d

d
is
ca
rd
ed

a
n
d
th
e
re
m
a
in
in
g

p
el
le
t
re
su
sp
en
d
ed

in
1
5
%

D
ex
tr
a
n

a
n
d

ce
n
tr
if
u
g
ed
.
T
h
e
fi
n
a
l

p
el
le
t
w
a
s
re
su
sp
en
d
ed

in
1
%

b
o
vi
n
e
se
ru
m

a
lb
u
m
in

(B
S
A
),
th
e

su
sp
en
si
o
n

w
a
s
th
en

p
a
ss
ed

th
o
u
g
h

a
4
0
- m
m

n
yl
o
n

m
es
h

(B
D

F
a
lc
o
n
).

M
ic
ro
ve
ss
el
s
re
ta
in
ed

o
n

th
e
m
es
h

w
er
e
w
a
sh
ed

w
it
h

B
S
A
/
P
B
S
a
n
d
co
ll
ec
te
d
b
y
ce
n
tr
if
u
g
a
ti
o
n
a
t
9
0
0
g
fo
r
1
0
m
in
u
te
s

a
t
4
uC

.

D
at
a
an

al
ys
is

V
a
lu
es

a
re

sh
o
w
n
a
s
m
ea
n
6

S
.E
.M

in
th
e
te
x
t
a
n
d
fi
g
u
re
s.

D
if
fe
re
n
ce
s
b
et
w
ee
n

th
e
g
ro
u
p
s
w
er
e
a
n
a
ly
ze
d

u
si
n
g

o
n
e-
w
a
y

a
n
a
ly
si
s
o
f
va
ri
a
n
ce
,
fo
ll
o
w
ed

b
y
B
o
n
fe
rr
o
n
i
te
st
.
P
ro
b
a
b
il
it
y
va
lu
es

le
ss
th
a
n
0
.0
5
w
er
e
co
n
si
d
er
ed

si
g
n
if
ic
a
n
t.

S
u
p
p
o
rt
in
g
In
fo
rm

a
ti
o
n

F
ig
u
re

S
1

T
e
st
e
s
o
f
S
A
M
P
8
a
n
d
S
A
M
R
1
m
ic
e
a
n
d
ro

le
o
f

n
N
O
S
in

n
e
u
ro

n
a
l
se
n
e
sc
e
n
c
e
.
A
.
T
es
ti
s
w
ei
g
h
t
o
f
S
A
M
R
1

a
n
d

S
A
M
P
8

w
it
h

o
r
w
it
h
o
u
t
te
st
o
st
er
o
n
e.

B
.
P
h
o
to
g
ra
p
h
s
o
f

S
A
M
R
1
d
o
n
o
r
a
n
d
S
A
M
P
8
re
ci
p
ie
n
t
m
ic
e.
W
h
it
e
a
rr
o
w
s
in
d
ic
a
te

o
p
er
a
ti
o
n

sc
a
r.

C
.
E
x
p
re
ss
io
n

o
f
n
N
O
S

in
M
H
C

tr
ea
te
d
w
it
h

re
sv
er
a
tr
o
l
o
r
te
st
o
st
er
o
n
e
u
n
d
er

th
e
o
x
id
a
ti
ve

st
re
ss
.
D
.
A
ct
iv
it
y
o
f

n
N
O
S
in

M
H
C

tr
ea
te
d
w
it
h
re
sv
er
a
tr
o
l
o
r
te
st
o
st
er
o
n
e
u
n
d
er

th
e

o
x
id
a
ti
ve

st
re
ss
.
(*
p
,
0
.0
5
,
N
=
3
,
n
.s
:
n
o
t
si
g
n
if
ic
a
n
t)
.

(T
IF
)

A
ck

n
o
w
le
d
g
m
e
n
ts

W
e
a
re

g
ra
te
fu
l
to

D
r.

L
.
G
u
a
re
n
te

(P
a
u
l
F
.
G
le
n
n

L
a
b
o
ra
to
ry

a
n
d

D
ep
a
rt
m
en
t
o
f
B
io
lo
g
y,

M
a
ss
a
ch
u
se
tt
s
In
st
it
u
te

o
f
T
ec
h
n
o
lo
g
y,

B
o
st
o
n
,

U
S
A
)
fo
r
a
d
vi
ce

a
n
d
d
is
cu
ss
io
n
.
W
e
th
a
n
k
D
r.
M
.
T
a
ka
ta

(D
ep
a
rt
m
en
t
o
f

Im
m
u
n
o
lo
g
y

a
n
d

M
o
le
cu
la
r

G
e
n
e
ti
cs
,
K
a
w
a
sa
k
i
M
e
d
ic
a
l
S
ch

o
o
l,

O
ka
ya
m
a
,
Ja
p
a
n
)
a
n
d
R
.A
.
W
ei
n
b
er
g
(P
ro
fe
ss
o
r
o
f
B
io
lo
g
y,

W
h
it
eh
ea
d

In
st
it
u
te

fo
r
B
io
m
ed
ic
al

R
es
ea
rc
h
,
M
IT

,
B
o
st
o
n
,
U
S
A
)
fo
r
p
ro
vi
d
in
g
th
e

p
IR

E
S
-S
ir
t1

p
la
sm

id
.

A
u
th

o
r
C
o
n
tr
ib
u
ti
o
n
s

C
o
n
ce
iv
ed

a
n
d
d
es
ig
n
ed

th
e
ex
p
er
im

en
ts
:
H
O

M
A

Y
O
.
P
er
fo
rm

ed
th
e

ex
p
er
im

en
ts
:
H
O

T
A
.
A
n
a
ly
ze
d

th
e

d
a
ta
:
H
O

S
O

K
I

M
E

M
A
.

C
o
n
tr
ib
u
te
d
re
a
g
en
ts
/
m
a
te
ri
a
ls
/
a
n
a
ly
si
s
to
o
ls
:
T
K

M
S
.
W
ro
te

th
e
p
a
p
er
:

H
O

M
A
.

R
e
fe
re
n
ce

s

1
.
T
a
n
zi

R
E
,
B
er
tr
a
m

L
(2
0
0
5
)
T
w
en
ty

ye
a
rs

o
f
th
e
A
lz
h
ei
m
er
’s
d
is
ea
se

a
m
yl
o
id

h
yp
o
th
es
is
:
a
g
en
et
ic

p
er
sp
ec
ti
v
e.

C
el
l
1
2
0
:
5
4
5
–
5
5
.

2
.
E
va
n
s
D
A
,
F
u
n
ke
n
st
ei
n
H
H
,
A
lb
er
t
M
S
,
S
ch
er
r
P
A
,
C
o
o
k
N
R
,
et

a
l.
(1
9
8
9
)

P
re
va
le
n
ce

o
f
A
lz
h
ei
m
er
’s
d
is
ea
se

in
a
co
m
m
u
n
it
y
p
o
p
u
la
ti
o
n
o
f
o
ld
er

p
er
so
n
s

h
ig
h
er

th
a
n
p
re
vi
o
u
sl
y
re
p
o
rt
ed
.
JA

M
A

2
6
2
:
2
5
5
1
–
6
.

3
.
K
a
u
fm

a
n
JM

,
V
er
m
eu
le
n
A

(2
0
0
5
)
T
h
e
d
ec
li
n
e
o
f
a
n
d
ro
g
en

le
ve
ls
in

el
d
er
ly

m
en

a
n
d
it
s
cl
in
ic
a
l
a
n
d
th
er
a
p
eu
ti
c
im

p
li
ca
ti
o
n
s.
E
n
d
o
cr

R
ev

2
6
:
8
3
3
–
7
6
.

4
.
T
a
n
R
S
,
P
u
S
J
(2
0
0
3
)
A
p
il
o
t
st
u
d
y
o
n
th
e
ef
fe
ct
s
o
f
te
st
o
st
er
o
n
e
in

h
yp
o
g
o
n
a
d
a
l

a
g
in
g
m
a
le

p
a
ti
en
ts
w
it
h
A
lz
h
ei
m
er
’s
d
is
ea
se
.
A
g
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rä
ff
J,
G
u
a
n
JS
,
et

a
l.
(2
0
1
0
)
A

n
o
ve
l
p
a
th
w
a
y

re
g
u
la
te
s
m
em

o
ry

a
n
d
p
la
st
ic
it
y
vi
a
S
IR

T
1
a
n
d
m
iR
-1
3
4
.
N
a
tu
re

4
6
6
:
1
1
0
5
–
9
.

