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The prevalence of cardiovascular diseases is increasing exponentially in the industrial-
ized world. According to the World Health Organization, 17.8 million people died in
2019 as a result of cardiovascular diseases (CVD), accounting for 31.0% of all fatalities
worldwide. Even though CVD is more common in low and middle-income countries,
it is responsible for three-quarters of all cardiovascular-related deaths worldwide. The
most common attributes for the occurrence of CVD are the physical, psychological, and
psychosocial factors. Arterial stiffness, which is a precursor of CVD, is most commonly
affected by said factors and serves as a predictor for CVD diagnosis, treatment, and
prevention. The purpose of this article is to learn more about the relationship between
arterial stiffness and the physical, psychological, and psychosocial characteristics of
cardiovascular diseases. In addition to proposed ways to lower the co-morbidities fol-
lowing CVD. PubMed, Medline, and Web of Science were used for the present review.
Only articles published between 1988 and 2022 that discussed physical, psychologi-
cal, and psychosocial characteristics were considered. A narrative discussion is used
to extract and review the information from the selected articles. Several factors related
to arterial stiffness and cardiovascular illness have been reviewed, and data has been
compiled. This review proposed recommendations and a list of linked factors for pre-
vention and to lower morbidity of cardiovascular illness.
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INTRODUCTION

Cardiovascular disorders (CVD) likewise heart diseases
and stroke are paramount for annual deaths across the
world with also a higher incidence in India [1]. In 2019, World
Health Organization (WHO) reported 17.8 million people
died with CVD accounting for 31.0% of all deaths worldwide
[2]. Thus, CVD was responsible for 38.0% of the 17.0 million
premature fatalities. The burden of CVD is higher in poor
and middle income nations accounting for three-fourth of
all CVD fatalities worldwide. WHO estimates by 2030 India
will have a CVD death rate of more than 35.0% [1] as CVD
strikes 6-10 years early in Indian population and with pro-
ceed higher mortality rate in comparison to western popu-
lation [1]. In the last four decades, the incidence of Coronary
Artery Disease has surged by 300.0% and further rising at an
alarming rate of 5%-6% per year in the Indian population [1].
Prevalence of CVD in the rural and urban India population
has surged from 1.6% to 7.4% and 1.0% to 13.2% respectively
[2]. The exponential economy explosion and urbanization
emerging as substantial lifestyle transformer is a incorpo-
rating sink in physical activity and energy disbursement;
shoot-up in the pro-atherogenic diet and tobacco use [3]. In
addition, hazardous lifestyle danger among Indian popu-
lation with 15.0% population smoking tobacco, 4.3 liters
of pure alcohol consumed per capita, more than one fifth
(21.0%) population suffering from hypertensive disorder,
cardinal determinant of heart attack/failure, kidney disease
and/ or stroke make the condition worse [4].

PHYSICAL FACTORS FOR
ARTERIAL STIFFNESS

Sedentary behavior/Physical inactivity are recognized el-
ement for CVD costing $53.8 billion in 2013 worldwide with
an estimated 13.4 million disability-adjusted life year lost
[5]. Low levels of physical exercise and sedentary behaviour
have both been linked to arterial stiffness. Studies suggest
arterial stiffness to increase with age in both sedentary as
well as physically active people. But, in physically active
people the rate of change is much slower than sedentary
individuals. Fernberg et al. [6], 2021 and Horta et al. [7], 2015
conducted self-report studies on younger populations in
Sweden and Brazil, finding reduced arterial stiffness to be
inversely related to moderate and vigorous physical activity
while sedentary behaviour to be positively related. Ahmadi-
Abhari et al. [8], 2017 found avoiding sedentary lifestyle and
engaging in high levels of moderate to vigorous physical ac-
tivity substantially link to a slowing of the age-related pro-
gression of aortic stiffness. Funck et al. [9], 2016 documented
insufficient physical activity to be associated with increased

28

arterial stiffness in both type II diabetes and healthy pa-
tients. Stamatelopoulos et al. [10], 2020 discovered mean
Pulse Wave Velocity (PWYV) values to drop linearly with
increasing intensity of physical exercise in normal weight
postmenopausal women. In addition, physical exercise was
also linked to lower Body Mass Index (BMI), Low Density
Lipoproteins (LDL), cholesterol, and triglyceride levels and
insulin resistance. Nosova et al. [11], 2014 found inactivity to
cause vascular “deconditioning” state defined by decreased
endothelial function leading to arterial stiffness and in-
creased arterial tone.

PSYCHOLOGOCAL FACTORS FOR
ARTERIAL STIFFNESS

Smoking has long been recognized as a significant risk
factor in development and progression of CVD. The patho-
physiological process of vascular injuries following smok-
ing is anticipated to be changes in hemostatic components
of endothelial function and blood lipid profile. Even minor
changes in the dynamic/elastic vessel-wall characteristics
act as a powerful mechanism [12]. Studies in the healthy
smokers show smoking to cause changes in functional
variables such arterial dispensability and blood pressure.
Smoking in hypertensive patient increases risk of CVD with
acute increases in arterial stiffness, blood pressure, and
heart rate in response to smoking may increase the strain
on the arterial and left-ventricular walls as well as alter the
distribution of circumferential and tensile stress [13]. Smok-
ing causes plaque rupture and an acute ischemic event by
causing an increase in the load on the plaque.

Studies also confirm the link between arterial stiffness
and smoking habits in both normotensive and hypertensive
young and old people (Fig. 1). Rehill et al. [14], 2006 found
long-term tobacco smoking to be linked to endothelial dys-
function and an elevated Augmented Index (Alx). Further-
more after 4 weeks of quitting smoking there may be partial
reversibility of the Alx in long-term smokers. The effect on
endothelial dysfunction in long-term smokers, particularly
young smokers has also been supported by Binder et al. [15],
2008. According to Vlachopoulos et al. [16], 2004, smoking
cigar increases acute stiffness of major arteries and wave
reflection and thus, is not a safe alternative to cigarette.
Furthermore, in 2007, Rhee et al. [17], confirmed long-term
smoking among male smokers with hypertension to acquire
increased aortic stiffness and blood pressure significantly.
In comparison to smokers with no history of hypertension,
these effects last longer. In the same year, Jatoi et al. [18], dis-
covered significant linear link between smoking status and
arterial stiffness utilising Pulse wave velocity (PWV) and
enhanced index with age, sex, BMI, heart rate, and mean
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Fig. 1. Process of smoking-induced escalation in arterial stiffness.

TG: Triglycerides, LDL: Low Density Lipoprotein, HDL: High Density Lipoprotein, GFR: Glomerular Filtration Rate, ROS: Reactive Oxygen Spe-

cies, NO: Nitric Oxide, BP: Blood Pressure.

arterial pressure. According to Kim et al. [19], 2005, cigarette
smoking raises systolic and diastolic blood pressure, heart
rate and Brachial ankle PWV significantly at 5 minutes in
both chronic smokers and non smokers before returning to
normal at 15 and 30 minutes respectively. Furthermore, this
study also found that chronic smokers reflect higher systolic
blood pressure and brachial ankle PWV than non-smokers.

In addition to smoking alcohol consumption has well
established link with hypertension, the most common
cause of cardiovascular illness. Physiological activation of
the endothelium to discharge endothelin or suppression
of endothelium-dependent nitric oxide generation are two
prominent mechanisms that raise blood pressure with
consumption of alcohol [20]. Observational studies support
light to moderate alcohol having a cardiac preventive im-
pact in adults over the age of 40 years and predict J-shaped
association between alcohol and arterial stiffness lowering
the risk of CVD. In contrast, a study found moderate alcohol
consumption to lower risk of CVD and ischemic stroke but
increased the risk of subarachnoid haemorrhage in middle-
aged women [21]. But, van den Elzen et al. [22], 2005 found
moderate alcohol consumption to affect vascular stiffness
particularly in younger women. Similarly, Oda et al. [23],
2017 found that even moderate alcohol consumption (140
gram per week) impaired endothelial and vascular func-
tions in men. But Oda et al. [24], 2020 documented that little
amount of alcohol had no deadly effect on women but ex-
cessive alcohol use impaired the endothelium function in
women.

On the flipside, heavy and long-term alcohol consump-
tion not only negates the benefits, but also puts the aortic
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stiffness at risk. van Trijp [25] study on younger males with
average age of 28 years found heavy drinkers to pose signifi-
cantly higher Alx, a precursor of arterial stiffness. Chara-
kida et al. [26], supported the same with their study in 2019
which found that drinking methods having a significant im-
pact on arterial stiffness with excessive intensity in contrast
to frequency of drinking, resulting in negative effects on
PWV. Furthermore, Tanaka [27], 2016 found Japanese men
consuming more than 46 grams of alcohol per day were well
associated with a lower mean value of percentage of endo-
thelium dependent flow mediated vasodilation compared
to those who had never drunk. Furthermore there was no
discernible link between the beneficial effects of light alco-
hol consumption on endothelial function in this study.

In today’s world obesity has emerged as an independent
risk factor for CVD, chronic kidney disease and cognitive
decline. It is caused by a diet high in saturated fat, highly
processed carbohydrates and incorporation of a sedentary
lifestyle [28]. The loss of cushioning effect is inextricably
connected to an increase in female susceptibility to vascu-
lar stiffness [29]. In obese adults, endothelium and vascular
smooth muscle cell hardening, immune cell dysfunction,
perivascular adipose tissue inflammation, and extracellular
matrix remodelling enhance the arterial rigidity [30]. This
has been backed up by studies. Logan et al. [31], 2020 found
a significant link between waist hip ratio and augmented
index and elasticity of smaller arteries in adults below the
age of 55 years. Furthermore, researchers discovered no
link between BMI and Alx, as well as the elasticity of smaller
arteries. Zebekakis et al. [32], 2005 discovered flexibility
of muscle arteries decreases and diameter increases in
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both genders over a wide range of age groups with a higher
BMI. Safar et al. [33], 2006 discovered metabolic syndrome
including BMI, dyslipidemia, hyperglycemia and hyper-
tension to be is closely linked to increased aortic rigidity
as people get older in age. Strasser et al. [34], 2015 found
central obesity and visceral fat index to be strongly linked
to PWV and arterial stiffness in the middle-aged popula-
tion. To substantiate the preceding correlation, in a meta-
analysis, Li et al. [35], 2017 discovered arterial stiffness to
be recognised as a cardiovascular danger which increases
in patients with obesity who have no symptoms of heart
disease. Dyslipidemia such as elevated LDL cholesterol and
triglycerides or low levels of High-Density Lipoprotein (HDL)
(cholesterol, and/or total cholesterol are an established
risk factor which play a crucial role in the development and
progression of vascular disease such as CVD and ischemic
stroke. Even among animals, hypercholesterolaemia in-
duced by a cholesterol-rich diet leads to an initial reduction
in arterial stiffness followed by a progressive increase over
time which can be reversed by lowering serum cholesterol
[36]. Studies have noted that large quantity of small dense
low-density lipoprotein-cholestrol-C and disproportion of
triglycerides and HDL-C may be an instigating factor for the
progression of arterial stiffness in healthy population. Fur-
ther it has been documented that cholesterol particularly
oxidised LDL cholesterol has a range of non-atheromatous
direct actions on the artery wall that can cause arterial stiff-
ness. Peroxynitrite production and a generalised condition
of exaggerated oxidative stress are also caused by oxidised
LDL cholesterol, both of which can damage elastin directly
(37].

Ferrier et al. [38], 2002 noticed a rigorous decline in cho-
lesterol to be favorable in the treatment of ischemic cardiac
disease population and normal lipid levels with depletion
in arterial stiffness in larger arteries. To add to the evidence,
a review published by Wilkinson and Cockcroft [39], 2007
found link between plasma cholesterol and the stiffness
of the major arteries. To back this another study published
by Li et al. [40], 2018 found ratio of small dense low den-
sity lipoprotein-cholesterol to triglycerides or high density
lipoprotein-cholesterol to predict arterial stiffness progres-
sion in normotensive subjects and that a higher ratio was
directly linked to a higher risk of arterial stiffness.

