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- : ABSTRACT
Recelved: 10 May 2018 : The involvement of factors such as serum lipids and lipoproteins concentration has been re-
Accepted: 20 Oct 2018 ported as a potential risk factor for cognitive impairment. This study aimed to investigate the effect of
Available Online: 10Mar2019 : underlying factors and serum lipid levels on cognitive impairment in the elderly.

This cross-sectional study was conducted on 1519 elderly in Amirkola City by the
census method, from September 2016 to March 2017 (6 months). The data collection tools were a
background information form of older adults and the mini-mental state exam. The obtained data were
analyzed in SPSS version 23 using descriptive statistics and inferential statistics such as the Kolmogorov-
Smirnov test, the Chi-squared test, analysis of variance (1-way ANOVA) and Tukey’s post hoc test.

[T According to the results, 9% (13 elderly) of the study population had severe cognitive impairment.
The results of the Chi-square test did not show a significant relationship between gender and cognitive
impairment (P>0.05). The significant differences were found between age, blood pressure, total choles-
terol, and low-density lipoproteins variables with the categorized groups of cognitive impairments of the

¢ elderly (P<0.05).
Key words: [@TEIERT Screening for cognitive impairments is one of the recommendations of this study. Early di-
Lipid profile, Cogni- : agnosis and treatment of this disease, especially in high-risk groups such as women and elderly with
tive impairment, hypertension and disrupted serum lipid profile can play an important role in controlling the disease and
Elderly * reducing the care burden.
Extended Abstract lead to a significant decrease in their quality of life but
also incur a significant economic burden on the health-
1. Objectives care organizations and the families of the elderly [2].
Although no specific etiology has been identified for
lderly people are prone to cognitive im- these disorders, some factors such as serum lipid levels
pairment due to the gradual loss of their have been reported as a potential and modifiable risk
physiological and psychological capa- factor for cognitive impairment [3]. On the other hand,
bilities [1]. These disorders not only the ease of evaluation, low cost, and less aggressive
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methods of non-genetic biomarkers (such as the con-
centration of lipids and serum lipoproteins) have made
these biomarkers important as a screening tool for neu-
rological disorders [4, 5]. In this regard, this study aims
to investigate the cognitive status of elderly people liv-
ing in Amirkola City, Babol County, Iran and evaluate
its relationship with their serum lipid levels and other
underlying factors.

2. Methods & Materials

This cross-sectional study was conducted from Sep-
tember 2016 to March 2017 (6 months). The statistical
population consisted of all elderlies living in Amirkola
City. By considering inclusion and exclusion criteria,
1519 samples were selected based on the census meth-
od. The inclusion criterion was aged between 60 and
80 years, and the exclusion criteria were the unwill-
ingness to continue the study, inability to answer the
questions, returning incomplete questionnaires, having
hypothyroidism, multiple sclerosis, drug abuse, use of
other drugs that affect blood lipoproteins, and having
incomplete medical records.

The study data were collected using a demograph-
ic form. Also, the Mini-Mental State Examination
(MMSE) questionnaire was used for measuring the
cognitive status of the subjects. MMSE is a 30-item
tool that screens and assesses the severity of cognitive
impairment in terms of awareness of time and place,
registration, attention, calculation, recall, language, ex-
ecutive skills, reading, writing, and drawing [6]. AA100
AutoAnalyzer was used for measuring subjects’ serum
lipids and blood glucose levels and the Friedewald for-
mula was employed for calculating low-density lipo-
protein level [7, 8].

The obtained data were analyzed in SPSS V. 22 by us-
ing descriptive statistics (frequency, percentage, mean,
standard deviation) and inferential statistics (Kol-
mogorov-Smirnov, Chi-squared, and 1-way ANOVA).
For evaluating study hypotheses and research questions,
the Tukey post hoc test was used. The significance level
was set at less than 0.05 (P<0.05).

3. Results

Most study participants were male (55.4%) with a
Mean+SD age of 69.40+7.40 years. The Mean+SD
MMSE score of the subjects was 25.3+3.93. According
to the results, 30.6% of the subjects (n=465) had ab-
normal cognition (mild, moderate, and severe cognitive
impairment) and in particular 13 (9%) had severe cogni-
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tive impairment. Based on the Chi-squared test results,
there was a significant relationship between gender and
cognitive impairment (P<0.05), but other underlying
factors, including smoking, history of stroke, heart at-
tacks, epilepsy and seizure, heart failure, diabetes, and
hypertension had no significant association with cogni-
tive impairment (P>0.05).