3
2
.
M
ic
h
á
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at
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m
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at
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re
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m
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at
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w
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re
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itu
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at
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at
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at
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e
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at
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ca
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d
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w
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c
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re
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m
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ro
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m
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fir
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at
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op
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w
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w
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e
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w
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m
en
an
d

be
tw
ee
n
D
H
E
A
-S

te
rt
ile
s
in
w
om
en

w
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ra
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re
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at
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at
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as
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w
er
e
si
gn
ifi
ca
nt
ly
ol
de
r,
ha
d

lo
w
er
se
ru
m
al
bu
m
in
an
d
ch
ol
es
te
ro
l,
lo
w
er
A
D
L
an
d

co
gn
iti
ve
st
at
us
,
hi
gh
er
pr
ev
al
en
ce
of
he
ar
t
di
se
as
e,

an
d
lo
w
er
te
st
os
te
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at
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Table1Baselinecharacteristicsofstudysubjectsaccordingtototalphysicalactivityscorecategory

All(n=938)TAScategoryP-valuesfor
lineartrend Quartile1(n=232)Quartile2(n=229)Quartile3(n=230)Quartile4(n=247)

Sex(male)*447(47.7)110(47.4)109(47.6)115(50.0)113(45.7)0.841
Ageatbaseline(years)

†
71.9(4.7)72.7(4.8)72.1(4.8)72.1(4.7)70.8(4.2)<.0001

TAS(total)7.7(3.0)3.6(1.4)6.6(0.6)9.0(0.9)11.3(0.6)<.0001
WAS(work)2.1(1.6)1.1(1.4)2.1(1.7)1.7(1.5)3.3(0.4)<.0001
SS(sports)2.8(2.3)0.1(0.5)1.8(2.2)4.5(0.9)4.8(0.3)<.0001
LTS(leisure-time)2.8(0.6)2.4(0.5)2.7(0.4)2.9(0.6)3.2(0.4)<.0001

SBP(mmHg)
†

137.1(16.3)137.8(15.8)137.2(17)137.2(16.1)136.2(16.2)0.310
DBP(mmHg)

†
75.0(9.9)75.2(10.4)75.1(10.1)74.8(10.0)75.0(9.1)0.765

PP(mmHg)
†

62.1(13.6)62.6(14.1)62.3(13.5)62.3(13.7)61.2(13.2)0.291
T-chol(mg/dL)

†
203.3(34.7)202.4(35.4)205.7(37.3)202.8(30.1)202.4(35.6)0.770

HDL-C(mg/dL)
†

56.4(17.9)53.3(15.9)56.8(17.8)56.3(19.3)58.9(18.2)0.002
LDL-C(mg/dL)

†
121.0(30.6)120.8(31.5)123.3(31.8)120.9(28.0)119.1(31.0)0.393

TG(mg/dL)
†

133.4(94.1)143.3(86.8)135.2(128.9)130.6(79)124.9(72.6)0.028
sCr(mg/dL)

†
0.8(0.3)0.9(0.4)0.8(0.4)0.8(0.3)0.8(0.2)<.0001

FBS(mg/dL)
†

167.4(50.6)172.9(56.4)168(51.3)168.4(50.0)161.1(44.1)0.019
FIRI(mg/dL)

†
10.3(10.4)12.8(13.9)10.5(10.2)9.2(8.3)9.2(8.3)0.001

HbA1c(%)
†

8.5(1.3)8.4(1.2)8.5(1.3)8.4(1.3)8.5(1.2)0.767
BMI(kg/m

2
)
†

23.9(3.5)24.5(3.8)24(3.5)23.6(3.4)23.5(3.1)0.002
Waistcircumference(cm)

†
84(10.3)86(10.7)84.2(9.6)83.4(10.6)82.6(9.9)0.0002

Hipcircumference(cm)
†

93.9(8.1)94.9(8.5)94.1(7.8)93.2(7.9)93.4(7.9)0.022
W/Hratio

†
0.9(0.1)0.9(0.1)0.9(0.1)0.9(0.1)0.9(0.1)0.001

MMSE
†

27.9(2.6)27.4(3.3)27.8(2.4)28.1(2.4)28.5(2.1)<.0001
Barthelindex

†‡
19.8(1.1)19.6(1.7)19.8(1.2)19.8(0.6)19.9(0.3)0.004

TMIGindex
†‡

11.6(2.2)10.5(3.1)11.6(2.0)11.9(1.7)12.3(1.3)<.0001
GDS-15

†‡
4.1(3.2)5.3(3.4)4.4(3.2)3.8(3.0)3.1(2.8)<.0001

PreviousCHD*154(16.4)33(14.2)44(19.2)42(18.3)35(14.2)0.005
PreviousCVD*123(13.1)38(16.4)33(14.4)34(14.8)18(7.3)0.005

*n(%).
†
Mean(SD).

‡
Mini-MentalStateExamination(MMSE),Barthelindex,TokyoMetropolitanInstituteofGerontology(TMIG)index,andGeriatricDepressionScale

(GDS)-15areonascaleof0to30,0to20,0to13,and0to15,respectively.P-valueforsex,previouscoronaryheartdisease(CHD),andpreviouscerebrovasculardisease
(CVD)werecalculatedbasedontheCochran-Armitagetrendtest,andotherswerebasedonthelinearcontrasttest.BMI,bodymassindex;DBP,diastolicbloodpressure;
FBS,fastingbloodglucose;FIRI,fastinginsulinresistanceindex;HbA1c,glycatedhemoglobinA1c;HDL-C,high-densitylipoproteincholesterol;LDL-C,low-density
lipoproteincholesterol;LTS,leisure-timeactivityscore;PP,pulsepressure;SBP,systolicbloodpressure;sCr,serumcreatinine;SS,sportsscore;TAS,totalactivityscore;
T-chol,totalcholesterol;TG,triglyceride;W/Hratio,waist-to-hipcircumferenceratio;WAS,workactivityscore.
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Table1Baselinecharacteristics:Comparisonofeachparameteraccordingtofourquartilesoftotalphysicalactivityscore

TAScategory

ParametersAllQuartile1Quartile2Quartile3Quartile4P-value

n(male/female)846(408/438)130(69/61)295(134/161)104(64/40)317(141/176)0.0101
Age(years)71.914.673.514.872.114.672.014.671.014.4<.0001
HbA1c(%)8.511.38.411.28.411.38.411.38.511.30.4467
FBS(mg/dL)1661491701481711521641401621490.0423
FIRI(mg/dL)10.1110.112.4113.610.6111.08.315.59.518.80.0206
TC(mg/dL)2031351981332051372031342031350.6871
TG(mg/dL)13319614618012916715211901251760.105
HDL(mg/dL)56118511155711855120591180.0012
LDL(mg/dL)1211311171321241321201271201310.7604
sCre(mg/dL)0.8910.971.0010.960.8510.410.8310.260.9111.410.9329
SBP(mmHg)1371161381181381151361161361160.3507
DBP(mmHg)7511075111761107411075190.28
Pulsepressure(mmHg)62114621166211362115611130.7543
BMI(kg/m2)23.813.524.814.123.913.423.413.323.613.40.0017
Waistcircumference(cm)84.0110.286.9111.184.319.383.9110.582.5110.20.0003
Hipcircumference(cm)94.017.995.518.693.817.694.317.393.417.90.0553
W/Hcircumferenceratio0.8910.070.9110.070.9110.070.8910.070.8810.070.0011
MMSE28.012.726.813.928.012.327.912.428.512.20.1815
GDS-154.113.25.613.34.413.24.313.13.212.9<.0001
TMIGindex11.612.29.913.511.611.811.711.912.211.5<.0001
Proteinintake(g/day)66.7119.360.4119.167.4117.967.9118.968.3120.30.0023
Fatintake(g/day)50.0118.046.0121.248.8116.749.2117.351.3118.70.0237
Carbohydrateintake(g/day)244.7154.4240.2165.1246.0152.5246.0152.5244.7149.00.476
Totalcalorieintake(kcal/day)1735.51417.41661.61489.01747.51397.41747.41407.11751.41405.40.0697