PSYCHOSOCIAL FACTORS FOR
ARTERIAL STIFFNESS

Psychosocial factors have also been linked to CVD es-
pecially with individuals experiencing persistent work
stress, social isolation and depression. In today’s environ-
ment, mental stress is a novel risk factor for CVD that has
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been linked to left ventricular dysfunction, myocardial
ischemia and infarction, and even sudden cardiac death
in otherwise healthy people [41]. The specific nature of its
pathways that mediate the link between psychosocial stress
and cardiovascular risk is still unknown. Though several
explanations have been proposed to explain the process
that causes the same, acute psychological stress according
to some theories induces transitory endothelial dysfunction
which contributes to this risk [42]. In addition, stress-related
inflammatory reactions too is likely to play a vital role. Low
socioeconomic level has been linked to chronic inflamma-
tion and an increased risk of CVD in adults [43]. Vlachopou-
los et al. [44], 2006 documented acute mental stress to cause
sustained increase in aortic stiffness and wave reflections
in nineteen healthy people. Similarly, Ellins et al. [45], 2008
noted inflammatory reactions to acute psychological stress
are linked to structural alterations in the artery wall in oth-
erwise healthy people. Looking into anxiety is a substantial
and independent driver of arterial stiffness [46]. A brief pe-
riod of mild to moderate stress not inducing lasting altera-
tions in autonomic function reflect considerable negative
effects on arterial stiffness in women [47]. In the year 2020,
Kume et al. [48], found mental stress to increase arterial
stiffness in a variety of segments in young male adults but
this increase was not uniform across all segments. Lipman
et al. [49], 2002 documented middle-aged and older indi-
viduals, presented with larger arterial pressure responses to
mental stress are associated with increased carotid stiffness
and poorer arterial baroreflex sensitivity.

CONCLUSION

Cardiovascular diseases are prevalent in all sections of
the society across the globe (Table 1). With modification
in lifestyle namely reducing psychosocial factors, cessa-
tion from smoking and alcohol consumption, reducing the
prevalence of obesity and promotion of healthy eating and
physical activity do control morbidity due to cardiovascular
illness.

NOTES

* ORCID
Gaurav Kapoor, https://orcid.org/0000-0001-6845-3194
« Conflicts of Interest: No conflict of interest.
o Funding: None.
Acknowledgements: None.

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43


https://www.jacc.org/doi/abs/10.1016/S0735-1097(02)01717-5
https://orcid.org/0000-0001-6845-3194

Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

"SI0)0B] SII IB[NOSBA [EUONIUIAUO0D
9y} 03 Juapuadapur sSaUpNS

onioe jo uoissardoid pajepa1-ade

QU1 UI 9UI[I9P B YIIM POIB[OII0D OB
919M I0IARYS(q ATRIUIPAS SUIpIOAR
pue yd snoio8ia-03-2)eI1apout jJo

¥ S[9A9] IOYSTY 1By} papnou0d Apnis ay ],

‘AMd U} [IIM PIIB[III0D A[JODIIP Sem
ouIn AIBJUIPIS SBAIOYM ‘S)npe Sunok

G Ul AMd 03 POIB[OI A[OSIOAUL SeM YJ  OM] U} UT JomMo[ Apjuedyrudts sem AMd

aAnde A[rearsAyd aq 03 synpe SunoA
ademooua pue sdnoid ystu-y3iy

o 1rede s110j9 2anuaAd1d puedxa 0)
JueAdfal A[ySIy St 1 9andadsiad yieay
oriqnd UuJ "X]y pue AMd Se paInseauwt
‘uondUNJ IBNISLA ) U0 YJ Ul

juads awm jo saniiqissod Suroueyua

9 -(preay o payySiysry Aprus oy,

“Kanoe jo

2291 9y} ur a8uey ou 0) uostredwrod
ur AMd Ur asearour juanbasqns
ISY[RUIS B [)IM PIJR[II0D SEM

awIn I9A0 Y{ JO [9A9] a3 Surroxduuy
*Vd 10j paisnipe sjopow ur uoissaidoid
AMd T91SEJ Y)IM PIJe[o1I0d

sem Sumis ur juads Sm/I1y [euonippe
yoeq ‘SUTUJITIS OTIIO. YIIM PIJR[III0D
A[3U01)S 10U 219M SINIATIOR J[9SINOA
-)1-0p 10 ‘SuruapIed S10Masnoy
‘Sunj[em Jey) PaIUaWNIOP JNSAT
Apms oy, *f1anoe surods ur juads
SM/IY [EUODIPPE [IEd 10] PIAIISQO

sem AMd UI 9seaIour IA-G I9[[ews Y

‘AMd PUE UONBIS[IJE UdIMIdq
UONEIO0SSE 91} JO %9F paure[dxa

ddd AMd Pue VAN Udamiaq
UONEID0SSE 31} JO %FF parnyded

DM TUS)SISUOD dI0UI PIUTBWIT

QuIn AIBJUIPIS WO} SYNSAI y3noylfe
‘SJUBIONJA02 A} padueyd AMdJ pue
wn ATejuapas pue YJAN Usamiaq
sasATeue pajsn(pe Afreminiy “($1°0-
96°0- 11D %6 ‘G£°0- = J) AMd 19MO]
Pey VAAIN UI p/urul 0€ < SUlAdIyoe
S[enpIArpuj ‘onrenb jsomoy oy

ur asoy3 uey (LS°0 ‘02°0 :ID %S6) AMd
19YS1Y S/W 6E"( PeY dWN ATR)Uapas

Jo anrenb 3sey3y oy ur syuedonied
*a[nrenb 1samo] a1 Yam pareduiod (s
/W 92°0) Vd [e1940 Jo sa[nrenb 1soysiy

‘uonemndod

[€30) 9} UT V(] [€30) puB VJAIN

9IOWI IIM PIJBIIOSSE SEM S TOMO']
‘(VAAIN) £1anoe TedisAyd snoroSia
pUE 9]BISPOJA PAPUSWIUIOIAI 3}

ur p 1od urwa g 1seay e Ajerewrxordde

juads syuedionied ay) Jo %9,

"SOIUI (G8%‘F = U) £102-2 10T Y} 10
(L¥€v = 1) 6002-800¢C oY) 16 pIssasse
AMd PUE “Vd JO JuawaInseaw
1 1sea] Je pey oym syuedronied
961‘G papnpur ajdures Apms ayJ,
JUSUWISSISSE [BITUID 600¢-800¢ 93 18
AMd 10J P2INSeaul }SI1j SeM dUI[oseq
SISA[eUR 104 'SIA G 0 § A19A9 19)Je
SUOIBUTWEXD [BITUI[D pUue SAAINS
arreuuonsanb ym dn pamorjoj a1om
syuedronied *(%g. sem ayer asuodsar)
G861 UI ApNIS 91} 0) PAIMIDAI
aIoM ‘SIA GG 0] G¢ pagde a[ewIa)
pue a[ewW gL ‘0T INOQY "ApMIs 110402 I]
[TBYIIIYM 94} WOI} PIIOBNXI SEM BIR(
‘enuioj uonendurod-3
pue uorssaidar reaury apdnnur
ursn auop sem sIsA[euy ‘siojerpaur
aqissod se pazA[eue a1am (TAF) Xopul
ssewr Apo( pue (D) 99USIJUINIIID
15T\ (dd) @1nssaxd poojq d1j0IseIq
pue (4gs) ainssaid poo[q J1[01sAS
*(s/ux) (AMd-J0) L10070A 9aBM ds[nd
[eIOUId)-PIIOILD 9] SSISSE 0) PAST Sem
punosenn a[qelIod ‘eiep UONLII[IIIL
WIO0IJ Pale[NOTed d1oMm (p/urur)
auIn A1BJU9PaS pue p/Url - VAN
urjuads awn AMEV UoMeId[add.
a3eI19AR 91} SB PISSISSE SBM YV
-a8e Jo s14 ¢ 03 ypIIq woxy dn-pamofjof
pue 110402 1I1q ([1ze1g) selo[od

"Aprus [ [[EY2)YM ST, :SSAUJTIS
onIoe ur sadueyod ure)-3uo| pue
‘101ARYQq A1RJUIPIS ‘AITATIOR [BITISAUJ

[8] (210C) TR 10
Leyqy-1peurgy

‘sympe
SunoA uerizeig ur SSAUNS [BLI91IR

2861 a1 Jo syuedronted ay) uo pasn )M P3IBIJOSSE 91k WI-ATR)USPAS [2] (sT0T)
SEM POYJ9W SISA[EUR [BUONIAS-SSOI) PUR Yd Painseawl A[oandalqo Apnis oy, ‘[ 19 BLIOH
‘Anowouo) uoneuerdde Sursn
(x1v) Xopur uonejuawdny pue (AMd)
K100[9A 9ABM 3S[N 9]} PIINSBIW
Apmys Y], M T I0J 19]9UWIOI[AIIB
U [)IM PaInseaul A[9An29(qo
Sem Yd A[Tep o], *SISOIS[OSOIdIY
pue s1aIeworg ‘9[A1sajIT  *(SV) SSoUyNs [BLI9LY PUR Y U2am1aq
pasn Apms [BUOTIOAS-SSOID YL, *Apnis uonNeOSSe 9y} 910[dxd 0] ‘A[pu0dag
9} UI papn[oul 919M SIA Gg-gT Jo sade  ‘sympe SunoA ‘ystpams jo uonemndod
9} U9aMIa( ‘S)Npe SUnoA ‘Ystpams a1 ur ‘Arejuapas Juads awmn pue [9] (1202)

‘Supjours-uou ‘AyITeay pariodar-Jas (Vd) A1anoe [earsAyd uo eiep juasaid o],  ‘Te 19 S1oquiag

2100§

uoIsn|ouo
oldid S

S)NSayY

UOBUSAIR| aARRIqO (1A) sioyiny

3ur100s 0IJHJ pUB UOISN[OUOD ‘s)NsaI ‘ASojopoyjou ‘saA1}29(qo a1} 03 SUIPIOIIE SIITIE JO UOTIBIUISAIJ | 3|qel

31

https://doi.org/10.15280/jlm.2023.13.1.27



Gaurav Kapoor

"auo} ‘padueyoun
[BLI9)IB PISBAIOUI PUE Sy 0) SUIPBA]  POUTRUIAI SISHIBWIOI] JI[OBIOW pUR
‘uonouny ferpyopud parredwit Aq  A10)RWIWIRUI IOYIO S} INq PISLIIIUT