One-way ANOVA was used to compare the mean val-
ues of studied variables (age, blood pressure, blood sug-
ar, cholesterol, triglycerides, and lipoprotein) between
groups with different levels of cognitive impairments;
the results are presented in Table 1. As seen, there is a
significant difference between variables of age, systolic
blood pressure, total cholesterol level, and low-density
lipoprotein among subjects with different levels of cog-
nitive impairment (P<0.05). The Tukey post hoc test
results showed that variables of age (78.15+8.11 years),
systolic blood pressure (148.624+24.24 mm Hg), total
cholesterol level (207.46+48.05 mg/mL), and low-den-
sity lipoprotein (130.68+38.11 mg/mL) of elderlies with
severe cognitive impairment (group 4) are significantly
higher than those in the groups with normal, mild, and
moderate cognitive impairments (groups 1 to 3).

4. Conclusion

Based on the study results, cognitive impairment in
the elderly living in the study area is high. A significant
relationship was found between cognitive impairment
and old age, systolic blood pressure, total cholesterol
level, and low-density lipoprotein, where the values
of these factors in elderlies with severe cognitive im-
pairment were higher than those values in groups with
normal, mild, and moderate cognitive impairments.
Considering the relatively high prevalence of cognitive
impairment in this study, screening for cognitive im-
pairments is one of the recommendations of this study
because early diagnosis and treatment of this disease,
especially in high-risk groups such as women and the
elderly with hypertension and impaired serum lipid pro-
files, can play an important role in better controlling the
disease and reducing the care burden of these patients.
Moreover, due to the close relationship between depres-
sion and cognitive impairment, screening older people
for depression can also be of great importance.

Ethical Considerations
Compliance with ethical guidelines

This research has been approved by Babol University
of Medical Sciences. The research objectives and pro-
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Table 1. One-way ANOVA results for comparing underlying factors with cognitive impairment
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Variables MMSE Category (n) MeantSD Min Max F P
Normal (1054) 68.09+6.72° 60 91
Mild (351) 72.02+7.95° 60 92
Age,y Moderate (101) 72.91+7.85° 60 89 42.59 <0.000*
Severe (13) 78.1548.11°¢ 61 88
Total (1519) 69.40+7.40
Normal (1054) 141.60+21.62° 85 222
Mild (351) 145.68+22.32° 90 220
Systolic blood pressure (mm Hg) Moderate (101) 146.25+24.62° 95 229 2.77 0.040*
Severe (13) 148.62424.24¢ 101 182
Total (1519) 142.60+22.03
Normal (1054) 81.18+11.68 43 142
Mild (351) 81.72+12.17 9 140
Diastolic blood pressure (mm Hg) Moderate (101) 81.54+12.46 56 119 0.188 0.904
Severe (13) 81.31+12.47 56 98
Total (1519) 81.33+11.84
Normal (1054) 115.68+42.93 60 395
Mild (351) 120+46.52 70 326
Fasting Blood sugar (mg/mL) Moderate (101) 118.44+44.70 71 298 1.793 0.147
Severe (13) 137.30481.09 74 304
Total (1519) 117.04+44.36
Normal (1054) 193.37439.10° 87 379
Mild (351) 199.99+45.31° 71 396
Total cholesterol (mg/mL) Moderate (101) 202.12+45.18° 117 355 3.63 0.0112*
Severe (13) 207.46+48.05¢ 89 266
Total (1519) 195.39+41.26
Normal (1054) 150.39466.30 57 812
Mild (351) 160.71+71.97 52 434
Triglycerides (mg/mL) Moderate (101) 156.96163.26 71 319 2.50 0.056
Severe (13) 164.15+38.26 95 232
(Total (1519) 153.07+67.39
Normal (1054) 38.52+4.17 30 59
Mild (351) 38.58+4.34 31 68
High-density lipoprotein (mg/mL) Moderate (101) 39.91+4.95 31 57 2.09 0.097
Severe (13) 37.38+2.59 34 43
Total (1519) 38.62+4.27
Normal (1054) 124.51+35.28° 38 333
Mild (351) 129.74+41.21° 25 333
Low-density lipoprotein (mg/mL) Moderate (101) 130.68+38.11° 59 251 2.46 0.013*
Severe (13) 130.53+45.35¢ 30 197
Total (1519) 126.08+37.09
SALMAND

*P<0.005.

a, b, ¢ not significant at 0.05 level.
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cedure were explained to the participants and they were
assured of the confidentiality of their information. They
were allowed to leave the study at any time.