BMI,bodymassindex;DBP,diastolicbloodpressure;FBS,fastingbloodglucose;FIRI,fastinginsulinresistanceindex;GDS,GeriatricDepressionScale;HbA1c,glycated
hemoglobinA1c;HDL,high-densitylipoproteincholesterol;LDL,low-densitylipoproteincholesterol;LTS,leisure-timeactivityscore;MMSE,Mini-MentalState
Examination;PP,pulsepressure;SBP,systolicbloodpressure;sCr,serumcreatinine;SS,sportsscore;TAS,totalactivityscore;TC,totalcholesterol;TG,triglyceride;
TMIG,TokyoMetropolitanInstituteofGerontology;W/H,waist-to-hip;WAS,workactivityscore.MMSE,Barthelindex,TMIGindex,andGDS-15areonascaleof0to
30,0to20,0to13,and0to15,respectively.
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Validity and Usefulness of ‘Wearable Blood Pressure Sensing’ for Detection of Inappropriate 
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Summary  

An increase in short-term blood pressure (BP) variability is a characteristic feature in the elderly. It makes the 
management of hemodynamics more difficult, because it is frequently seen disturbed baro-reflex function and increased 
arterial stiffness, leading to isolated systolic hypertension. Large BP variability aggravates hypertensive target organ 
damage and is an independent risk factor for the cardiovascular (CV) events in elderly hypertensive patients. Therefore, 
appropriate control in BP is indispensable to manage lifestyle-related diseases and to prevent subsequent CV events. In 
addition, accumulating recent reports show that excessive BP variability is also associated with a decline in cognitive 
function and fall in the elderly. In the clinical settings, we usually evaluate their health condition, mainly with single point 
BP measurement using cuff inflation. However, unfortunately we are not able to find the close changes in BP by the 
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traditional way. Here, we can show our advantageous approach of continuous BP monitoring using newly developing device 
‘wearable BP sensing’ without a cuff stress in the elderly. The new device could reflect systolic BP and its detailed changes, 
in consistent with cuff-based BP measurement. Our new challenge suggests new possibility of its clinical application with 
high accuracy. 
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m
pt

om
s

of
in

fe
ct

io
u

s
di

se
as

es
It
is
us
ef
ul
to
ha
ve
in
fo
rm
at
io
n
on
ep
id
em
ic
s
of
in
fe
c-

tio
us
di
se
as
es
in
st
ri
ck
en
ar
ea
s
be
fo
re
an
d
af
te
r
di
sa
s-

te
rs
,i
n
or
de
r
to
qu
ic
kl
y
de
te
ct
ill
ne
ss
.I
n
pa
rt
ic
ul
ar
,t
hi
s

m
ea
su
re
is
be
ne
fic
ia
l
fo
r
di
se
as
es
,
su
ch

as
in
flu
en
za
,

fo
od

po
is
on
in
g
an
d
vi
ra
l
ga
st
ro
en
te
ri
tis
,
w
ith

a
sh
or
t

in
cu
ba
tio
n
tim
e
fr
om

in
fe
ct
io
n
to

th
e
on
se
t
of

sy
m
pt
om
s
(i.
e.
se
ve
ra
l
ho
ur
s
up
to
3
da
ys
).
Pa
y
sp
ec
ia
l

at
te
nt
io
n
to
el
de
rl
y
pe
rs
on
s
w
ith

th
es
e
sy
m
pt
om
s
an
d

im
m
ed
ia
te
ly
in
fo
rm

m
ed
ic
al
st
af
f
if
th
er
e
is
su
sp
ic
io
n

th
at
an
el
de
rl
y
pe
rs
on
ha
s
su
ch
an
ill
ne
ss
.I
n
re
la
tio
n
to

th
is
po
in
t,
it
is
im
po
rt
an
t
to
co
lle
ct
ep
id
em
io
lo
gi
ca
l

in
fo
rm
at
io
n
fr
om

di
st
ri
ct
pu
bl
ic
he
al
th
ce
nt
er
s
th
ro
ug
h

di
sa
st
er
-c
on
tr
ol
ce
nt
er
s
(F
ig
.2
).

In
fa
ct
,m
an
y
ev
ac
ue
es
in
sh
el
te
rs
de
ve
lo
pe
d
vo
m
iti
ng

an
d
di
ar
rh
ea
af
te
rt
he
20
07
N
ot
o
Pe
ni
ns
ul
a
E
ar
th
qu
ak
e.

It
w
as
po
ss
ib
le
to
im
m
ed
ia
te
ly
pr
ed
ic
t
an
ou
tb
re
ak
of

no
ro
vi
ru
s
ga
st
ro
en
te
ri
tis
am
on
g
ev
ac
ue
es
si
nc
e
a
lo
ca
l

ep
id
em
ic
of
th
is
in
fe
ct
io
us
di
se
as
e
ha
d
al
re
ad
y
be
en

ob
se
rv
ed
in
th
e
N
ot
o
ar
ea
be
fo
re
th
e
qu
ak
e.

H
ow
ev
er
,
lo
ca
l
ep
id
em
ic
s
ar
e
no
t
al
w
ay
s
us
ef
ul
fo
r

de
te
ct
in
g
in
fe
ct
io
us
di
se
as
es
,
pa
rt
ic
ul
ar
ly
th
os
e
w
ith

a
lo
ng

in
cu
ba
tio
n
pe
ri
od

(i.
e.
se
ve
ra
l
m
on
th
s
up

to
2

ye
ar
s)
su
ch
as
pu
lm
on
ar
y
tu
be
rc
ul
os
is
.

M
ea

su
re

s
to

pr
ev

en
t

tr
an

sm
is

si
on

of
in

fe
ct

io
u

s
ag

en
ts

in
sh

el
te

rs
•
T
he

en
vi
ro
nm
en
t
in
sh
el
te
rs
in
du
ce
s
an

in
cr
ea
se
d

ri
sk
fo
ro
ut
br
ea
ks
of
in
fe
ct
io
us
di
se
as
es
be
ca
us
e
m
an
y

ev
ac
ue
es
ar
e
liv
in
g
to
ge
th
er
in
a
ve
ry
lim
ite
d
sp
ac
e.

•
It
is
ve
ry
im
po
rt
an
tt
o
w
as
h
ha
nd
s
an
d
ga
rg
le
as
st
an
-

da
rd

pr
ec
au
tio
ns
.
Pl
ea
se

ap
pl
y
ha
nd

di
si
nf
ec
ta
nt

w
he
n
it
is
no
t
po
ss
ib
le
to
us
e
w
at
er
.I
t
is
es
se
nt
ia
lt
o

w
as
h
ha
nd
s
or
us
e
ha
nd
di
si
nf
ec
ta
nt
af
te
r
us
in
g
th
e

to
ile
t.

•
N
M
C
P,
PH
N
,
or
C
SW

sh
ou
ld
no
t
di
re
ct
ly
to
uc
h

hu
m
an
bo
di
ly
flu
id
s
(e
.g
.
bl
oo
d,
ur
in
e,
fe
ce
s,
na
sa
l

di
sc
ha
rg
e,
an
d
sp
ut
um
)
w
ith

th
ei
r
ha
nd
s
be
ca
us
e

th
e
flu
id
s
m
ay
in
cl
ud
e
in
fe
ct
io
us

m
ic
ro
or
ga
ni
sm
s.

F
ig

u
re

2
M
ea
su
re
s
to
ra
pi
dl
y
de
te
ct

in
fe
ct
io
us
di
se
as
es
.