PazI1a)oeIRyd 9)B)S , SUTUONIPUOIAP,  ‘9)[0(EI9W PIOk JTUOPIYIBIE UR ‘PIOk
Ie[nosea e sajoword AJIANOBUI  OTOUIBIIIBSOIIOAXOIPAH-GT "'pPasnou
1ey) parenoads Apnis Goypin  (YH) 91el1lIeay pue Jgs ur agueyo ou ‘porzad a3 Inoy3noIy) pamorjoy
"PIOE DTOUQBIIIIBSOITIAXOIPAY-GT  Iaaamoy (g0 0 = d ‘SHurw 2 F g9 sns1oa SeM 1aTp J110Ted0s] "porrad A19A0031
u[ 9SBaIOUT SHww / ¥ g6) paseardul dqgd ‘Mg gd 19178 p om) pue ‘4g Surmp A[rep
Uk pue ‘Jg( paoueyua ‘Sy ‘uonounj  yim pajeaersSe xopur uonejuswiSne  ‘Yg 910§9q PIINSLIUI 2I9M UISI[OLIOUI
[eT[9Y}OPUS UT JUIISP UT S)NSAT [enuad oy, (QIN]) UONE[IPOSEA  PUE ‘UONBWWEJUT ‘UOT)IOUNJ TE[NISBA "UONBWWEJUT TBNISBA 9)B[BISI pUR
I01ARY9q A1RJUIPIS 01 9INS0dXd  PajeIPaUI-MO[j A10)1E [RIOWd) PUR 19118 "Aanoeur ayenuurs 0l (Yg) 1sa1 paq ‘SY ‘uonounysAp [eIjay10pus 0} ped| [11] (F102)
00 aInoe ey} pamoys sSurpury Apnis oy, [eIYOLIq UI SUI[I9P S[ENIBWAI 0} PA[Yd  JO P AL JuamIapun s3aafqns Ayeay ¢ pnom A1anoeur o) 21nsodxa ULI)-}I0YS ‘[& 39 BAOSON
*BLI9)LID UOISN[IXA 91} SUIMO[[0] I0)je
Apms siyy ur 9yedronted 01 paiddfes
9I9M UaWoM Ayeay Gz9 syuedronied
Apmys 1)) 10§ SUOP SEM UOLOUNY
I9AI[/PIOIAY)/[BUSI JO UOHBN[BAD
Se [[om se ‘Teaws noejodrueded
pue ‘uoneuruexa [eor30[009uA3
dds pue a8e [3im se [[om ‘Ayderdourureur 3seaiq papnjour
se (620°0 = d ‘g6T°0 = JUSIIIJO02-q) yorym wrerSord UOTIEN[BAS UNNOI Y
SLAIN 91eI9pOoul JO IquINU “Apmis
) PIM 10 (q) {ddS PIm se [am se sty ur ayedronaed o) payse a19m G10T
‘uowom fesnedousunsod (g0’ = d ‘192°0- = 1Ua101I009-q) (SLHIN) Amn[ pue 610z 1oquierdes usamiaq
UBS[ U JUSPIAD SIOW SEM UONB[III0D  SHSB) Jud[eAnba orjoqelaut jo raqunu QuIn JSI1j A1) 10§ JTUI[D S} PAIISIA
siy, ‘uowom [esnedouaunsod 12101 9]} (B) :YIIM PIIBIDOSSE SIN[BA oYM USWION ‘Te}IdSOH UOTaIe}ary ‘uawom [esnedouaunsod
ur Sy 1omof pue a[gord  AMd ‘Uowrom [esnedouaunsod 9saqo  jo orur) asnedoudyAr ) WIOIJ PI[[OIUD Aypreay ut aqyord remosea pue
J1[0(BIUIOIPILD 19)39q B YIIM PJB[AI -UOU U] "V{ JO AIsuajur SuIseaIour ym a1om oym udwom [esnedousaunsod  O[[0geIdU UO Y JO A1suajur Jo sjoad]  [01] (0202) T8 10
9  SIyd ey} a0uapiad papraoid Apmis sIy], A[Ieaul] paseardap AMd JO SoN[ea UBd[y  AYI[eay pey Apnis [BUOTIIIS-SSOID SIYT, JUSISJIP JO }090 o) a1ednsaaur o], sonodoerewrels

"POAISSqO SeM
K)1ATIOR MOT JO 109JJ3 A1) PUE $3)ARIP
UIIMII( UOT)IRINUT S RTRUIST

oN ‘(100 > d) a8ejuao1ad 18] Apoq

aroym Surpnour AMJ-JO JO SoINseaur ‘Kanoe
9UW02INO IS0 I0f Judunsnipe 1aye JO [9A9] UBIPaW 9Y} 0} SUIPIOIIE
9[qE>TBWAI PAUTEUIdI dOUIIJIP YT, paulap SeM Y JO S[9AI] MO SNSIOA
(1oo>d‘s/wHTFL L SAS/WHFTFO6 Y3ty 'p 9 01 dn 105 syuedronted ay)
:sjonuo)) (M) pue goo=d‘s/mgTF¢gsa Aquiom ([yoaNwe)| 1reaynoy ‘(wdo]
S/W QT F G'6 :SIIOQEIP YPIMm sjuaned (1) amurut 19d $)UN0d) I9)19WOIS[IIIL
710000>d‘S/WGTFQL'SAS/WLTFEE ue Aq passasse sem yd pue
{pauIquUIod S[0NU0d pue sjuaned (1):vd  ([eIIPaIA 10D1Y) 22149p J0D)owdAydg
‘dnoi8  y3ry ym syuedonred 0) paredwod AMd 9} 3ursn pamseaws sem (AMd-JO)
[0nU02 AY[eay Ul pue s331aqeIp ¢ -Jo 19ySIy pey yd mof pim syuedonied SV "S[OIIU0D paydlew-a8e pue -Xas 'sa1aqeIp ¢ 9dKy
adA yym pasouderp Apuadal sjuaned ‘sIsATeuUR [eU 9} Ul papnouIalom (0T pue sajaqerp g odA) yim syuaned M pasouderp Apuadai syuaned ur [6] (9102)
2 Ul SY PISEaIoul YIIM PIJe[aI ST Vd MO (0G=U) SISNOWS-UOU PUE (()S=U) SISHOUIS 00T PapPN[OUI ApNIS [EUONIIS-SSOID Y SV PISLIIOUT YIIM PIIBIOOSSE ST YJ MOT ‘Te 19 younyg
1095 uoIsn|Puo0D s)nsay UoNUIAIRU| EINieC](ele} (A) stoyiny
oldid . : c

1 panunuo) ‘| ajqeL

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43

32



Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

"$91101e310 0] QATJBUISI[E ]S B JOU ST
1787} SUI[BOARI SN[} ‘WOTIII[JOI dABM
pue sar1a)1e 981e] JO Ssaupns A[Pinoe
sa)e[edsa Supjows 1e31o Jey) swn
S 1s11J ) 10§ pamoys Apnis Juasaid ay,

'SIA 0T UBy) SS9 Supjous jo

A101s1y Suraey s1aows 3UNOA UT U9AD
PpUNoJ 9 ULD Wd)SAS TB[NISBA 3T} UO
Supjours 913012310 JO 109JJ9 SNOLIIA[AP
oy Jeyl parsad3ns Apnis oy} Jo s)nsax
9], "SIOMOWIS UT PAILAJ[D 9 0 PUNOJ
9I0M SOINSBAUI JUINIINO PISSISSE

*Apnis a3 Inoy3noIyy A[qesrewrar
Ppareaard ainssaid aspnd pue O1[01sAs
J1I0E pUE [BIPEI 0] ‘ANULLIMIu0))

‘(s1yg) Apmis a1]) Jo uoneINp

a1 Inoy3noIy) pajse| pue Jupjouwrs
1e310 Jo uonentul oy} 19)ye Apdwoid
JUSPIAS 9I9M SIDIPUI Y UI ST ISAY],
*SUOTIO9[JI dABM JO JSLI B 3UNOUAP (S0°0
> d ‘91°9 AQ) pareaa[s A[qexTeWaI XY
"SSQUJJNS JTI0k UT 3sLI & Sunouap (100°0
=d 0as/w1 08'0 AQ) AMd UT dseaIour

a[qexrewal payoaoid Supjows 1e31) UD[OWS JO J99JJ9 Y3 paIpnis Apms SIy L,

‘SI9YOWS-uou 0} pareduod uaym
sIdOUIs UT 1) Ul dUIOU] [BULSIRW B
Pa10919p 1Ay Apnis oy, ([100°0 > d]
%€8'0 —/+ 12'6) %9T Ul dsea1dur ue
PaIULWNIOP APNIS SIAOWS UT ‘%ET*()
-/+ 10°8 SeM SIaOoWs-uou 10§ GMI
*SI9XOWIS-UOU Ul UBY] SISOWS Ul Y31y
Ajqe>prewar sem 1y *(100°0 > d ‘s/w
€L°0 —/+ 68'L SNSIDA S/UI €5°0 —/+ ST'L)

‘wI0joAem amssard

OTIIOR 31} JO X[V YIIM UOTNIS[JAI
aABM puk AMd [BIOWRJ-PNOIBD HM
POSSISSE SEM SSIUJJIIS O1I0Y "USIsap
I9A0-SSOID ‘PAT[ONU0I-dINpadord
weys ‘pazIiwiopuel e 0} SUIpIodde
s109[qns Aypreay aAjomy ur 1e310 duo

'sadueyd

93e1]0A 0] SO3URYD SWIN[OA WLIOJSURI)
yey) sofdrourid orydeidowshiard

U0 paseq 321Aap pardepe ue jo sueowr
£q passasse a1am (M) 9oUrRISIP
dABMISUI pUe (D)) 9w 18910 ‘(1Y)
XopUuI UOMD3[JAI (IS) Xopul SSaUJIIS
Gurpnpour s1oyowered § 1L g -/+ £7C
Jo 93e a8er1oae Suraey SIOWS Gf pue

‘uonoaja1 aaem pue sanradord
onsepad onJtoe uo upjows 1e310 Jo [91] (#002) Te
109330 9Inoe Ay} parednsaaul Apnis oy, 10 sonodoydeip

‘sisATeue aaem asnd Surisn
ays rexaydizad e je gy uo Supjowrs

9 [[V "UONOUNJSAp [BI[OUIOPUL IIM  SISOWS-UOU Ul UBY) SISOWS UI 19Yy31y 1L ¢'1 -/+ 2'0¢ Jo a3e a8eI1aAR SUlrRYy JTUOIYD JO }93JJd A1) 91e3NSAAUT [s1] (800%)
S Pa1e[a1109 ST SUD[OWIS 090B]O) OTUOIYD  S/UWI §9°() SeM AMJ 01 SUTPU0dsarIod [§ SISOWS-UOU g S} PapNIUT Apnis o], 0} sem Apns 9y} JO 9A1393(q0 aYT, ‘[e 10 opurg
‘Apms 19319
ur 9ouedyrudis yoearjou pip AMd (¥ “I9)B[ S@9M INOJ pue ,p
=) s1ojows pasde[a1 ypim paredurod b, U0 sa[qeLIRA 1) 10] SUOP dIOM T
uaym (QT = u) s1onmb [nJssadons Apnis Ul SJUSWIDINSBIIA *T APTIS UI JISIA
Ul 90UdUNSqE JO M F I9)je paUI[dap 9[3urs e Je pap10231 a1oM AMJ pue
Ajqeyrewa1 X1y ‘g Apms ur ((670'0=d)  XIV ‘(H-dD-502 uorwQ) (dq) aassaid
‘uonessad  Jydrom pue (6y0°0 = d) 9soon[3 pooiq poojq [eryoe1q ‘uraisAs ropowdAyds
Supjours Jo M § 10)Je d[qIs1oadlr  {(100°0 > d) smeys Supjows g ‘@8e 91 ursn pamseauw a19M AMJ-J0
Aqrented ‘s1010€] YSII IBNOSEAOIPIBD  pUE X[y SUOWE UONILBIAUI JUBIYIUSIS pue XTy OIaIsAS Telrdso airysure[feH ‘(¢ Apmas)
[euonippe woij 9915 a3uel o3e apIm B POMOUS SISA[eu. UoIssa13al [eAoy ayy je o1ur Supjows sisA[eue aaem as[nd Uo UONBSSAD
e Jo sjuedronted ur XJy peoueyua 9[dnmA ‘s19yowsuouU Y} 0} doss oy wioxy syuedonied 1991unjoa upjours pue (1 Apnis) UONIJAI
pue uonounjsAp [eI[oYIOPUS YIIM  UOosLIedUIOd UT SISHNOWS UT PUs 19YSIY 0g papnpoul ¢ Apms ‘T Apnis oy} 9ABM [BLIS)IE UO SUD[OWS 911918310 [#1] (9002)
S Pa1e[o1100 ST SUD[OWS 000BqO) OTUOIYD)  dY} Je A[qed[TeWaI SeM XY ‘T Apnis U] UI SID[OWS-UOU PUe (()G=U) SIOWS JTUOIYD JO 193]} A1) 918SNSAAUT 9], “Te 38 TIyoy
109§ uoIsnPUoD) S)nsay UONUDAIRIU| °9Ad3IqO (14) sioyiny
oldid . . o