Funding

This study was financially supported by Deputy of re-
search and technology of Babol University of Medical
Sciences (Grant code: 930280).

Authors' contributions

Conceptualization and validation: Alijan Ahmadi Ah-
angar and Payam saadat; Methodology: Seyed Reza
Hosseini and Ali Bijani; Formal analysis: Seyed Ehsan
Samaei and Mostafa Mostafazadeh Bora; Investigation,
resources, and draft preparation: AlijanAhmadiAhan-
gar, Mandana Kalantar, Seyed Ehsan Samaei and Pyam
Saadat; Editing: Payam Saadat; Visualization, supervi-
sion, and project administration: Alijan Ahmadi Ahan-
gar; and funding acquisition: Alijan AhmadiAhangar.

Conflict of interest
The authors declared no conflict of interest.
Acknowledgments

The authors would like to express their gratitude to the
Clinical Research and Development Unit of Ayatollah
Rouhani Hospital, Babol City, Iran. The authors also
thank all the elderly who participated in this study and
the officials of the Master Plan of "Amirkola Aging and
Health Project."

537 Ahmadi Ahangar A, et al. Serum Lipid Levels and Other Underlying Factors With Cognitive Impairment. Iranian Journal of Ageing. 2019; 13(Special Issue):534-549.




This Page Intentionally Left Blank



o523 03led MY 0,55 ATAY JLu =me dllie

WS yo! syl ko w5 s YIS (leigo 5 (S K0 3Lt 9 50 3w S Uit s LS

f)z.;% Ll ® c“‘)’g DJ‘)"’&.E‘M uj.lma.n ‘\‘;lau) oluél.&:u) ;fu.;jﬁ UJ& ;M Lé)J._..m ‘Y“‘Oélaul FL_J‘ ‘\'Y)thdwl olb'g.lb

ol bl bl S5 ol e a2 abls oaS by 2 o i i 35 0-)

b o bl S5 sl oSl o 85 oSl o Lo 09,5 Y

Ol e el K554 ol oS8t glog, Al s o o i)l ligions Asnangs uly Y
SlscM e b (S5 ol Sl Dl 1S gy euadlos  yign ool Jols Ao 35 0-F

.! s DAY el s

IVAY o0 YA 2 iy u
YAV w18 5 lassl 4o 6
S NS sl ogll s Jaoe 5 2 ol 4 s sloise 30508 5 i) ASL fsan 97 ey S TS
b aloe] acedles 55Ut VM 53 oy (Sl rbans 5 Sliso; Jolgs o5l Bum b dlllas ! ol 0sid o 58
Pl (5 o 1300 3 ) 4 el VOV 55, VY30 o g le # e ol 9 galaia lne ) [SUEIYPED
L) vosls Y G:’L"“’ Cafu.b} )-al?u =3 uye).i 9 u‘d.us]Lm 6‘4.-:-0) SleMb| é)j‘i&o? P)B J.aLf: Lasools 6)5-"64? )‘}J o
orind sl y003 5 il g 50T g5 1S (893 ash By T'aalsS Lilows sloo,lol 5 cdrosd Lol 9 SPSS 80 53 VY dens jlonlitd
b Julod g 4y525 (S5
Sl siae alaly g6l 05T 5 Jol> gulis .aiogs sy (-lid s jlero (Al 1Y) duoyo </ b ol
o S yite Oy 5lo siae (5 bl Sglis Cpuizman (P[4 0) ol olas |, Sld SYWS gandib § Camiz G
a8 plaelle (S5lud SIS sudiganainb slaoy S b S80S (g 9 pb Jo S g5 jLad (i
Psele0) Lo jlaunls’

S sbont ol (13093 Loy g ansedS |5 ol dnlllng oyl sladaogs £33 Ll YD 4y by o slags Ky & IFTTEETE (8 Jslog

A 53 oot GRS WIgS g o (Sl il g LS g (pgendli g s laiallis g ()6 aile jlas- 3 (sloeg )5 o ougts sl s
S gl o lows ool (Blpo b 225 g g lom e el