T
T
ak
ah
as
hi

et
al
.
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If
N
M
C
P,
PH
N
,
or
C
SW

ar
e
aw
ar
e
th
at
th
e
en
vi
-

ro
nm
en
t
(fl
oo
rs
in
sh
el
te
rs
,
po
rt
ab
le
to
ile
ts
,
an
d

te
m
po
ra
ry
w
at
er
-s
up
pl
ie
rs
)
ha
s
be
en

co
nt
am
in
at
ed

w
ith

vo
m
itu
s
or
di
ar
rh
ea
l
m
at
te
r,
co
nt
ac
t
m
ed
ic
al

st
af
f.
D
o
no
t
cl
ea
n
th
e
co
nt
am
in
at
ed
en
vi
ro
nm
en
t

yo
ur
se
lf.
T
he

st
af
f
ca
n
de
al
w
ith

th
is
us
in
g
0.
1%

so
di
um

hy
po
ch
lo
ri
te
di
si
nf
ec
ta
nt
.

•
N
or
ov
ir
us
ca
n
sp
re
ad
vi
a
pe
rs
on
-t
o-
pe
rs
on
tr
an
sm
is
-

si
on

an
d
le
ad
to
ga
st
ro
en
te
ri
tis
ou
tb
re
ak
s
(F
ig
.3
).7

H
ow
ev
er
,
it
is
un
ne
ce
ss
ar
y
to
is
ol
at
e
su
bj
ec
ts
w
ith

ga
st
ro
en
te
ri
tis
fr
om

th
e
st
ri
ck
en
ar
ea
s.
T
he
ou
tb
re
ak

in
sh
el
te
rs
af
te
r
th
e
N
ot
o
qu
ak
e
w
as
qu
el
le
d
af
te
r

on
e
w
ee
k
of
in
te
rv
en
tio
ns
in
cl
ud
in
g
pe
rs
on
al
ha
nd

hy
gi
en
e,
ga
rg
lin
g,
an
d
th
e
us
e
of
di
si
nf
ec
ta
nt
on
en
vi
-

ro
nm
en
ta
ls
ur
fa
ce
s
(F
ig
.4
).8

In
ad
di
tio
n,
re
sp
ir
at
or
y
hy
gi
en
e
(c
ou
gh
et
iq
ue
tt
e)
is

re
co
m
m
en
de
d
to
pr
ev
en
t
re
sp
ir
at
or
y
in
fe
ct
io
ns
.9
W
ith

re
sp
ec
tt
o
co
ug
hi
ng
,r
hi
no
rr
he
a,
sn
ee
zi
ng
,a
nd
sp
ut
um
,

pl
ea
se
in
st
ru
ct
ev
ac
ue
es
to
be
ha
ve
as
fo
llo
w
s:
(i)
us
e
a

tis
su
e
to
co
ve
ry
ou
rm
ou
th
an
d
no
se
w
he
n
yo
u
co
ug
h
or

sn
ee
ze
(F
ig
.5
);
(ii
)
dr
op
us
ed
tis
su
ew
in
a
sp
ec
ia
lw
as
te

ba
sk
et
;
an
d
(ii
i)
w
as
h
yo
ur
ha
nd
s
w
ith
so
ap
an
d
w
ar
m

F
ig

u
re

3
Pe
rs
on
-t
o-
pe
rs
on

tr
an
sm
is
si
on
ro
ut
e
of
no
ro
vi
ru
s.

F
ig

u
re

4
M
or
bi
di
ty
of
ga
st
ro
en
te
ri
tis

in
ev
ac
ue
es
in
sh
el
te
rs
af
te
r
th
e
20
07

N
ot
o
Pe
ni
ns
ul
a
E
ar
th
qu
ak
e.

M
an
ua
lt
o
fin
d
ill
ne
ss
es
in
el
de
rl
y
ev
ac
ue
es

©
20
11
Ja
pa
n
G
er
ia
tr
ic
s
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ci
et
y
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01
1

w
at
er
or
cl
ea
n
w
ith

al
co
ho
l
ge
l
or
w
ip
es
si
nc
e
yo
ur

ha
nd
s
m
ay
be
co
nt
am
in
at
ed
w
ith

se
cr
et
io
ns
(F
ig
.5
).

E
ld
er
ly
pe
op
le
w
ho
fr
eq
ue
nt
ly
co
ug
h
or
sn
ee
ze
sh
ou
ld

be
as
ke
d
to
w
ea
r
a
su
rg
ic
al
m
as
k
pr
ov
id
ed
by
m
ed
ic
al

st
af
f.
Pl
ea
se
ke
ep
a
di
st
an
ce
of
m
or
e
th
an
1
m
be
tw
ee
n

sy
m
pt
om
at
ic
su
bj
ec
ts
an
d
ot
he
rs
.

4.
D

eh
yd

ra
tio

n

Si
gn

s
an

d
sy

m
pt

om
s

of
de

h
yd

ra
ti

on
If
an

el
de
rl
y
pe
rs
on

ha
s
so
m
e
of
th
e
m
or
e
se
ve
re

sy
m
pt
om
s
of
de
hy
dr
at
io
n
lis
te
d
be
lo
w
,c
al
lm
ed
ic
al
st
af
f

im
m
ed
ia
te
ly
.

•
M
us
cl
e
w
ea
kn
es
s

•
Ph
ys
ic
al
fa
tig
ue

•
In
cr
ea
se
d
bo
dy
te
m
pe
ra
tu
re

•
D
ec
re
as
ed
ur
in
e
pr
od
uc
tio
n

•
D
ry
sk
in
,e
ve
n
un
de
r
th
e
ar
m
pi
ts
.

M
ea

su
re

s
to

pr
ev

en
t

de
h

yd
ra

ti
on

in
sh

el
te

rs
•
W
he
n
el
de
rl
y
pe
op
le
fe
el
th
ir
st
y,
th
ey
ar
e
al
re
ad
y

de
hy
dr
at
ed
,s
o
do
no
t
re
st
ri
ct
w
at
er
in
ta
ke
.

•
T
o
pr
ev
en
t
de
hy
dr
at
io
n,
an
el
de
rl
y
pe
rs
on

w
ith
ou
t

pa
rt
ic
ul
ar
ill
ne
ss
su
ch
as
he
ar
tf
ai
lu
re
or
ki
dn
ey
fa
ilu
re

si
m
pl
y
ne
ed
s
to
re
pl
en
is
h
flu
id
s
w
ith
at
le
as
t
on
e
lit
er

of
w
at
er
pe
r
da
y.

•
W
he
n
el
de
rl
y
pe
op
le
ha
ve
an
y
of
th
e
ri
sk
s
fo
r
de
hy
-

dr
at
io
n
lis
te
d
in
T
ab
le
1,
th
ey
sh
ou
ld
be

ca
re
fu
lly

as
se
ss
ed
by
a
do
ct
or
fo
r
de
hy
dr
at
io
n.

5.
M

al
nu

tr
iti

on

Si
gn

s
an

d
sy

m
pt

om
s

of
m

al
n

u
tr

it
io

n
W
he
n
an
el
de
rl
y
pe
rs
on
ha
s
an
y
of
th
e
ri
sk
s
fo
r
m
al
-

nu
tr
iti
on

lis
te
d
be
lo
w
,
th
e
pe
rs
on

sh
ou
ld
be
ca
re
fu
lly

as
se
ss
ed
by
m
ed
ic
al
st
af
f.

•
C
on
su
m
ed
le
ss
th
an
ha
lf
th
e
us
ua
ld
ie
ta
ry
in
ta
ke
fo
r

at
le
as
t
1
w
ee
k

•
D
ia
rr
he
a
or
vo
m
iti
ng
fo
r
m
or
e
th
an
2
or
3
da
ys

•
D
ec
re
as
e
in
bo
dy
w
ei
gh
to
fm
or
e
th
an
5%

fo
r
2
w
ee
ks

•
In
su
ffi
ci
en
t
in
ta
ke
or
dy
sp
ha
gi
a
du
e
to
in
ad
eq
ua
te

fo
od

•
R
ec
ei
vi
ng
en
te
ra
lo
r
pa
re
nt
er
al
nu
tr
iti
on
.