¢ panupuo) 'L 3|qeL

33

https://doi.org/10.15280/jlm.2023.13.1.27



Gaurav Kapoor

'S9LI9)IR SUTUIJNS AQ WIDISAS
IB[NOSBAOIPIED UO S}OJJJ ISIIAPE
aaey Supjows 91391e310 1eY) paIsaddns
s3urpuy Apnis 9y, ‘sIodows-uou
91} 03 uosIreduIOd UT SISOUIS OTUOIYD
ul peounouoid 310U dI9M S103JJO
959, 'SIOOWIS-UOU PUE SISHOUIS
OIuoIYd Ul AMd®] pue ¥H ‘dg
[ 9} pareAd[e Supjours anared ‘AjPInoy

‘Supjowus
JruoIyd aq Aewr sjyuaned aarsuarrodAy
UI SJUIAD TB[NISBAOIPIED U} UT ISII
9} puryaq wisrueydaw Surdropun
91 JO QU0 3, 'SIOWSUOU
JO S[OAS] 995 0} 9PBIAP B UB)
a10W 9e) AeUl )1 YSNOoyle ‘Uonessad
Supjows M 9[qISIOASI dIB YOIYM
‘UOTJOJ[JOI SABM PUB SSOUJJNS ON1I0E
POSIBI Y}IM PIJL[a1I0d ST Supjouws
an21e810 oTUoIYD Jo A10ISTY YIIM
uonendod aarsuslradAy [enuassa

9 PoleaIn}-uou Jey) papnouo0d Apnis ay,

"SI9OWS-UOU UT UBY) SISHNOWS ITUOIYD
Ul JU9)Xd 1918313 B 0) AMJB] PIIBAJ[D
Supjowg "dnoid jonuod ym paredurod
SUTW (€ 10§ PUD JOYSIY Je paUTeWaI pue
SUTUI G )& SI[OWS-UOU PUE SIIOUS
J1uoIYd yoq ur Apueoyrudis paseaour
AMdE] "ApuedyTuSIs 91eAd[d J0U

p1p anssaid as[ng ‘sUT GT 19)je [9Ad] ‘(pro s14 ¢'6¢ ‘0¢ = u) dnoid
auraseq 0} paurnya1 pue dnois [onuod [01 U0 IM paredwod pue surw
10 S[9AQ] dUT[aseq )M paredwrod (9 pue G ‘0¢ ‘ST ‘G ‘Ouraseq e AMdeq

SE SI[OUWIS-UOU PUE SIAOUIS OTUOIYD pue yH ‘dd poInseaw pue suru o | "POIaUI JLT)OUIO[[IISO

10q Ul SUTW G Je A[qeyIewal YH pue  Unpim (Sw g'T aunoodru) sanaredn om)  ue Suisn (AMdeq) A100[aA aaem asmnd
ddd pue dds 2y} sa1ea[d Supjowrs  paows ‘(P[o siA €8¢ ‘0F = U ‘S1ajows apjue-[eryoe1q unmseaw Aq Sy uo
*S[OIIU0D 10 SINOWS-UOU URY]) SISOUWS -uou ‘sa p[o s €'0€ ‘0% = U ‘s1ajows Supjous Jo $109]J9 OTUOIYD pUE dINoe [61]
aruoIyd ur Y31y aq o} punoj sem Jgs JTUOID) S103[qNs o[eW AYI[BAY [[V 9} dUTUIEXD 0] ST dANI3[qo Apmis a1, (5002) Te 10 W]
"uoNessad SuUD[owWS Jo 9peIIAP B
I19)Je S[9AJ] JuedYTUSIS-UOU 03 SUTUINIDI
s1o3ourered Sy yim (100°0 > d) 41
pue (10070 > d) XIv (100°0 > d) AMd ut
Juauraaoxdur yym drysuone[ar reaury
JuedTIUSIS B pBY UONESSad Jupjowis Jo (Y1) 9w JISUen) pue ‘(X[y) UONJIa[jaI
uoneInp ‘SIaOwWs-xa Uy ‘TINg pue ‘YH 9AeM AMJ Se PaPI0dal ‘SSauJns dnIoe

AVIA “xas ‘98e 10§ Sunsn(pe 10)je UaAd POPNOUT S)USWIAINSEI]A "UOIIBSSID

‘(100°0>d) gL pue (1000>d)X[v (1000 Supjows Jo s1& < pue ‘SIL Q[ > pue

>d) AMd pue snyejs Supjouwrs usamiaq 1 < 414 T > 0JUI PAPIAIP IOYIINJ dIOM

diysuone[a1 Ieaur| S[qedTEWAI B PUNOJ SIOOWS-XY *(89¢ = U) SINOWSUOU
Apms oy, ‘SIOWISUOU 0) UosLreduwod ur pue ‘(9€T1 = u) SIN[OWS-Xd (ST

SIOYOUIS-Xd PUE JUSLIND UI YJOC SSO[8C = U) SISNOWS JUILIND SE PIYISSE[I SIA ‘uorsua)rodA ur uonodafyey
0] PUNOJ SBM Y], SEIIYM ‘SIOWS-UOU (g 0 8T Jo 95e 9y} usamiaq (FSS = u) JABA\ OTIIOY PUE SV UO UONBSSID)

0) uostredurod Ul XJy pue AMd 19ysSrg uorsuaradAy renuassa ypm syuaned  upjowrs pue Supjows jo 1oedwy 8y} [81]
A[qe>[Teura1 pey SI9OWs-Xa pue JUaLmy) porean-uou paredwod Apnis 9y,  91en[eAd 01 ApnIs oy Jo 9AN23(qo Ay, (L002) Te 19 101e[

*90UROTTUSIS [EONSTIE)S

150] SAMJ 19130 Jo saueyd aynoe Inq
dVIN) 9mssaid [eLo)Ie UBaUI [eIoRI] PUE
“qH yuspuadop-awn ‘{0191$[0YD 810} 10§
Juaunsnipe 1aje (5200 = d) s[qesjrewar
SeM ST H 91 Ul AMJJY Ul 9SLI 3noe

uy *(50°0 > d) surpaseq ye uretp 10ySIy 21om

SUTW GT 38 AMdIY PUe ddS [eryoeiq ‘SLH ‘(8w 670 IuoyU00
ul ‘SN urjoung (Go'0 >d)SLH urpasel  aunooIu) 911918310 9U0 JUD[OWS Ia)je
‘uorsudradAy Inoyum sioxouwrs  Aj@Inoe arem AMd Sp[Ue-[eIouId) pue 4q uru G pue ‘g1 ‘G pue a10Jaq (SILN)
orewr ur ueyp) 193uof Is1s1ad 1090 orjo1sAs op[uy *(60'0 > d) SLH PUBSIN UI  SIOOWIS J[BUI JAISUIOULIOU AT UT ‘sIadoWs
9] pue ‘uorsualIadAy m s1ajows  (AMJJY) A1dojea asem asid [erouIgj-eay]  pue (SLH) SIOOWS a[eul dAIsUalIadAy  afewr aAIsualIadAy U g pue ssaujjns
9[eW Ul J¢ PUEB SSOUJJNS ONIOR UI  PUR dd [IYORI] “YH JO 9SLI S)NIL padnpul om] -Ajuam] Ul paInNsSeaul a1om [eL19)1e U0 SUnjoWsS 913918310 JO [21]
L 9SII sasned A[oInoe Supjows anaIed) Supjous Jet) pamoys ApmsaypjoImsaiayl,  AMd PUe ‘Jd ap[ue pue [eryoeiq ‘YH $199JJd 91nde 1)) pajednsaaur Apmis ay L, (2002) e 19 99Uy
1035 uolsn[aUoD s)nsoy UONUIAIRIU| QAIRIGO (14) sioyiny
0ldid . . o

€ panunuo) °| 3|qeL

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43

34



Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

“UQWIOM UT UONOUNYSAD [BI[9}OPUD
M PaJe[a110d Jou st uondwnsuod
[0yo9[e d)1eIapOow 03 JYSI|
1B} INQ UONOUNYSAP [BI[2U}OPUD (IIM
Ppo1e[a1109 st uondumsuod [0yoore

L Aaeay ye1) 15933ns s3urpury 9say ],

"UoNIUNJ IB[NISEA I0] [NJULIRY 9]
Kewr 9s 1ad 9xBIUT [OYOI[Y *SIONULIP
-UOU Ul UBY]) SID[ULIP [0YOI[e
JYSI] UI U9AS I9MO] A[qed[IeUIaI
ST QA Y pue uondumsuod
[0oy02[e 03 uonyeya1 ur paireduir

L ST I 1B s1s983ns Apnis oy,
*9SBasIp
Ie[noseaorpied onewoldwAs jo
9OUAIINIIO 1) A10J3q [[OM $95591dXd
ey} [OYOO[e JO }09Jj0 2and3101d
IB[NOSeA B ()M 9[qnedurod se pamala
9q Aew s3uIpuly 9saY[, "'USWIOM
ur A[qejou ‘98e A[1ed Ue Je SSaUpNS
Ie[nosea 109pje Aeut joyood[e jo Ainuenb

9 91BIIPOUT JO A[BIUT JBY) PAPNIU0D Y],

“(200'0=d ‘%S¢
F %6'8 'SA %G F %6°G) SIN[ULIP-UOU
01 uostredurod ur JomoJ A[qexTewar
9q 0] PUNOJ dI9M SINULIP AARIY
ut QA oYM (160 =d ‘G'¢F 1°8 "sA
%ET F %g'Q) STOULIP-UOU PUR SISULIP
9JeIopOU UdIMId] (TIAL] UT OUSIJJIP
J[qe>TRWAI OU SeM dIdY [, ‘sisA[eue 1red
POYDIBW UT SIHULIP-UOU 0M) AJUaM]
pue s1uLIp AABoY 0M] AJuam) pue
SOLI0}SIY [edTpaW pue a8e 10§ paydjew
SIOMULIP-UOU A)JIj pUE SID[ULIP
9jeropowt Ayyy paredwod Apnis ay,
(68T
01 €7'T IO %S6 F0°C “dO) dAISSIOXd
(282 019%'T ‘ID %S6 ‘S0°C “YO)
Aneay ‘(281 01 TO'T ‘ID %S6 ‘9€'T ‘UO)
a1eIapowW (G2 T 01 0T T ‘ID %S6 ‘8€'1
“40) 131 :dnois 1yurIp-uou 9y Ul
ue) sdno18 1oxuLIp § o) Ul paseaIour
Apueonrudis aq 0) punoj sem a[nrenb
3samo[ o) ul QA Suraey Jo sppo
9} ‘S1010BJ ST I9)0 I0J Juaunsn(pe
18V '(510°0 = d) dnoid 1exurp
-uou oy} pue dnoid 1urIp [oyooe
1YSI] o) U9aMIaq (JINA UT IUIIP
J[qedIewar e sem 219y, *(100°0 > d
950’ F %E’S ‘STOULIP AABIY DAISSIIXD
%6°C F %SG ‘s1ouLIp AABDY (9%0°C F
%09 ‘SI[ULIP dJBIDPOUI %0’E F %29
‘ST[ULIP IYSI] ‘%P € F %9°9 ‘SIULIP
-uou) uonemndod Apnis ainua ay ur
uondwnsuod [0Y0d[e YIIM 90ULPIOII.