Slaslon 595 0)lyd ad (Sly) 5 (somr logslon R

lg 9 &0 )L:.mg é}m C)%‘ sGd&AJLuJ 0)30 )nb (5;‘3)
Il cadcaeal  Conan o idlage Lasl 8 gt s a2 g5 b sl o Jls o

oS kil o DS Esly el 5 S ol S Syslp Soxsn ey oM oo & ety L2
5 gl ol 0 ,Sles do S plonl (i drg Jo 0 6leyidS o Comex il ) 2 F j95 0 LS
C e n .. et olasd 10 s e opus 2al38l b V] 0S| o | 5055 cdnuses
wsalys e Jlg; s a8 pday J1p0 50 g altns o &) lgs Vﬁj’;:uf; o o ‘TAG;: o
(S5 4 0gal Ghalsdl & argi b o ol g [V EF 9SS e =S “1"; S
Sl o T slale o slis cDlS! lom pans 2 T S b atelle o el sl 292 4; lags e
e 3> (5 foginn RIS e Lo DS pl oy ST ST 4 el 5l 5 (T kS A
Srly stz 55550 solaidl b asly g oo Gl o (So3; S e & Gmu‘ 019 52 3l S e .03{5 &S‘JA
el 4 Ml dwne oSSl 9 Seielen b slacud Lo

SN Glsle

Cudls g1 g0 sloiz] Jalge SlEaEn 55 e wiuadlus 00Sig%y (il Sy pole olKtils ( ol 1 LS
+AA (V1) YYYYAQYF :oals

mandanakalantariS0@gmail.com : ;K yiSIl oy



https://orcid.org/0000-0001-6626-0524

i | M

Dvacyelazs )i lasalls o asbs

> 9 Casl b3 oyl 09 5 (S clalllas 5 oan
alal) (nl )3 usSae LSl 3929 LIS 5l (pan o (B
Olee 03l (lig )9S 19 45" (a2 S 3 Cansl 00 e
plnl (G5l ML llows 53 pyw slovy pualS s 5
4 S hlews 0l 0 Gliae (nl &5 9B (3155 092 0ud
alaly cpl 50 [N ol azlys g o gime yuis ole ol 3l
A (658 Ao 09y oo ploxsl il 8 )0 45" (6,550 dalllas o
Jloglee 131 50 oy Glady jurdS 65 (limn (g0l &5
2 IV WS e il g0 ) s lus Y 4 Dl Jless
g g el IS (3D Condg (o LSl 00 S
Slaws zlis jo B0 ks 925 30,5 5908 o yus (slaL]
9 905 3l aipej ol 0 oudplonl Slalllas jf (4295 5955
B gl (oo ghans (23l g 9 (So3olsm Sl
Oeangeed (o i O B3| il (g 503 9
DO 038 0 (590 1, carells o a3l W

Oyl y0 (glaalllag yg:ST callin oyl 5 i o8 el 5.bo
Sl o 5 (Sl WS (LS ()0 60
oSt Clegoge ol ol outs plonil catedlss opas
Sl (1o ,g51 Sy, kit 4y 550055 Copanl
el 5 (oapms sltss) prban wiile slis DS
Coprudrg sty B3 by axlllas cygl iy ot 13 ansl )
Slorge) gedans b T B3 f o M yaal joed atalles (25l
W85 L jyeo Sl Syt ;0 g (00

anlllae (g9,

5 Cosdls & pgngS aslllan ) ik 45 salaie dalllao ]
oy 03 0 IVE] cudd AAYANY o les 43 ™IS el (gtedls
55 ol M el 50 hialles play Jols sntdalllas dnel
CiygngS dnfllas ol 40 a5 09 (Jluw £o YL 0,8Y 0+ 5 J3a
9 99y9 loslene (38,5, 183,0 b gy iagy 00,8 <S5,
a2l a5 1018 waalllas 1o &85 (gl o3l Cidlye o >
(000 £ )Lt oy 5ae) i sl digos (ylgae ds Jasl s
B #e o o Jolis andllas cpl g0 locellus 599 Jlrs

Vs 4y gely 8l bl Slgas S8l ozl o Jlo A
G5 aaldl 5l GBlpall Jobis 50 aslllas 5l g, JLors .09
JooSS g SVl 4y ey 0> 8 b3 6180 sl Sl L
GBS 4 Mo laiadles (puioman .09y ol w3 a8l
Bpae g jase Slge B pansgu ¢ jo ISl e caudg s
oy 45 30,8l 9 (S5 SS9 nged 2 IS ySU (slagls