M
ea

su
re

s
to

pr
ev

en
t

m
al

n
u

tr
it

io
n

in
sh

el
te

rs
T
he
fo
llo
w
in
g
ge
ne
ra
lp
re
ca
ut
io
ns
to
pr
ev
en
t
m
al
nu
-

tr
iti
on
sh
ou
ld
be
co
ns
id
er
ed
:

•
A
de
qu
at
e
fo
od
su
pp
ly

•
A
de
qu
at
e
ty
pe
s
of
fo
od
co
ns
um
ed

•
A
de
qu
at
e
fe
ed
in
g
as
si
st
an
ce

•
D
en
ta
l
is
su
es
su
ch

as
gu
m
di
se
as
e,
ca
vi
tie
s,
an
d

po
or
ly
fit
tin
g
de
nt
ur
es

•
R
eg
ul
ar
as
se
ss
m
en
t
of
nu
tr
iti
on
al
st
at
us
an
d
w
ei
gh
t

lo
ss
.

6.
G

as
tr

oi
nt

es
tin

al
di

so
rd

er
s

Si
gn

s
an

d
sy

m
pt

om
s

of
ga

st
ro

in
te

st
in

al
di

so
rd

er
s

W
he
n
el
de
rl
y
ev
ac
ue
es
ha
ve
an
y
of
th
e
si
gn
s
an
d

sy
m
pt
om
s
of
ga
st
ro
in
te
st
in
al
di
so
rd
er
s
lis
te
d
be
lo
w
,

th
ey
sh
ou
ld
be
ca
re
fu
lly
as
se
ss
ed
by
m
ed
ic
al
st
af
f.

•
U
pp
er
ce
nt
ra
l
ab
do
m
in
al
pa
in
af
te
r
m
ea
ls
(o
n
su
sp
i-

ci
on
of
st
om
ac
h
ul
ce
r)

•
U
pp
er
ce
nt
ra
la
bd
om
in
al
pa
in
w
he
n
hu
ng
ry
(o
n
su
s-

pi
ci
on
of
du
od
en
al
ul
ce
r)

•
G
as
tr
ic
di
sc
om
fo
rt

F
ig

u
re

5
R
es
pi
ra
to
ry
hy
gi
en
e
(c
ou
gh
et
iq
ue
tt
e)
.

T
ab

le
1
R
is
ks
fo
r
de
hy
dr
at
io
n
in
th
e
el
de
rl
y

In
ab
ili
ty
to
fe
ed
on
es
el
f

A
pp
et
ite
lo
ss
(d
ec
re
as
e
in
fo
od
in
ta
ke
)

Sw
al
lo
w
in
g
pr
ob
le
m
s

D
ia
rr
he
a
or
vo
m
iti
ng

T
hi
rs
ty
or
dr
y
m
ou
th

T
ak
in
g
a
di
ur
et
ic

In
cr
ea
se
d
bo
dy
te
m
pe
ra
tu
re

D
ec
re
as
ed
ur
in
at
io
n

N
o
ai
r
co
nd
iti
on
in
g/
no
t
us
in
g
ai
r
co
nd
iti
on
in
g

L
im
ita
tio
n
of
w
at
er
in
ta
ke
to
av
oi
d
fr
eq
ue
nt
ur
in
at
io
n

T
T
ak
ah
as
hi

et
al
.
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•
A
pp
et
ite
lo
ss

•
H
ea
rt
bu
rn

•
T
ar
ry
(b
la
ck
)
st
oo
lo
r
bl
oo
d
in
th
e
st
oo
l.

M
ea

su
re

s
to

pr
ev

en
t

ga
st

ro
in

te
st

in
al

di
so

rd
er

s
in

sh
el

te
rs

T
he

fo
llo
w
in
g
ge
ne
ra
l
pr
ec
au
tio
ns
to
pr
ev
en
t
ga
s-

tr
oi
nt
es
tin
al
di
so
rd
er
s
sh
ou
ld
be
co
ns
id
er
ed
:

•
A
vo
id
ps
yc
ho
lo
gi
ca
ls
tr
es
s.

•
E
at
su
bs
ta
nt
ia
lm
ea
ls
at
re
gu
la
r
m
ea
lti
m
es
.

•
W
as
h
ha
nd
s,
ga
rg
le
,a
nd
di
si
nf
ec
tc
oo
ki
ng
ut
en
si
ls
to

pr
ev
en
t
in
fe
ct
io
us
en
te
ri
tis
.

•
Fl
us
h
or
di
sc
ar
d
an
y
vo
m
it,
an
d
ch
an
ge
di
ap
er
s
w
ith

ru
bb
er
gl
ov
es
w
hi
le
w
ea
ri
ng
a
flu
m
as
k.
T
ho
ro
ug
hl
y

cl
ea
n
an
d
di
si
nf
ec
t
co
nt
am
in
at
ed

su
rf
ac
es
w
ith

a
bl
ea
ch
-b
as
ed
ho
us
eh
ol
d
cl
ea
ne
r
im
m
ed
ia
te
ly
af
te
r
an

ep
is
od
e
of
ill
ne
ss
.

•
D
ri
nk

su
ffi
ci
en
t
liq
ui
d
an
d
ta
ke
a
lo
t
of
ex
er
ci
se
to

av
oi
d
co
ns
tip
at
io
n.

•
D
o
no
t
ig
no
re
th
e
ur
ge
to
de
fe
ca
te
an
d
m
ai
nt
ai
n
a

re
gu
la
r
bo
w
el
ha
bi
t.

7.
D

ia
be

te
s

m
el

lit
us

(D
M

)

7–
1)

.
H

yp
er

gl
yc

em
ia

Si
gn

s
an

d
sy

m
pt

om
s

of
ex

ac
er

ba
ti

on
of

D
M

If
el
de
rl
y
pe
op
le
ha
ve
an
y
of
th
e
sy
m
pt
om
s
de
sc
ri
be
d

be
lo
w
,
th
ei
r
D
M
m
ig
ht
be
w
or
se
ni
ng
.
Pl
ea
se
co
nt
ac
t

m
ed
ic
al
st
af
f
if
an
y
of
th
e
fo
llo
w
in
g
sy
m
pt
om
s
ar
e

de
te
ct
ed
:

•
Fr
eq
ue
nt
ur
in
at
io
n

•
In
cr
ea
si
ng
in
co
nt
in
en
ce

•
T
hi
rs
t

•
Fa
tig
ue

•
N
ot
lo
ok
in
g
w
el
l.

M
ea

su
re

s
to

pr
ev

en
t

ex
ac

er
ba

ti
on

of
D

M
in

sh
el

te
rs

•
E
at
m
ea
ls
re
gu
la
rl
y
an
d
ta
ke
m
ed
ic
at
io
n
w
ith
m
ea
ls
.

•
Pa
tie
nt
s
w
ith
D
M
ty
pe
1
sh
ou
ld
no
ts
ki
p
ba
sa
li
ns
ul
in

in
je
ct
io
ns
.

•
D
ri
nk
en
ou
gh
w
at
er
to
pr
ev
en
t
de
hy
dr
at
io
n.

•
If
so
m
eo
ne
ha
s
a
fe
ve
ro
rl
itt
le
ap
pe
tit
e,
m
on
ito
rb
lo
od

gl
uc
os
e
m
or
e
fr
eq
ue
nt
ly
th
an

us
ua
l
or
co
ns
ul
t
a

do
ct
or
pr
om
pt
ly
.

7–
2)

.
H

yp
og

ly
ce

m
ia

.
In
ad
di
tio
n,
if
el
de
rl
y
ev
ac
ue
es
ar
e

ta
ki
ng
hy
po
gl
yc
em
ic
m
ed
ic
at
io
n,
be
al
er
t
fo
r
sy
m
pt
om
s

of
hy
po
gl
yc
em
ia
.