Ul SUI[OIp [enpeid e pamoys QA USW FE/‘C Ul AL peInseaw Apmis ayJ,

“IH pue 49 ‘98e jo juspuadapur a1om
s3urpury 9say [, JuedHIUIIS JOU SEM
siy Ing ‘AMd 01 Teuontodoid Ajasiaaut
SI 9Y[BIUI [O0I[R UdW U] ‘SIDULIP
-uou )M paredwod uaym AMdJ
1amo[ (¥1°0- 01 85°0- ‘ID %S6) S/UW 9€°0
B JJIM PO)R[O110d ST P/SSB[8 [ = / < JO
9yeIUT 93BI9A9( II[OYO[B UB USWIOM U]

'sdnoi8 moj a1} Suowre

A U 90USIJIP JuedyIudIs ou sem
a1ay], *(O[M/3 08¢ <) s1oULIp Aaeay
pue (m/3 08z 01 3 0% T <) SIULIP
ajerapout ‘(3im/3 oF 1 018 () <) SIULIP
1431 ‘(om/3 0) s1exuLIp-uou :sdnoid
1INoj 0JUul PAPIAIP 9I9M §)23[qns o],
‘uonduwnsuod [0Yod[e U0 UONBULIOJUT
pap1aoxd oym si£ 98-, 1 pade uouiom

202 Ul AL peInseaur Apn3s SIy L,

"(O1m/8 0F <) STULIP AABSY JATSSIOXD pUB
‘Cim/3 0gE 01 08¢ <) SIULIP Areay
‘C1m/8 08¢ 031 OFT <) SISULIP A)eIIPOU
‘Cim/8 0v1 01 0 <) SIULIP 131 ‘(M/83 0)
SIOULIP-uoU ‘sdnoi8 9ATj OJUT PIPIAIP
219M $393[qns 9y, ‘steardsoy [erouald
991T]) 1B YBIUT [OY[0I[E WO UOT)BULIOFUT

‘Apmis
uede( UONE[IP PAIRIPAW-MO[J :USUWIOM
ul s1auLIp Aaeay ur pairedur st
IN( SIS[ULIP [0Y0J[E d)eIdpOow 0] IYII| i
ur paatasaxd st uonouny rerpyopuy  (020z) ‘Te 10 BpO

‘uonouny
[erdpopud uo uondumnsuod [oyode

pop1aoid oym sih 18-Tg paSe Juapuadap-9sop JO $199JJ S} AJBWNSD [e2]

‘AMd Aq pazA[eue
SEM SSQUJJIIS OT)I0E PUE YEIUI [00d[8

9} 9ALIOP 01 pasn sem a1reuuonsanb y

‘(uawiom £gg pue uaw O¢)
Iopuag Aq paygnens a1om siA gg pagde
USUIOM PUE UIUI YIIM BIED [BUONIS

-SS0I0 oY) pazATeue Apms 110402 9], © IOYIOYM pauruexa Apnis juasaid ay,

01 sem Apmys SIy) Jo 2A199[qo 9y, (L10T) Te 39 epO

-a8e 193unoA

e Je Juasald Apealfe SI Ssouyns onIoe
pue aye1ul [04oo[e Uaamlaq uonedr [zz] (002) Te1e

USZ[{ Uap UBA

2100§

uolsn[ouo
0103d [} PUIOTD)

SIEEN

UONUAIRU|

aAdRIqO (14) sioyiny

¥ panupuo) °| ajqeL

35

https://doi.org/10.15280/jlm.2023.13.1.27



Gaurav Kapoor

‘uour
asouede( ur uonIUNJSAp [RI[OYIOPUD
Jo 1030€] dst1 Juapuadapur

ue 9q Aewr uondwnsuod [0yode

9 Aaeay Jey) papn[ouod Apnis ayJ,

“U}[eoY [BLI91IE 910)SDI 10 9A19saId
0] 9OUQISI[OPE UI SIIqRY 9S3Y} JO
uondope juaaaid 0) paau sar3ajens
qifeay dl[qnd 'SV pasiel \pim
193980} pue A[[eNpIATPUI PIIL[O1I0D
SeM 9SN [OYOJ[. JO ANISudjul

PUE S[0AS] MO] J& UdAD 91ns0dxXd

G Supjows jey) papn[ouod Apnis ayJ, 01 aIsodxa jey pasroid InsaiApms ay,

-o8e 3unoAk
Je 9Zeurep IB[NOSEA 0) PIJL[AI ST
uonduInsuod [0Yod[e JO JUNowe 3}
Zuneaatd Jey) 90uapI1ad o) syroddns
Surpuy sy, "XTV 19y31y Ajqesreurax
© PR SID[ULIP }SA1ABIY )

9 ‘uowt 3unoA Ayireay jo uonendod e ug

‘A[oanoadsal

(S6'7-ST'T) 6€C PUR (21°2-S¥°0) 86°0
(9L°1-2%°0) 98°0 (0S'7-69°0) 92T 910M SO
_uwwmz.aﬁm.w—ﬂm_um\r_:zg wﬁ__ucomwwboo
9y, ‘A[oanoadsar ‘(02°6-95°1) 66°C

pue (6z2-25°0) 60°T “(99°T-€¥°0) ¥8°0
(68°€-29°0) 19T 91oM SIULIP (JOUBT[ID
p/wd 0'9% <) Aaeay pue ‘(Jouetpd
p/ws 6°GH-0"€g) deIdpOU (JOURTID
p/wid 0°€g >) WS TOULI0] 10§ (%E'S >)
AINA% MOTJo (1D %S6) SO parsnipe
-98e oY) ‘sIULIP-UOU IIM pareduro)
"(10°0 > d) s1oxuLIp-UuOU URY} ANA%
ueow pajsn(pe-a8e 19M0[ & pey [OUBY}D

p/ws 9¥ 2 UeIp OYM S[ENpIAIpU

"[c00°0 = d s/ (826'0-622"0)
€09°0 9SBaIIUI PaISn(pe ueaw] SIULIP
I'I PUE SIOWS-I3A3U 0) uosireduwod ur

AMJ I9YS1y pey SIS ULIP [ OS[e 91om
oym siaxjows Y31y, yety) os ‘AIsuaiur
[0YO09Te pue AIsuaiul SUD[OUIS JO 10319
QATIPPE UB seM 919U, ‘[€10°0 = d ‘s/w
(927°0-550°0) 992°0 9ULISJJIP paisn(pe
UBoW ‘s/W $09°0 ¥ L9°G I'T 'SA8'0 T G8'G
[H] STOMULIP AISTIUI-YSTY UT PIIB[BISd
PeY AMd ‘(091°0 = d) s1oyj0uIs 10AU

01 AMd Tefruats pey Supjows ymb oym
sjuednred '[100°0 = d ‘s/w ($££°0-280°0)
112°0 9OUAIIP pajsn(pe ueaw ‘s/w
LL9°0F TL'S *SAGZL'0 F 18°G] SIaxours
-uou 0} uostreduwod ur AMd I19Y31g
1M PaIe[a1100 sem Supjows 19Yy3Iy

‘p/sseS 1 > Surwnsuod asoy) PIm
paredwiod X1y 19431y (29 ‘10°0 ID %S6)
%6¢°S B pey p/sasse[3 ¢ < 3urunsuod
9sS0Y] ‘[0191S9[0YO-T(H pPue [INg
‘Supfows JUSIIND 10J JuaUNSN[pe I}y
‘(p/sse3 T >) s1oyuLIp 1Y3I[ A1oA (pIM
paredurod X[y Ul 9OUIINIP (L9 ‘T°0 1D
%S6) %¥'€ PUe (6°C ‘9°¢- 1D %S6) %C'0
‘(0°€ ‘2% 1D %S6) %9°0- € ‘A[oandadsar
‘pey p/I0Y0I[e JO $9sSe[3 ¢ < JURIp Oym
10 ‘p/sasse[3 g 01 T YUBIP OYM “S[ULIP
JOU PIp oYM $103[qN§ X[y PUE 3BIUT
[0Y09Te uaam1aq uone[a1 papeisd aanisod

B PajuaWNOO0p Apnis 9y} Jo J[NsaI oY,

‘erwaIodAy aAnoear
Sunmp sjuswaInseaw (JIA A1911e
[eryoerIq Aq passasse sem UOTOUNY
[ereypopuy ‘p 1od [oueys jo suweid
0JUI BIEP 9} PAIISAUO0D pue saeIanaq
[oyo2[e jo dwnjoa pue Aouanbaxy
91 IN0OQE PIYSe 9I9M S[ENPIAIPUI YT,
"$10Z PUB £10g Ul ApTIs saprunuuio)
ur sty A101e[NOII) 9} I9pun
SONIUNWILIOD OM) U SYUSPISAI WIOIJ
Po1NIdAI a19M ‘SIA 62-0€ pade uawt
INOJ paIpuny INoj papnul Apnis siyL,

‘uonouny
[eraopus uo uondurnsuod [0yode
J0199jj0 [enualod a1} SUTWIIAAP O,

[22] (910T)
‘[e 10 eyeUR],

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43

*(p Supuup reord4) e uo

suLp 0T < [TH] L1suaiur Aaeat]) Aaeay
pue ‘(6-€ [IA] Asuayur wnrpaur)
wnipaw ‘(g > [17] Asuaiur 1y3iy)
Sup[uip jo Asuajur pue (Y31 10 Moy)
Aouanbaij Jo siseq ay) UO PayISSe[d

s1 uondwnsuod [0Y0o]y "PIUTELIdIS.
9IoM (9UINAJI] UT $9)191831D

02 > ,I9AdU 10 MO[, PUE ‘66-07
JAeIdpour, ‘00T 2 31y, Asuajur
PpUe (19)]OWS-Uuou pue SIaYOWS)
smye)s Supjows ‘Apnis udIpIyD

pue syuared Jo Apmg reurpmrSuo|
uoAy 9y woij syuedonred 991

ur sIA LT pue ‘GT ‘€T e asn [oyooe 'SIA LT 1B SV UO 90UdISI[OpE

pue 3upjows I} SSISSE 0} POYIOUWL Surmp a1nsodxa [oyod[e pue [92] (6102)
salreuuonsanb ay) pasn Apnis sIyf, Supjows jo 10edWI 91} SUIULISAP O], ‘[e 19 BpD[RIRYD
‘S[opOW UOISSII3a1
Ieaul] 3UISN PaUTULIdIAP SeM
X[V PUR [9AS] 9[BIUI [0JOI[B UdaMId(
UOTIB[A1I0D A ], "991Adp J0d0wdAydg
e 3ursn Anawouo) uoneue[dde ferper
Aq parewnsa sem X[y 9L, ‘PAUIULIAAD
91aM 3seasIp (AD) TB[NISBAOIPILD 10] ‘uowt unok
$10)08J s11 pue uondwnsuod [oyode Ayreay jo uonemdod e ur uonoafjal
JO [9A9] Y, "PAIPMIS d1aM Apnis 9ABM [BLIDLIE JO 9INSBOW B X[V oY)
-s)Npy SUNOZ UISTY SISOIS[ISOIdY)Y U0 uondurnsuod [0y 0d[e JO 103} a1} [sz] (s002)

oY) wioyj (s14 gg o3e uBaWI) USWI 6ZE Apmis 0 sem Apnis ayl Jo aandalqo ayy,  ‘Te1e dliiy, uea

2100§

uoIsn|Puo
0103d ISN[DU0)

snsay

UONUDAIIU| 9Ad3IqO (14) sioyiny

[de]
G panunuo) ‘| 3|qeL e



Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

‘syuaned 9saY) UI 90UIISIUDS
armewnaid Sunioddns ‘98e

IIM SSaUJINIS oOnIoe Jo uoissaidord
PoseaIdUr Uk )M PIIB[OII0Dd

9 SI SIAL 18U} PapNOU0D Apnis oy,

‘a3e

Ppue Xas YIIm parrea pue xo[duiod
2I0W SEM [JNF PUB Sy Udamiaq
drysuoneya1 oy} ‘sal1d1Ie J1)Se[d
u] ‘TING ToYSIY YIIM pajeIa[adoe

"assaid [er19)Ie UBOW puUe

‘s)Iqey Supjows quauyear) Snip ‘sanfea
auraseq “1opuagd ‘98e 10J syusunsn(pe
I9)Je PAYIPOWIUN 9I9M SI[NSAY