3. Amirkola Health and Ageing Project (AHAP)

0319 0 Lol Y 0,90 YAV JLu

WS (0 Sloml llows eolgls 5 Jlojostilage slaglejl
WS 51 3 ey idhag slaas ;o 457 (s ok 4 o[ f]
Sygly Yo o )lbe @ JBlas fp S YVF Jlo o 5l
25k 4 plabredlyils- 5 ollews 51 HA5 Ggalen YO 90> 9 0
ol a3 5 3 o b el 8t oo oaditne o b podions

e 2Ll G plge 4 (SBLS SIS gond (e
e i oler e LB o ol o 5
doy 3 A g b oS ol ooy Ve BV Loyyds Jlie glyoyls
9yha9y (bl S as s Jlu £ 51 Jhow a5 by s
ol i & jge a lasyl o SIS ol LAl s
4 FaBply Ojlge )3 9 Sgdise WALT gu a9 Sgdise
L] asS' oo pollas (uiles) Jie Jlg; 900

St ¥ o el e o o] 0 5T il
bl 509 oo dad ZSLL IS s ez o 4
WY ogas Yebe Jlo j0 o3l el olaas ccpazel ol 3,91 50
Sl 5o SISl (hal5dl 09 0 95050 A8 (ygekes
&y (S 9 Sl Qe B 508 5l Gt drasgd Jlo 50
ot 5 kel iz sl jgdS g b (e 498 il 5
08085 ppaS 4l 38 S Cpuizad S5 Aalgs &) al,] gl
AA g3 Y10 Jlao o 25 LS e 4 ez o
Sz parli jlas e Ve q snsylis a5 cul Yo o)Ll
DVl cad? sls allsb odgs

JB Jelge Sy 595G oS ool Corol 0929
S5sl oS INAY] cd oads plulid o5 Lol
Lol el oanid asslisy WSl Jobuo loic a3 ool
M5 53 0y (Sl olans Ol (y92r (Slalge el
slr el JB g 0gilly oz Jale S g 4y Slalllan
o2y Sgpes DY cad oy )58 aslis oY
S Sl Jlagas yioS (o0 ed gy (LA g S a2
2 (o 0990 9 ] Clalé (e aiile) 95
el o £liiis e mile 5 6 10 el (5155 loges b anliie
0 IS (6,8 8 5l S gie a2l S loge (l ool
DV 8] ol oas a4
O b)) die; 10 43 5890 lalllas il ol 029 b
0l g G Gl ¢ 3l S g o oo (Sl rlans
o ol s lid L3 Slalllae Jle (ol V7] ol
o 3 I8z eSenged 9 Jyyals iile Loty o
Ohg® o (SIS WS 91 30 09dll has Jale Sy oo
o9l K8 Slalllas 13 457 5590 0 [NV VAL sl (gutellis
WS g1 Jolo Sy g 44 Lo yeSg 9] 9 ook Zobans

1. Gross Domestic Product (GPD)
2. High-Density Lipoproteins (HDL)

S gl phends (il (05U OYVES U (gl (510 padio yolin 9 (g0 g0 U g Tl BT 1 K02 g SRl G0 gyl

of-




039 0)lol Y 0490 AYAY Jlu

—
of)

ole aialles g sl WS apsets by lasalls
latallis a3 .l (g pSoil slid Condy Ll ;)
sya olKiglesT Joeo 0 ¢ il ceelis VY 5l ary ouibastllas
blyd jo g5 Gladiges il ol S pmles jllaf caszdly
slr 5 4t (oo AN+ BYV) floj g danma a5l LSy
Syt iga .0 5oy il ALolidly ladigas oo yus 3,STacr
sty e i Lo ol 3T 4y gyt litglos] ol
s ooy Jlazst b

oSt} ot 5 g by olStylol o Cllalé ey
5 JoreldS (S5l (9> wE Sl cdF el
O] SSeial 5 (el slaghy, b s pnlSis 3
5 00zl g 25> lilgus b oyt cogusy pobasl 52 S5
st ol o plodl ol yoaST cS Lo eygail Gy oS
S5 6ol (gl JISuiSs RAY -+ 5 lTgil olSiians 5]
ool 2 JBpeS a0 Glien g 0 oslil laad
LYV AL 0t aalne "llgas 3 335 g 8