Si
gn

s
an

d
sy

m
pt

om
s

of
h

yp
og

ly
ce

m
ia

T
he
sy
m
pt
om
s
de
sc
ri
be
d
be
lo
w
m
ig
ht
be
ca
us
ed
by

hy
po
gl
yc
em
ia
.P
le
as
e
co
nt
ac
t
m
ed
ic
al
st
af
f
if
an
y
of
th
e

fo
llo
w
in
g
sy
m
pt
om
s
ar
e
de
te
ct
ed
:

•
St
ro
ng
fe
el
in
g
of
hu
ng
er

•
C
ol
d
sw
ea
ts

•
Pa
lp
ita
tio
ns

•
W
ea
kn
es
s

•
Sl
ee
pi
ne
ss

•
Sl
ur
re
d
sp
ee
ch

•
B
lu
rr
ed
vi
si
on

•
C
on
vu
ls
io
n.

M
ea

su
re

s
to

pr
ev

en
t

h
yp

og
ly

ce
m

ia
in

sh
el

te
rs

•
E
ld
er
ly
pe
op
le
sh
ou
ld
av
oi
d
ex
er
ci
se
or
w
or
ki
ng
w
he
n

hu
ng
ry
.

•
E
at
m
ea
ls
re
gu
la
rl
y.

•
E
at

ca
rb
oh
yd
ra
te
s
(e
.g
.
ri
ce
,
br
ea
d,

no
od
le
s,
or

po
ta
to
es
).

•
If
pe
op
le
ca
nn
ot
ea
t
a
m
ea
l,
th
ey
sh
ou
ld
re
du
ce
or

sk
ip
th
ei
r
hy
po
gl
yc
em
ic
m
ed
ic
at
io
n.

•
Se
ta
hi
gh
er
go
al
of
gl
uc
os
e
co
nt
ro
l(
15
0–
20
0
m
g/
dL
)

th
an
us
ua
l.

T
ip

s
to

tr
ea

t
h

yp
og

ly
ce

m
ia

in
sh

el
te

rs
•
N
M
C
P,
PH
N
,
or
C
SW

sh
ou
ld
as
k
th
os
e
w
ith

th
e

ab
ov
e
sy
m
pt
om
s
to
ta
ke
a
gl
uc
os
e
ta
bl
et
.

8.
Br

on
ch

ia
la

st
hm

a

Si
gn

s
an

d
sy

m
pt

om
s

of
ex

ac
er

ba
ti

on
of

br
on

ch
ia

l
as

th
m

a
If
el
de
rl
y
pe
op
le
ha
ve
an
y
of
th
e
fo
llo
w
in
g
sy
m
pt
om
s,

br
on
ch
ia
l
as
th
m
a
m
ig
ht
be
w
or
se
ni
ng
.
Pl
ea
se
co
nt
ac
t

m
ed
ic
al
st
af
f
if
th
e
fo
llo
w
in
g
sy
m
pt
om
s
ar
e
de
te
ct
ed
:

•
Pa
ro
xy
sm
al
w
he
ez
in
g
or
co
ug
hi
ng
,o
rr
eo
cc
ur
re
nc
e
of

th
es
e
sy
m
pt
om
s

•
B
re
at
hl
es
sn
es
s
du
ri
ng
th
e
ni
gh
t

•
B
re
at
hl
es
sn
es
s
w
he
n
m
ov
in
g,
sp
ea
ki
ng
,o
r
ly
in
g
do
w
n

•
C
ya
no
si
s
or
ed
em
a

•
D
ro
w
si
ne
ss
.

M
ea

su
re

s
to

pr
ev

en
t

ex
ac

er
ba

ti
on

of
br

on
ch

ia
l

as
th

m
a

in
sh

el
te

rs
•
L
et
N
M
C
P,
PH
N
,C
SW

,o
r
m
ed
ic
al
st
af
fk
no
w
th
at
if

an
el
de
rl
y
pe
rs
on
is
ta
ki
ng
m
ed
ic
at
io
n.

•
C
on
tin
ue
ta
ki
ng
m
ed
ic
in
e.

•
W
as
h
yo
ur
ha
nd
s
an
d
ga
rg
le
re
gu
la
rl
y,
w
ea
r
a
m
as
k
if

av
ai
la
bl
e,
an
d
be

ca
re
fu
l
ab
ou
t
in
fe
ct
io
us

di
se
as
es

su
ch
as
co
ld
s.

•
K
ee
p
w
ar
m
.

9.
C

hr
on

ic
ob

st
ru

ct
iv

e
pu

lm
on

ar
y

di
se

as
e

(C
O

PD
)

Si
gn

s
an

d
sy

m
pt

om
s

of
ex

ac
er

ba
ti

on
of

C
O

P
D

If
an
el
de
rl
y
pe
rs
on

ha
s
an
y
of
th
e
fo
llo
w
in
g
sy
m
p-

to
m
s,
C
O
PD

m
ig
ht

be
w
or
se
ni
ng
.
Pl
ea
se

co
nt
ac
t

m
ed
ic
al
st
af
f
if
th
e
fo
llo
w
in
g
sy
m
pt
om
s
ar
e
de
te
ct
ed
:

•
In
cr
ea
se
d
re
sp
ir
at
or
y
ra
te
an
d
sh
or
tn
es
s
of
br
ea
th

•
W
or
se
ni
ng
of
dy
sp
ne
a
on
ex
er
tio
n
or
at
re
st

•
In
cr
ea
se
d
fr
eq
ue
nc
y
or
se
ve
ri
ty
of
co
ug
h
an
d
ex
ce
s-

si
ve
sp
ut
um

pr
od
uc
tio
n

•
M
uc
op
ur
ul
en
t
sp
ut
um

(c
ha
ng
e
in
sp
ut
um

ch
ar
ac
te
r)

•
C
ya
no
si
s
or
ed
em
a

•
D
ro
w
si
ne
ss
.

M
ea

su
re

s
to

pr
ev

en
t

ex
ac

er
ba

ti
on

of
C

O
P

D
in

sh
el

te
rs

M
an
ua
lt
o
fin
d
ill
ne
ss
es
in
el
de
rl
y
ev
ac
ue
es
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A
nn

ua
l  

R
ep

or
t  

in
  2

01
1

•
L
et
N
M
C
P,
PH
N
,
C
SW

,
or
m
ed
ic
al
st
af
f
kn
ow

if
an

el
de
rl
y
pe
rs
on
is
ta
ki
ng
m
ed
ic
at
io
n.

•
C
on
tin
ue

ta
ki
ng

m
ed
ic
at
io
n

an
d

in
ha
lin
g

br
on
ch
od
ila
to
rs
.

•
A
vo
id
ex
po
su
re
to
sm
ok
e
an
d
du
st
.

•
T
ry
to
w
as
h
yo
ur
ha
nd
s
an
d
ga
rg
le
re
gu
la
rl
y.

•
K
ee
p
w
ar
m
an
d
do
no
t
st
ay
in
th
e
co
ld
.

10
.

C
hr

on
ic

ki
dn

ey
di

se
as

e
(C

K
D

)

Si
gn

s
an

d
sy

m
pt

om
s

of
C

K
D

If
el
de
rl
y
ev
ac
ue
es
ha
ve
an
y
of
th
e
fo
llo
w
in
g
sy
m
p-

to
m
s,
C
K
D
m
ig
ht
be
w
or
se
ni
ng
.P
le
as
e
co
nt
ac
tm
ed
ic
al

st
af
f
if
th
e
fo
llo
w
in
g
sy
m
pt
om
s
ar
e
de
te
ct
ed
:

•
In
ac
tiv
ity
,f
at
ig
ue
,o
r
w
ea
kn
es
s

•
E
de
m
a

•
A
pp
et
ite
lo
ss

•
N
au
se
a
an
d/
or
vo
m
iti
ng

•
Pr
ur
itu
s.

M
ea

su
re

s
to

pr
ev

en
t

C
K

D
in

sh
el

te
rs

•
L
et
N
M
C
P,
PH
N
,
C
SW

,
or
m
ed
ic
al
st
af
f
kn
ow

if
an

el
de
rl
y
pe
rs
on
is
ta
ki
ng
m
ed
ic
at
io
n.