'sdnoi8 1o1)0 ur uey) (SuIoIpuis
J1[0qBIOW “*3°T) $101IBJ YSLI I0UI

pue 921y pm dnoisd ayy ut (10°0 > d)
1oyS1y Ajqexrewra1 sem ‘amssaid asnd
urjouing ‘AMd ur aseaour ayy ‘dn
-MOT[0] 91} SULIM(J 'STI0)I€J M[SLI 0M] 0}
019Z 1M sdNnoid ur uety) S1I0108J JSII AD
a10wW pue 321 YPIM dnoid sy ur (100°0
> d) 1oy8y Apueoyrusdis a1om AMd pue

‘Quruneaid ewse[d ‘YH ‘dd ‘Ourfeseqly oul[oseq Je PayISSed a1am s103[qns 9%

‘TING 19YSty

1M pajead[d AMJ ‘05 Aue Jo uour ur
JOU N ‘UdWIOM I9p[0 pue pade-a[pprur
uy "o3e 19p[o uey) a3e 193unok je

[N UM SI0W PaU[Idp ANIGISUBISIP
PhOIBD ‘USWIOM PUB U U]

-o3uer 9. 9[oyM d1]) SSOIJE JUISISUOI
a19M [N Yim saniadoid [erouwaj pue
[eryoeiIq jo sdigsuone[a1 9y} ‘Udauom
pue uaw Uy ‘AJI[IGISUA)ISIP [BLI9)IR

10} puan a1soddo ue YIIM ‘SaLI0]1119)

‘AMd dnioe
pue “4H ‘dd JO SUOTIBUTULIdAP ‘A9AINS
9y} Jo pua pue Suruurdaq oy 18 ‘pey
pue SIA XIS 10] POMO[[0] 919M $323[qn§
*SUOLI9)LID [RUONIPEN) 0) SUIPIOJIE
payissepd ‘erwadAS1odAy pue
‘erwapr1aoA[SinIodAy ‘erwaprdisAp
‘xopul ssewl Apoq ‘uorsualradAy

:9I9M SIOJOBJ ST AD 9,

's}Iqey Supjows 10§ Jusunisnipe 19)je
‘(e10WI pUE 931V} O} 0ISZ WIOIJ) SI0}OLJ
SSII AD JO I9quINU 1131} 0} SUIPIOIIE

‘wd)sAs punosenn Supoen

-[[EM [}IM PIINSBIW 19M AMJ-JO pUe
SOLI0}IE [BIYIRI] PUE [BIOWD] ‘PT)OILD
Ay, ‘(uswom 960G ‘sik 6’y a3e
UBIPaW) S[ENPIAIPUI 90T PI[[OIUD

"(SW)
QUIOIPUAS JT[OqeRIdW M $1I3[qns
ur 98e YIm Sy jo uorssardord oy
91eI9[900k 1YSIW SI010B] MSH O[[0qrIoW
J0 SuLIISN[D B I9YJoyM d)BN[RAd [eg]
01 sem Apmys 9y Jo asodind ay [, (9002) Te 19 Iejes

"S1A 9g 01 0T wo1j 93uer a3e ue sso1oe

S9LI91IE IB[NOSNUI JO SSAUJNS pue [T® UI TN YAIM PaseaIour 19)9Werp Aquwopues1 ‘udisap paseq-uonemndod JU9ISISU0D SeM [ PUB SV U2aM1aq [2€] (s00T)
8 I9)9wWerp 9y ‘98uer ae opm B SSOIOY [e110)1e qQUaumSn(pe I9)je pue 210jog [eUONO3s-ss010 Y} pasn Apnis oy, drysuone[a1 oy ISyIayM 91e3NSOAUI 0],  Te 19 SD[eYqa7Z
‘aAD Jo uonuaadxd
pue uonoa1ap A[1es o 10§
suonedTduIl 9[qesIeuIal dARY [[IM
SV pue £11s9q0 U29M19( UOIB[III0D
aarsnya ay uneoardxa ‘QAD
Jo yuawdoaAap 21NNy 9y} UL SY (oreuay
Jo antea onsoudoid oy pue A1saqo %2S ‘P10 s1BaA 0T F ¢9) siuedronied
Jo douareaald ay) SuLIpISUO)) LL1'9 Suoure syeaIaul ade 14-(T SSOIOE
'SV pue sniqey Apoq usomiaq P91s91 sem UONB[A1100 SY-A1saqo
drysuoneex ay jo Airxe[durod oYL (T2 ‘66°0-98°0 ‘G8°0 > ) (UHM)
oy pajensny oy, ‘xopered onex diy-isrem pue (_w/3Y 0% < ‘6'6€
Ai1saqo a3 01 Surpnye ‘s1010ej -0€ ‘6'62-ST ‘G2 > ) IIN9 Aq 2D pue ‘10
MSU (AAD) 9SLISIP TB[NISBAOIPIED ‘XIy 9y} paredwod Apms oy, "auIaseq
uourwod Jo yuspuadapur ‘) pue "00T x SHWUL/TW §'Z F 8%'F SBM 2D Je SISOI9[IS0IaIY Jo ApmiS o1uyly
D Y31y pue X]y MO[ Se pauyap SV pue ‘01 x SHWW/TW 9°G ¥ 9¢'¢T Sem 1D DA oY) Ut pafjo1ud syuednred
SS9 9ARY 03 A[OYI[ 9I0W dIOM YHM ‘%2'C F %881 SeM X[y o8e1oae oy, ur (Aomsers A1a)Ie [[ews ‘gD *f)1saqo pue gy
pue T]Ag 1oysiy yim sjyuedonted Pa19937[09 Sem eiep 919[duIod asoym ‘Aonserd A1ar1e agre| ‘1)) Anse[a udamiaq drysuone[al a3 91e3nsaAul [1€] (0202)
. 9y} Jey) parensuowap Apnys sty ], ‘syuednied G18C Jo XTY o pasAeue Ay, MO[ pue XJy Y31y Se pauyap sem §y 0} sem Apmys st jo asodind ay, ‘e19 ueSo
1095 uoIsnpuoD s)nsay UONUIAIRU| EINiec](ele} (A) stoyiny
01qd ! ! 1309f

9 panupuo) °L 3|qeL

37

https://doi.org/10.15280/jlm.2023.13.1.27



Gaurav Kapoor

SV
931e[ ur uonINPaI e Y3NOIY) ‘S[OAd]
pidi| [euriou pue HST ynm sjuaned

JO JudUIIBAI) AY) UT [EIOTJoUaq
9q Aewr uona[dop [0191S9[0YD
L QAISUIUI JBY} POPN[OU0D APNIS aY],

"S9SBASIp
IB[NISBAOIPIED }I9A0 JNOYIIM
$199[qns 1Y319MI19A0/959q0 UI pasIel

9 ST 9[SLI AD JO Id[Iew pazruS0dal € ‘S

'synpe pagde-s[ppru
ur SUTUSJJNIS [BLI9)I. 10 10)08] S &
se sarnseaw Ayisodipe jo aoueyrodur
ap 11oddns s3urpury asay],
"SSQUITIS A191Te 93IR] YIM PaYUI]
Q9  aIBIEJ[BIAISIA PUR A)IS9(]0 [BUILIOPQY

“(80'0 = d ‘BHww
C-/+ L9 'sA ¢ ~/+1,)aissaxd asind
ur uono[dap & pIemo) puaIn e Sem I3,
(v0'0=d ‘Bt g -/+ 18 'SA T -/+€8) dd
affoise1p pue ($0°0 = d ‘SHWwW g -/+ L01
"SAg -/+ T1T) ueaw a1om se (¢0'0 =d
‘SHWW g -/+ 8FT 'SA € —/+ FST) JUdUNELIT)
UIIBISEAIO)R 19)Je JIOMO[ SeM J¢ JI[0ISAS
[eryoeig (€070 = d ‘SHuIw/TW 500
-/+ €7°0 "SA €0°0 —/+ 9€°( ‘UNEBISLAIOIR
'sA 0@oe[d) JUsUIBAI) 19)J8 9IOUT SEM
aouerdurod [enalIe oTurdsAS *(g0°0 = d)
%€ —/+ %/, Aq (0131591010 uraroxdodI
AKy1suap y3ry pastel pue ‘Ajoandadsal
‘(€000 =d) %S ~/+ %€ET pue (1000
>d) %¢g -/+ 8% (100°0 > d) %2 ~/+ %9¢
Aq S[OAS] 9P1192A[311) pUE [019)SA[OYD
urroxdodi A)1suap-mo| pue [810) JO [9A9]
9] PauUI[I9p UOIIUSAIIIUT ULJRISBAIO)Y
e} punoj Apnis a3 Jo JNsa1 Ay [,
‘(eroro=drog'T
‘91°0 ID%S6 *S/W €2°0 (TIAIS) UTEUISI
S[01U0J pue $193[qns JYS1oMISA0
/9s9q0 Suoure gy Ul 90UIIJIP
o ‘sarpnys Ajrenb ysiy, SuizAeue
uwYM (10000 > d *28°T ‘9T°0 ID%S6
20T ANS) XIV pue ($10°0 =d 52°0
‘80°0 IO %S6 *S/W TH°0 AINS) AMdeq
‘(50070 =d ‘98°0 ‘ST°0 ID%S6 ‘S/W 0S50
[IAS] @ouaIayIp UBSW pazZIpIepUR)S)
AMdJ-J 19yS1y A[qexTewal pey
$109[qns JY319MI19A0/959q0 ‘S[OIIUOD 0}
pareduwod Jey) punoj sIsA[eue-e1auw oy,
‘Iopuagd pue a3e 10j Jusaunsn(pe 1aiye
SV YIIM pajerodosse A[oanisod paurewal
Pue AMd YIm paje[a1109 Aj3uomns
aIoM ‘(VX( BIA) SSBU 1B [RISISIA pPUR
DM Surpnjout ‘A11saqo [euriopqe jo
saInseal ‘odejuadrad jej Apoq ypm jou
mnq (50°0 > d Y10q) [INF M PIIRIDOSSE
Ajge>rewal a1om AMJ dp[Ue-TeIyoriq
pue AMd [eI0WR]-ProIed 1oq
Jey) paIuaWNOOp ApNIs 93 JO NS YL,

"e110€ SUTPUDISE 1) JO AT)OUWIIO[OA
191ddo( pue Anowouo) uoneue[dde
proed Suisn A[9AISEAUI-UOU PAINSEIUI
sem 2ouerduIod [eII9)IR JTUIISAS
"Jjusunear 0qaded Jo sour I} pue
(p/8w og) Ade1at]) UNBISBAIO)R JO SOUT
€ POAI9DaI HS] T 98e)s Ynm syuaned
omy-fuamy ‘udrsop Apmis I0A0-SS0ID
‘papulI[q-9[qNOp ‘PIZIWIOPUEI € U]

*(HSI) uorsualradAy J1[01SAS Pare[osT

i sjuened orweprdijouriou ur Jq

pue Sy 981e[ UO UOIIONPAI [0I9)SA[OYD
QAISUQIULT JO S109JJ0 oY) 9188NsoAUI O,

[8€] (2002)
‘e 19 191119

‘papnjout a1om
(sTomuod 88T ‘s19a(qns 1yS1omIano
/95970 $Z1‘T) SAIPMIS QT JO [€10} Y
‘PayoI1Bas A[[EONBUWIISAS 9I9M X[y pUE
‘AMdeq AMJ-JO PUE SSaUYS1oMI2A0
/K11s9qo usamiaq drysuone[ar ayy

Suneneas saIpniS "PIIUINYOI-SSOII 's109[qns
suone)o pue (FSVIINE ‘ANITATIN Ayyreay ur Sy U0 SSAUIYSIOMIDA0
‘39) saseqejep SuIsn yo1eas 2INJeId| /K1saqo Jo 1oedur oy Sunenyeas [cg]

Pa1onpuod Apnys sIsA[eue-elow Y,  SIsA[eue-elowl e pauriojiad Apmis oy,  (L102) ‘TR0 I'T