Cubo (5 ke 3l dslllas £g,0 j0 a5 (g0l,8 caalllan o) jo
tabe3T plonlly § (2iod (2l 15 C855 5| g 5 w3093 o5 T 095
Cold Glare @ e Cubo 4 M ol astie (gdid
Wosls  Fauted b alilio (o5 ol o a2aS ylas o axsLiils
&5yl cy3).092 Y0 y90 JuoSS Sl (5551 yanl caalllae oyl o
auils dafllas 3l @8l (slaosls a5 0gs olaasly Bi> el
el 2 4,55 b o5 (Slig ol sloulos plodl (yaizeon o
aslllas ol yo .50 (g S ol glacyley plod 4o (g s 4o
9 eSlen oy ¢ Jlold dlne (gl shrogi sloo Lol |
ool oliu! b o jlre L8l ouf

g yronsh B9, 5al5S 9031l 52518 it gole 238 (gmi) 2
0w 81 936 (el sloo Lol 3 (uizren 08,5 50
6§ o A58 «lilBo Lol ¢ Sz (slR0g 5 1y bLS |
6&05; 6&:»‘-3[-.’.&3 5@13 L.S’oL“‘)L; TS g g0 su_,_lé S
(bl DS saliganainb glaog )5 b 95 (5,L28 5
=5 8o yeite (eSiloe dunliio (g152) 48yl il g 50T 5
59 5190 es S (6 5 Jg S e 93 B (g9 LB s
oddisandinl gloegS o JBznS Heignged 5 Sz
s Sl S oS Sbyges] 5 (LD S
A b looals Judow ol solisl 3u8o0 S5 g ©lus 8
PPSI+B 35 (6l sinn ekans g s ol SPSS 3l YY
b § L

il

St oo 1y hiialles 51 oy OO aslllas ol 4o

6. Friedwald
7. Complete-case analysis

i |

S 7,5 asdllas jledgs adl byl

e (guw 5115 ploril ogats 3 dalllne CSlan peags 5l ma
A peieen .o Sl o alalST a8 asbicols, lasells
Job 4 T Ml 45 wiols limedsl caalline o azelle
@ al> e ;0 30 Glicells uen il oo Lgases dile e
loosls (5 yglaes iogs dnlllae 55 4y ol pilas hiled e
235 90 pj b aslllas ol o

OlNoIlw (1aia0 5 g (B UniCaron CileWb] aoli yiuw 51

Jloiwl aylos ¢ iz ¢y (6 puiin Jolls dli s 3 10l

5@2..3‘ 9 &)..o &.}LA su_,ﬁ S ss}in &S 4.5.3Ln: sL:!L.“.;lD"O

)Lﬁé ‘Sxfo}‘d«s‘ 5&55 G)L:Aéﬁ 4.5.3[..» 5&:;\-3[-!.0 5‘5915 ‘SALMJ)B
392 M8l (95 38 pelans 5 T(Selginlys § Slguas) o5

Ul Cumidg ) 1 dolislon

yaidus dnlae glp (o Sen g g |y el tn s ol
Slral i (S g wles,S 290 5 (Hib (SSS Condy
Sl gl ol oz o 58 (13 (sla b3 (S 2
WS (6,50 ,8 jekain 4y a5 sl Jaus¥'e paiSee coud
O Sd (2055 (6lp eomizran dgxs0 IS 4 (S
S Sl (e 25 9 o Oloy Se GBS
Copndg dolisto p (al-09)000 IS 42 0gazee (loj e S 5
az g5 leMbl ol ¢ Ko g (o 4s 2T ola o Iy 5l
9 ORbg ol 22l Slas les ()l caliblo drnlore
WS (g0 (g 2 ey B (sl IS el

Soln by o sliel cdaliinny ol jleitel gunadilo 5o
Ol 2 9 09l o0 438)F HlS ) (g (g 4 (VO-Y) YO
(45 (Solne by 528 Jolid 45 Wigh oo (Skixmamals Sy Lt
DS YF BV g daugie VA5 Y+ s 25l s
3 L¥8] ol (bt s 4y g b) i 5L
aalllas 3y 03,8 YO LYY (g 00 a5 SLuS” dalllas oy
Sl Slalas 5l (g5l j0 4ol sy ol 5ol aunlys
G San 5 g3 1y i st 3 sl sl ol o0 olicid
et b 9 0,8 (N5 +TAY lidg,S Sl (39, L (Y2 <)
930y A ol ol w0y0i YV 28,5 51 o] (6,150 403
LYF] sl s 4 0o s AF T 559

09> W8 g 0w ST pgnd 9 W CRIE ol
ool

Lil e 0B g g0y (S0 s ol dsdllas ol 4o

4. Systolic and diastolic blood pressure
5. Fasting Blood Sugar Level (FBS)
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18. Aortic stiffness
19. Parenchymal microvascularization
20. Cerebral small vessel disease
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11. Yasumo

12. Yibin

13. Yaffe

14. Atherosclerosis

15. Atrial fibrillation

16. Alzheimer's Disease (AD)
17. Vascular dementia
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