•
C
on
tin
ue
ta
ki
ng
m
ed
ic
in
e.

•
H
av
e
re
gu
la
r
bl
oo
d
pr
es
su
re
ch
ec
ks
.

•
R
es
tr
ic
t
sa
lt
in
ta
ke
.

•
D
ri
nk
en
ou
gh
w
at
er
to
pr
ev
en
t
de
hy
dr
at
io
n.

•
K
ee
p
w
ar
m
.

•
B
e
ca
re
fu
la
bo
ut
in
fe
ct
io
us
di
se
as
es
su
ch
as
co
ld
s.

11
.

U
ri

na
ry

di
se

as
es

Si
gn

s
an

d
sy

m
pt

om
s

of
u

ri
n

ar
y

di
se

as
es

If
an
el
de
rl
y
pe
rs
on

ex
pe
ri
en
ce
s
so
m
e
of
th
e
m
or
e

se
ve
re
sy
m
pt
om
s
of
ur
in
ar
y
di
se
as
es
lis
te
d
be
lo
w
,
ca
ll

m
ed
ic
al
st
af
f
im
m
ed
ia
te
ly
.

•
Pa
in
on
ur
in
at
io
n

•
L
ow
er
ab
do
m
in
al
pa
in
(F
ig
.6
)

•
B
ac
k
pa
in
,l
um
ba
go
(F
ig
.6
)

•
N
o
ur
in
at
io
n
fo
r
ha
lf
a
da
y
or
lo
ng
er

•
D
is
te
nt
io
n
of
lo
w
er
ab
do
m
en

•
B
lo
od
y
ur
in
e

•
C
lo
ud
y
sm
el
ly
ur
in
e

•
Fr
eq
ue
nt
ur
in
at
io
n

•
In
co
nt
in
en
ce

•
H
ig
h
fe
ve
r
(in
ca
se
s
of
py
el
on
ep
hr
iti
s,
38
°C
or
hi
gh
er
)

•
L
im
iti
ng
w
at
er
in
ta
ke
in
or
de
r
to
av
oi
d
fr
eq
ue
nt
ur
i-

na
tio
n
or
in
co
nt
in
en
ce
.

M
ea

su
re

s
to

pr
ev

en
t

u
ri

n
ar

y
di

se
as

es
in

sh
el

te
rs

•
R
ep
le
ni
sh
flu
id
s
w
ith
at
le
as
to
ne
lit
er
of
w
at
er
pe
r
da
y

in
pe
rs
on
s
w
ith
ou
t
pa
rt
ic
ul
ar
ill
ne
ss
su
ch

as
he
ar
t

fa
ilu
re
or
ki
dn
ey
fa
ilu
re
.

•
D
o
no
t
av
oi
d
go
in
g
to
th
e
to
ile
t.

12
.

Po
st

-t
ra

um
at

ic
st

re
ss

di
so

rd
er

(P
T

SD
)

Si
gn

s
an

d
sy

m
pt

om
s

of
P

T
SD

Pl
ea
se
co
nt
ac
t
m
ed
ic
al
st
af
f
if
an
el
de
rl
y
pe
rs
on
ha
s

an
y
of
th
e
fo
llo
w
in
g
sy
m
pt
om
s.
Pl
ea
se
co
nt
ac
t
m
ed
ic
al

st
af
f
if
th
e
fo
llo
w
in
g
si
gn
s
ar
e
de
te
ct
ed
:

•
Su
dd
en
ch
an
ge
in
pe
rs
on
al
ity

•
A
bs
en
t-
m
in
de
dn
es
s
an
d
th
e
in
ab
ili
ty
to

re
sp
on
d

qu
ic
kl
y

•
R
es
tle
ss
ne
ss

•
Fr
eq
ue
nt
hy
pe
rv
en
til
at
io
n

•
Fr
eq
ue
nt
pa
lp
ita
tio
ns

•
Pa
ni
c
at
ta
ck
s.

M
ea

su
re

s
to

pr
ev

en
t

P
T

SD
in

sh
el

te
rs

•
If
el
de
rl
y
pe
op
le
fe
el
di
st
re
ss
ed
or
pa
in
,
th
ey
sh
ou
ld

co
nfi
de
in
so
m
eo
ne
(a
m
ed
ic
al
st
af
fm
em
be
r,
N
M
C
P,

PH
N
,o
r
C
SW

).
•
It
m
ay
be
ne
ce
ss
ar
y
fo
r
th
e
el
de
rl
y
to
ta
ke
m
ed
ic
at
io
n

if
th
ey
ca
nn
ot
sl
ee
p
or
fe
el
di
st
re
ss
ed
an
d
th
er
e
is
no

al
te
rn
at
iv
e.

13
.

D
ep

re
ss

io
n

Si
gn

s
an

d
sy

m
pt

om
s

of
de

pr
es

si
on

It
is
no
t
un
us
ua
l
fo
r
an
el
de
rl
y
pe
rs
on
to
ex
pe
ri
en
ce

gr
ie
f
af
te
r
su
ff
er
in
g
fr
om

se
ve
re
st
re
ss
.P
le
as
e
co
nt
ac
t
a

m
ed
ic
al
st
af
f
m
em
be
r
if
th
e
fo
llo
w
in
g
sy
m
pt
om
s
of

de
pr
es
si
on
ar
e
de
te
ct
ed
:

•
C
an
no
t
he
lp
th
in
ki
ng
of
ba
d
th
in
gs

•
N
ot
kn
ow
in
g
w
ha
tt
o
do
de
sp
ite
ac
tu
al
ly
ha
vi
ng
m
an
y

th
in
gs
to
do

•
Fe
el
in
g
to
o
sl
ug
gi
sh
to
m
ov
e,
al
th
ou
gh
th
e
re
su
lts
of

a
m
ed
ic
al
ch
ec
ku
p
an
d
bl
oo
d
te
st
s
ar
e
no
rm
al

•
U
na
bl
e
to
sl
ee
p
at
ni
gh
t

•
A
lw
ay
s
th
in
ki
ng
of
dy
in
g.

M
ea

su
re

s
to

pr
ev

en
t

de
pr

es
si

on
in

sh
el

te
rs

•
It
is
im
po
rt
an
t
to

m
ai
nt
ai
n
a
ro
ut
in
e,
in
cl
ud
in
g

w
ak
in
g
up
an
d
go
in
g
to
sl
ee
p
at
th
e
sa
m
e
tim
e
da
ily
.

•
If
el
de
rl
y
pe
op
le
fe
el
di
st
re
ss
ed
or
pa
in
,
th
ey
sh
ou
ld

co
nfi
de
in
so
m
eo
ne
(a
m
ed
ic
al
st
af
fm
em
be
r,
N
M
C
P,

PH
N
,o
r
C
SW

).

F
ig

u
re

6
A
re
s
w
he
re
pa
in
oc
cu
rs
du
e
to
ur
in
ar
y
tr
ac
t

di
se
as
es
.

T
T
ak
ah
as
hi

et
al
.
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•
It
m
ay
be
ne
ce
ss
ar
y
fo
r
th
e
el
de
rl
y
to
ta
ke
m
ed
ic
at
io
n

if
th
ey
ca
nn
ot
sl
ee
p
or
fe
el
di
st
re
ss
ed
an
d
th
er
e
is
no

al
te
rn
at
iv
e.

•
If
an
el
de
rl
y
pe
rs
on
ha
s
be
en
at
te
nd
in
g
a
cl
in
ic
fo
r
th
e

tr
ea
tm
en
t
of
de
pr
es
si
on
,
pl
ea
se
te
ll
a
m
ed
ic
al
st
af
f

m
em
be
r.
It
is
im
po
rt
an
t
th
at
th
e
pe
rs
on
co
nt
in
ue
s
to

re
ce
iv
e
tr
ea
tm
en
t.

14
.