‘AMd Aq SV auTuLIa)9p 0) puE

SOp[UE pUE SULIR 91} UI A[SNOdURI[NUIIS

dg amseaur 0) pasn sem (snyd 000T-dA

uoIuI()) 9OTAIP SUTUSDIOS TB[NISBA
OTIBUWIOINE BT[], "PAIINIISI 9I9M (sTeaA Ul £11S9qo [eroual uey) Sy jo 10301paid
0G ‘uowom (2 ‘uowr 92) syuednied 19119 B 9q Aewr anssn asodIpe [BI9ISIA

XIS A110J poIPUNY 9UO JO €101 Y  PUE [BUIWUOPJE IYIOYM UTULIAIIP OF,

‘s)inpe pade-a[ppIrua

[¥€] (s102)
‘Te 19 1assens

2100§

uoIsn|auo
0ldid IR

SINEEN

UONUSAIRU| aAdRIqO (14) sioyiny

2 panunuo) ‘| 3|qelL

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43

38



Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

'SV JO YSI 1DYSIY B (PIM
Ppalerdosse a1om onel D-TAH/DI pue
D-IA'TPS [949] Y31y pue ‘s109[qns
aArsuajourIou ur uorssaxdord
Sy 101paid Apuapuadapur
ued onel D-TAH/DL pue

9 D-TA'IPS 1Y} Pajuawniop Apnis ay,

'SV 9onpai1 A[gedIewal

0} pareadde syuade Surromoy

-prdr7 "sorroyre 931 9} JO SSOUIINS
9} pue [o193s9[0yd ewise[d usamiaq

‘(co0=d ‘perL 01
90T'T {ID%S6 ‘298°C =Y ‘T SA[NISL, 'SA €
sa[n19],) samuenb mof uet uorssardord
Sy dofoaap 01 A[9[I] 210U 319M S323[qns

sa[nuenb [o1a1s9j0yd-ure101dodl]
K1suap-mor asuap [rews ySiH
'S9JBLIBAOD 10 UOTIIAII0D 19)Je AMJ JO
uorssardoxd oy ouTuULIIAP A[qEIEUIDI
PMod (100°0 =d ‘2T9'T 03 9ET'T

11D %96 ‘6SE°T = ¥O0) O-TAH/DI pue
(#10°0=d ‘889'€ 03 2911 :ID %S6 ‘0L0°C
=40) D-1a71ps ‘s1epwered AMJ [[&
)M PIJB[AII0D B} SONEI [0I]SA[OYD
auo Auo sem D-TAH/OL (1000 > d
‘6.2°0=9) AMdV pPue (1000 > d ‘2220
=¢) AMd dn-mo[[0j (M Paje[a1I0d
A[9s0[d sem D-TAIPS 1Y} paMoys
spepowr uorssaidai oydnniA ‘s1orourered
AMd T8 YIM PIJe[o110d A[qeTRUIaI
91aM D-TAH/DL Pue D-TdIPS

‘one1 )-[1qH] ureroxdodiy Ayisuap
-ys81y/[91] sepr1edASin pue (D-T1A'IPS)
[o133sa101)d -urajoxdodi] fysuap-moy
asuap [rews ‘s1a3ourered AMJ JO sanfeA

Iay31y pey s10a(qns uorssardord AMd

'saz1s a[dures [[ews pue

sao1pul ‘sanbruyos) JuatayIp aydnmu
Jo asn ay Aq paradurey st uoneardiayur
PUE 9AISN[OUOD WO} Tef SIB SATPTIS
JUSLIND Y] T9AIMOH [0181SI[OYD PUB Sy

‘dn-morjoy

JO pUD 91} PUER SUI[OSB( 1B PIINSBOUI

ToM AMJ-JO "oUI[ese( & PajII[[0d

9IoMm BIEp AI0JRIOQE] PUE [EITUI[D JOY30

pue soner ‘s1a)ourered [019)s3[0YD
'SIA G A[1BaU 10] JAD IO S919qRIp ‘uorssaidoid
moym syuedonred aArsusjowIOU Sy Sunorpaid 10y s103eITPUT

918 dn pamorjoj Apnis oy, 9[qIsea) AJnuapI 0} paudisap Apnis oy,

‘Surromor-pidi jo sygouaq

[0%]

(8102) Te30 1T

uone[a110d aanisod e paysadSns  usamiaq uoneaod aanisod e A[qeqord  [enuajod o) pue swISTUBYDIW A[I] 'Sy pue spidiy
90UIPIAD d[qE[TeAR a1} Jo Aro(eur ST 9191} e} pasadsns ejep ajqeqreae  ‘sdrysuonera1 resrdojorwaprda :seare ‘[012189]01Y2 UaMIaq diysuoneal [6€] (200T)
¥ 9] 1B} PAPN[OUOI MITADI Y], [} JO }SOUI JBY[) PAIUIWNIOP MIIADI AT, UTBW 931} A} PAISA0D MIIADI SIY], 9T} UO STII0J 0] ST MIIASI ST} JO WITE YL, ‘[ 19 UOSUD[[IM
HM_W_M_ uoIsn|oUOD) BIREEN UOHUBAIR)U| aARRIqO ({A) sioyiny

g panunuo) ‘| ajqel

39

https://doi.org/10.15280/jlm.2023.13.1.27


https://pubmed.ncbi.nlm.nih.gov/32353373/
https://pubmed.ncbi.nlm.nih.gov/32353373/

Gaurav Kapoor

‘syuawIdas ay) Suoure
UWLIOJIUN JOU ST Y SIY} pUE SJUW3as

‘AMd @P[ue 03 }1e3Y

ur uey) AMd 9p[ue pue A191Ie [eryoeIq
Ul JoMO] A[JUedTJTUSIS OS[e 9I9M pue

(%6'C F %ET PUB 9T F9°C+) AMdBY

10 (%0°C ¥ %¢'c PUB 1°C ¥ ¢'c+) AMdEB]
uruey) (%6 ¥ %99 Pue 7' ¥ ¢'G+)

AMAJQY Ur 19yS1g A[qed[TewaI 91om

aureseq wolj sadueyo agey, Ysel SN
9} 19)JB SUTW (€ PUE G 1Y [SB) [0TU0D
o Summorjoy a8ueyd Apueogruds

10U PIP SI[RIIBA ST} SEIIIYM SE)
SIAl 911 19)J€ SUTW OF [IUN PISBAIOUT

JUSIAJIP UI SV U ASII B SI0I@  Apueoyrusis [AVD pue AMdeq AMdeq

9 SN @noe Jey) 3sad8ns sSurpuy 9say ], ‘AMJqY ‘sonfea durfaseq o) paredwo)

's109[qns Aypreay Apuaredde ur [em
[eL19)1e o) UT SoSUeRYD [BIMONYS YIIM
PoIe[21100 dIk ssa13s [eo18o[oyoAsd
9Inoe 03 sasuodsal A1oyeururejur
S et} papNOuU0d ApNis Ay,

S[SII AD paseaIour
PUE SS311S [BIUSUI 9)NJE UIIMI] SHUI]
onstueydaw juelrodur apraoxd Apnis
ST} JO S)[Nsa1 a1} ‘s1oyowrered asaty) Jo
o101 onsoudoid pue d13ojorsAydoyped
juelrodw oY) UIAID)
"SUOT}OD[JAI SABM PUE SSIUJNS ONI0E
ur as11 paduojoid e ur s)[NSII SS1S

9  [EIUSW 9INOE JBY) PAPN[OU0D APNIS Sy,

‘A[9An0adsa1 9:69g

pue 6'6¥¢ = (¢€¥€):d) dd JI[0IseIp pue
U:Ouw%w Jjo mwmxﬁmﬁm 9U] Ul a[gedjrewral

SeM JO91J0 ApnIs a3 JO JNSAT YT,

‘Aroyduad oty woy suonospal

aaem paster Sunouap (500 >d ‘%919
Aq]) $591S TeIUSUI (IIM SSLI PAUTBISNS

B POMOUS XY ‘AJTe[IuIS ssaugns

OTLIOR UT 9SLI paureIsns e unousp Apnis
ay noysnoxy (600°0 > d ‘s/w LG50 4q)
AMd UT 9STI Paure)Isns e sem a1ay T, "((poq
10§50°0 > d ‘sura g ye>yead SHuw 99 Aq
:asnd ‘{surua g 3e ead ‘SHww g9 Aq

:0110184S) aur@seq YIm paredurod arom

sanpeaead 1oty uaym AJuo Ing ‘Apris
9 ;noy3noiy) JuedyIudis Jou sem
amnssaid asind pue o1703s4s [eraydrred
urast1ayy, (1070 > d ‘SHww

26 Aq :asmnd {50°0 > d ‘S g2, Aq
:01103848) Apmys ajoym a1 Inoy3noIyy
amssaxd as[nd pue J1[0ISAS [eTUAD UT
9SLI PaUTRISNS B PIONPUI SSI1IS [BIUIWL

je]) paaoid Apms a1y} JO INSa1 Y],

[se) oY) I9)Je SUTUW
0€ PUE ‘G] ‘G pue dUI[ose( Je PaINseawl
A[snoaueynuis a1om (JAVD) Xoput
IB[NISEA 9P[UR-0IPIRD 3} put ‘AMdeq
9} pue AI9)Ie [RIYDIRIq S} UddMIdq
AMd ‘(AMdeY) fa100[9A aaBM asnd
ap[ue-11BaY Ayl pue (AMJqY) A1o0[eA
aaem as[nd wiNIyoeIq 03 1183 ) WO
AMJ ‘TOPIO WOPUEI B Ul SEB) [01)U0D
pue SN urw-G e pauriojrad (sik 2 SY

F 1°0¢ ‘98e ueaw) s103[qns arewr Sunok [EIUDWIZaS UO $SA1S [BIUSWL 9INIE JO [8%] (0202)
U991U2A9S QuawIadxa urew oy} uj Joeduil oY) sUIWEXS 0) PawIe Apms ay], ‘Te 30 awmny|
‘000¢
-6661 ur 3unsa [eardojorsAydoydAsd
JUOMIDPUN OYM (UWIOM G(T ‘UaUl
€21) s1991unjoa 1y31a-Auam) paipuny
om) paajoaut Apnysqns A3ojorqoydAsd
9y, ‘Apnmisqns A3ojo1qoydAsd oy ur 'sso1s
11ed yyoo01 oym 110Y09 [edrdojorwapide  ordojorsAydoyoAsd ainoe 03 sasuodsar
11 [reyaMyM oy ut sjuedonied  A1ojewrwure[jur pue Sy PoIed uaamiaq [s¥] (800%)
91} WO BIBP 9} PAJI3[[0d ApNIS oY, diysuonerar ay) passasse Apnis ay [, ‘[e 30 sul[g

*A[9A1309dS91 ‘SUONIJ[JOI dABM PUR
SSUJJNIS OT)IOE JO SIDIPUI SB PAINSLIUL
SIaM XV pue AMd-JO ‘s[enplaipur
ATea1] U99)OUTU UT JUIUISSISSE AT} 10§
1S9) ONOWIYILIE [EIUSUI © JO JOIJJO o} *SUONID[JOI SABM PUE SSIUJJNS 11108
S9IpNIS USISAP ISA0SSOID ‘PI[[ONUOD UO SS9I}S [RIUAW NI JO 193JJd A}
-aIpadoid-weys ‘paziuiopuely SSasse 0} sem Apnis s1y jo asodind oy,

[¥¥] (900¢) ‘TR 30
sonodoyoe[A

21005

uolsn[ouo
0ldid SIS

SIEEN

UONUDAIR)U| 9Ad3IqO (14) sioyiny

6 PaNUNUOD *| 3|qeL

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43

40



Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

‘AMd dn-mo[[0j 03 AMd dUl[oseq woly 93uey) AMdV
‘Anowondiosqe Ae1-x A319Ua-Tenp :1yX( ‘ssans [eyuaul :SIA ‘wreid :8 ‘soner sppo :s1Q ‘ureroxdodi] Hisuap-ySiy i TAH ‘SnsIoA 'sa ‘wrerdony :8) Ssit
QATIB[OI :\Y ‘S)TU[) JO WIdISAS [RUONBUIAIU] ]S ‘AINOISW JO ($)9NSUII[TUI :SHWILT ‘SINJI[TWL : TUI TOISWI[TUL : WIWI ‘QINUIIA] :"UTUI ‘[BAISIUT 9OUSPHUOD) :[D) ‘PU0I3S 1ad 1919 S/l ‘SWRISIIA :Sut