Be
ha

vi
or

al
an

d
ps

yc
ho

lo
gi

ca
ls

ym
pt

om
s

of
de

m
en

tia
(B

PS
D

)

Si
gn

s
an

d
sy

m
pt

om
s

of
B

P
SD

Pl
ea
se
co
nt
ac
ta
m
ed
ic
al
st
af
fm
em
be
r
if
th
e
fo
llo
w
in
g

sy
m
pt
om
s
of
de
m
en
tia
ar
e
de
te
ct
ed
:

•
R
es
tle
ss
ne
ss
an
d
sp
ea
ki
ng
in
a
di
sj
oi
nt
ed
m
an
ne
r

•
Pa
ra
no
id
or
ha
vi
ng
de
lu
si
on
s
(e
.g
.a
fa
ls
e
id
ea
of
be
in
g

ro
bb
ed
)

•
B
ec
om
in
g
an
gr
y
or
st
ar
tin
g
to
cr
y
su
dd
en
ly
.

M
ea

su
re

s
to

pr
ev

en
t

B
P

SD
in

sh
el

te
rs

•
C
re
at
e
an
en
vi
ro
nm
en
t
in
w
hi
ch
de
m
en
tia
pa
tie
nt
s

ca
n
sp
en
d
tim
e
w
ith
fa
m
ili
ar
pe
op
le
.

•
Pr
ep
ar
e
a
qu
ie
t
en
vi
ro
nm
en
t
so

th
at

de
m
en
tia

pa
tie
nt
s
ca
n
ge
t
ad
eq
ua
te
sl
ee
p
at
ni
gh
t.

•
Pr
ep
ar
at
io
ns

sh
ou
ld
be

m
ad
e
so

th
at
a
de
m
en
tia

pa
tie
nt
ca
n
be
tr
an
sf
er
re
d
to
a
pr
of
es
si
on
al
m
ed
ic
al

in
st
itu
te
w
he
n
ps
yc
ho
lo
gi
ca
ls
ym
pt
om
s
or
be
ha
vi
or
al

ab
no
rm
al
ity
is
ob
se
rv
ed
.

15
.

D
el

ir
iu

m

Si
gn

s
an

d
sy

m
pt

om
s

of
de

li
ri

u
m

Pl
ea
se
co
nt
ac
t
m
ed
ic
al
st
af
f
if
an
y
of
th
e
fo
llo
w
in
g

ph
ys
ic
al
sy
m
pt
om
s
ar
e
de
te
ct
ed
in
el
de
rl
y
pe
rs
on
s
w
ho

ha
d
pr
ev
io
us
ly
be
en

w
el
l
an
d
no
t
ex
pe
ri
en
ce
d
an
y

de
cr
ea
se
in
co
gn
iti
ve
fu
nc
tio
n:

•
Sp
ea
ki
ng
or
be
ha
vi
ng
in
an
er
ra
tic
m
an
ne
r

•
A
bs
en
t-
m
in
de
dn
es
s
or
be
in
g
di
st
ra
ct
ed

•
E
m
ot
io
na
li
ns
ta
bi
lit
y
(e
.g
.b
ec
om
in
g
an
gr
y,
st
ar
tin
g
to

cr
y,
or
ge
tt
in
g
ex
ci
te
d
su
dd
en
ly
).

M
ea

su
re

s
to

pr
ev

en
t

de
li

ri
u

m
in

sh
el

te
rs

•
Pa
rt
ic
ul
ar
at
te
nt
io
n
sh
ou
ld
be
pa
id
to
de
hy
dr
at
io
n,

in
fe
ct
io
ns
,
an
d
ot
he
r
un
de
rl
yi
ng
ph
ys
ic
al
di
so
rd
er
s,

w
hi
ch
ca
n
ca
us
e
de
lir
iu
m
in
th
e
el
de
rl
y.
Pl
ea
se
be

aw
ar
e
th
at
el
de
rl
y
pe
op
le
w
ith
ph
ys
ic
al
di
so
rd
er
s
ar
e

po
te
nt
ia
ld
el
ir
iu
m
pa
tie
nt
s.

•
K
ee
pi
ng
th
e
el
de
rl
y
co
m
pa
ny
an
d
ta
lk
in
g
to
th
em

to
pr
ov
id
e
st
im
ul
at
io
n
ar
e
ef
fe
ct
iv
e
fo
r
pr
ev
en
tin
g
le
th
-

ar
gy
du
ri
ng
th
e
da
yt
im
e.
A
tn
ig
ht
,c
re
at
e
a
qu
ie
te
nv
i-

ro
nm
en
t
to
he
lp
th
em

ac
hi
ev
e
a
re
gu
la
r
sl
ee
pi
ng

pa
tt
er
n.

16
.

D
en

ta
ld

is
ea

se
s

Si
gn

s
an

d
sy

m
pt

om
s

of
de

n
ta

l
di

se
as

es
If
an

el
de
rl
y
pe
rs
on

is
sh
ow
in
g
so
m
e
of
th
e
m
or
e

se
ve
re
sy
m
pt
om
s
of
de
nt
al
di
se
as
e
lis
te
d
be
lo
w
,
ca
ll

m
ed
ic
al
st
af
f
im
m
ed
ia
te
ly
.

•
Pa
in
fr
om

de
nt
al
ca
ri
es

•
Sw
el
lin
g
an
d
bl
ee
di
ng
of
th
e
gi
ng
iv
al

•
Se
ve
re
ha
lit
os
is

•
Fu
r
on
th
e
to
ng
ue
.

M
ea

su
re

s
to

pr
ev

en
t

de
n

ta
l

di
se

as
es

in
sh

el
te

rs
•
K
ee
p
cl
ea
ni
ng
th
e
m
ou
th
.

•
B
ru
sh
th
e
te
et
h
ev
er
y
da
y.

•
T
ho
se
w
ho
ar
e
un
ab
le
to
do
th
e
ab
ov
e
in
de
pe
nd
en
tly

ne
ed

to
re
ce
iv
e
a
sy
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Table3Resultsofmultiplelogisticregressionanalysis

Model1Model2Model3Model4
Oddsratio
(95%CI)

P-valueOddsratio
(95%CI)

P-valueOddsratio
(95%CI)

P-valueOddsratio
(95%CI)

P-value

TG(per10mgincrease)1.07(1.01–1.14)0.0181.06(1.00–1.13)0.0451.07(1.00–1.13)0.0361.07(1.01–1.14)0.029
or

0.67(0.45–0.98)0.0380.68(0.47–1.00)0.0520.70(0.48–1.01)0.0550.71(0.49–1.03)0.072 HDL-C(per10mgincrease)
(TG)1.46(1.04–2.05)0.0301.47(1.05–2.06)0.0241.52(1.08–2.13)0.0161.44(1.02–2.04)0.037
SBP(per10mmHgincrease)

1.42(1.0–2.0)0.0480.70(0.48–1.01)0.0551.47(1.04–2.08)0.0311.41(1.00–1.99)0.053 (HDL)
(TG)4.48(1.28–15.67)0.019––––3.72(1.02–13.65)0.047
Existenceofnephropathy

4.06(1.17–14.05)0.0273.22(0.89–11.59)0.074 (HDL-C)
(TG)––2.76(0.95–8.01)0.063––2.09(0.68–6.38)0.196
Existenceofretinopathy

2.78(0.96–8.08)0.0602.08(0.68–6.33)0.198 (HDL-C)
(TG)––––4.42(0.95–20.62)0.0584.09(0.86–19.45)0.077
Existenceofneuropathy

4.24(0.92–19.68)0.0653.68(0.79–17.19)0.098 (HDL-C)

Allfourmodelswereadjustedwithage,sexandGeriatricDepressionScale-15.Model1includedsystolicbloodpressure(SBP),triglyceride(TG)orhigh-densitylipoprotein
(HDL),andtheexistenceofnephropathy.Model2includedtheexistenceofretinopathyinsteadofnephropathy.Model3includedtheexistenceofneuropathyinsteadof
nephropathyorretinopathy.Model4includedSBP,TG,andtheexistenceofnephropathy,retinopathyandneuropathy.
UpperlinesineachcolumnshowtheresultsofthemodelsincludingTG,andlowerlinesshowtheresultsofthemodelsincludingHDL.
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