*A)IADISUSS XapoIoTRq

0) paje[aI1 APueogrusis a1om YH pue JvIA

aurpaseq oy, *98e 109[qns YPIM PIIB[AII0D

1erpurered Jopou (900°0 = d ‘670~ =1)

UONE[oI 9SI9AUT SUONS B PAJENSUOWP

s1oyowrered om) 9sa) YSnoyy “SHww

/SW T°11 01 g'T wo1j paduer A)IARISUIS

XopoIoTeq pue g'0g 01 G*2 wox pafuer

ssaupns pnoe) (3000 S d ‘92’1 F2€'6)

"SSQUJIIIS TB[NOSBA  Y[SB) [pewl 9 Surmp paAIasqo Jetp ueyy

Aq pasned uonouny xafjaioreq  Ioy3y Apuedgrudis sem (121 F ¢F'€1) se) *9SBASIP JO 9OUSPIAD
POYSIUTWIP Jo uone)sojiuewl  Yoaads oy Surmp Y Ut asi ofeIone OU PIJeNSUOUIIP UOHBUTUIBXD

auo aq Aewr asuodsar 1ossaxd  pue (000> d 10’ FS9'ST) PRUIJOILY)  PUNOSEIN PHOIED PUR ‘S)TWI] [BULIOU
poyuswiSne ue ‘A)IANISUSS X9[J9I0IR] UBY) [eRURISANS SeM (T8°Z F 1€'SE) Yyooads UIYIIM Sem andnej [eUONI[OA 0] 19}
pue SSOUJNS PHoIed usamjaq  Surmp JyA Ul asti a8eraae oy, ‘yodads 9S1019%0 papeis 2onig e 03 asuodsat

uonerosse uomns ayy Surrepisuo)  Jurmp sareaisd A[ferouasd a1om sasuodsal  s,109[qns yoes ‘UonIppe Ul ‘0g < [INg 10
*S[ENPIAIPUI IOP[O pue pade-a[pprux a1 pajtodar Ajsnoraaxd se ‘spenpiaipul  ‘sa)aqerp {(06/0% 1 < dd) uorsualrodAy

ur AJIADISUSS Xa[Jo10IR( [RLI9)IR UM Teruuss Apaneyenb axom ‘9seasIp A19)Ie ATRU0IO0D JUALIND
I9MO[ pUE SSUJJTIS PNOIB) 19J8dI3  SY[Se) pew pue yoaads o 01 sasuodsax :3uimor[oy a3 10J aAnE39U dI9M
0} 9je[a1 Appsapowt ssens eyuew Ay ySnoyy (000 d ‘oureseq sagH  ‘(0°8 F 0°€9) s1498 03 16 pase ‘(¢ = u) *f1AnIsuas xaje1oreq pue
01 sasuodsar anssaid [eLIOLIE UTJSII  PUR JVIA) YH PUB J{ Ul 9SLI S[ed[Tetlal $109[qng *sysu1 9[qrssod jo pauwriojur SV 01 SN Surmp sasuodsa1 10ssaxd [6¥] (2002)
9 [enueISqNS 1By} POPN[OU0D APNIS 9Y], PAdNPUI SYSE) (el pue yoaads o tpog pue s393[qns 9y} pausaids Apmis 9y, jo diysuone[al oy} paurwexa Apnis siyJ, ‘Te 30 uewdry
21095 uoIsnPUoD) S)nsay UONUDAIR)U| °9Ad3IqO (14) sioyiny
0lg3id : : 1109}

0T panunuoy *| 3jqeL

41

https://doi.org/10.15280/jlm.2023.13.1.27


https://en.wikipedia.org/wiki/International_System_of_Units

Gaurav Kapoor

10.

11.

12.

13.

14.

15.

16.

42

REFERENCES

. Sreeniwas Kumar A, Sinha N. Cardiovascular disease in India: A

360 degree overview. Med ] Armed Forces India 2020;76(1):1-3.

. Park SH, Kim DJ. Global and regional impacts of alcohol use

on public health: Emphasis on alcohol policies. Clin Mol Hep-
atol 2020;26(4):652-61.

. Huffman MD, Prabhakaran D, Osmond C, Fall CH, Tandon N,

Lakshmy R, et al. Incidence of cardiovascular risk factors in an
Indian urban cohort results from the New Delhi birth cohort. J
Am Coll Cardiol 2011;57(17):1765-74.

. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS,

Callaway CW, et al. Heart disease and stroke statistics-2021
update: A report from the American Heart Association. Circu-
lation 2021;143:e254-743.

. Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA,

Katzmarzyk PT, van Mechelen W, et al. The economic burden
of physical inactivity: A global analysis of major non-commu-
nicable diseases. Lancet 2016;388(10051):1311-24.

. Fernberg U, Fernstrom M, Hurtig-Wennlof A. Higher total

physical activity is associated with lower arterial stiffness in
Swedish, young adults: The cross-sectional Lifestyle, Bio-
markers, and Atherosclerosis study. Vasc Health Risk Manag
2021;17:175-85.

Horta BL, Schaan BD, Bielemann RM, Vianna CA, Gigante DP,
Barros FC, et al. Objectively measured physical activity and
sedentary-time are associated with arterial stiffness in Brazil-
ian young adults. Atherosclerosis 2015;243(1):148-54.

. Ahmadi-Abhari S, Sabia S, Shipley MJ, Kiviméki M, Singh-

Manoux A, Tabak A, et al. Physical activity, sedentary behav-
ior, and long-term changes in aortic stiffness: The Whitehall IT
study. ] Am Heart Assoc 2017;6(8):e005974.

. Funck KL, Laugesen E, Hoyem P, Fleischer ], Cichosz SL,

Christiansen JS, et al. Low physical activity is associated with
increased arterial stiffness in patients recently diagnosed with
type 2 diabetes. Am ] Hypertens 2016;29(7):882-8.
Stamatelopoulos K, Tsoltos N, Armeni E, Paschou SA, Augou-
lea A, Kaparos G, et al. Physical activity is associated with low-
er arterial stiffness in normal-weight postmenopausal women.
] Clin Hypertens (Greenwich) 2020;22(9):1682-90.

Nosova EV, Yen P, Chong KC, Alley HF, Stock EO, Quinn A, et
al. Short-term physical inactivity impairs vascular function. J
Surg Res 2014;190(2):672-82.

Messner B, Bernhard D. Smoking and cardiovascular disease:
mechanisms of endothelial dysfunction and early atherogen-
esis. Arterioscler Thromb Vasc Biol 2014;34(3):509-15.
Mattace-Raso FU, van der Cammen TJ, Hofman A, van Popele
NM, Bos ML, Schalekamp MA, et al. Arterial stiffness and risk
of coronary heart disease and stroke: The Rotterdam study.
Circulation 2006;113(5):657-63.

Rehill N, Beck CR, Yeo KR, Yeo WW. The effect of chronic
tobacco smoking on arterial stiffness. Br J Clin Pharmacol
2006;61(6):767-73.

Binder S, Navratil K, Halek J. Chronic smoking and its effect on
arterial stiffness. Biomed Pap Med Fac Univ Palacky Olomouc
Czech Repub 2008;152(2):299-302.

Vlachopoulos C, Alexopoulos N, Panagiotakos D, O’'Rourke

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

MEF, Stefanadis C. Cigar smoking has an acute detrimental ef-
fect on arterial stiffness. Am ] Hypertens 2004;17(4):299-303.
Rhee MY, Na SH, Kim YK, Lee MM, Kim HY. Acute effects of cig-
arette smoking on arterial stiffness and blood pressure in male
smokers with hypertension. Am ] Hypertens 2007;20(6):637-41.
Jatoi NA, Jerrard-Dunne P, Feely J, Mahmud A. Impact of
smoking and smoking cessation on arterial stiffness and aortic
wave reflection in hypertension. Hypertension 2007;49(5):981-
5. Erratum in: Hypertension 2007;50(1):el1.

Kim JW, Park CG, Hong SJ, Park SM, Rha SW, Seo HS, et al.
Acute and chronic effects of cigarette smoking on arterial stiff-
ness. Blood Press 2005;14(2):80-5.

Husain K, Ansari RA, Ferder L. Alcohol-induced hypertension:
Mechanism and prevention. World J Cardiol 2014;6(5):245-52.
Stampfer MJ, Colditz GA, Willett WC, Speizer FE, Hennekens
CH. A prospective study of moderate alcohol consumption
and the risk of coronary disease and stroke in women. N EnglJ
Med 1988;319(5):267-73.

van den Elzen AP, Sierksma A, Oren A, Vos LE, Witteman JC,
Grobbee DE, et al. Alcohol intake and aortic stiffness in young
men and women. ] Hypertens 2005;23(4):731-5.

Oda N, Kajikawa M, Maruhashi T, Iwamoto Y, Kishimoto S,
Matsui S, et al. Endothelial function is impaired in relation to
alcohol intake even in the case of light alcohol consumption in
Asian men; Flow-mediated Dilation Japan (FMD-]) study. Int ]
Cardiol 2017;230:523-8.

Oda N, Kajikawa M, Maruhashi T, Kishimoto S, Yusoff FM,
Goto C, et al. Endothelial function is preserved in light to
moderate alcohol drinkers but is impaired in heavy drinkers
in women: Flow-mediated Dilation Japan (FMD-]) study. PLoS
One 2020;15(12):€0243216.

van Trijp MJ, Beulens JW, Bos WJ, Uiterwaal CS, Grobbee DE,
Hendriks HF, et al. Alcohol consumption and augmentation
index in healthy young men: The ARYA study. Am ] Hypertens
2005;18(6):792-6.

Charakida M, Georgiopoulos G, Dangardt F, Chiesa ST,
Hughes AD, Rapala A, et al. Early vascular damage from
smoking and alcohol in teenage years: The ALSPAC study.
Eur Heart ] 2019;40(4):345-53.

Tanaka A, Cui R, Kitamura A, Liu K, Imano H, Yamagishi K,
et al. Heavy alcohol consumption is associated with impaired
endothelial function. J Atheroscler Thromb 2016;23(9):1047-54.
Kuzbicka K, Rachon D. Bad eating habits as the main cause of
obesity among children. Pediatr Endocrinol Diabetes Metab
2013;19(3):106-10.

Steppan J, Barodka V, Berkowitz DE, Nyhan D. Vascular stiff-
ness and increased pulse pressure in the aging cardiovascular
system. Cardiol Res Pract 2011;2011:263585.

Aroor AR, Jia G, Sowers JR. Cellular mechanisms underlying
obesity-induced arterial stiffness. Am J Physiol Regul Integr
Comp Physiol 2018;314(3):R387-98.

Logan JG, Kang H, Kim S, Duprez D, Kwon Y, Jacobs DR, et al.
Association of obesity with arterial stiffness: The Multi-Ethnic
Study of Atherosclerosis (MESA). Vasc Med 2020;25(4):309-18.
Zebekakis PE, Nawrot T, Thijs L, Balkestein EJ, van der Hei-
jden-Spek J, Van Bortel LM, et al. Obesity is associated with
increased arterial stiffness from adolescence until old age. J

Journal of Lifestyle Medicine Vol. 13, No. 1, 27-43



Physical, Psychological. Psychocosial Attributes with Arterial Stiffness in Cardiovascular Disorders

33.

34.

35.

36.

37.

38.

39.

40.

41.

Hypertens 2005;23(10):1839-46.

Safar ME, Thomas F, Blacher ], Nzietchueng R, Bureau JM,
Pannier B, et al. Metabolic syndrome and age-related progres-
sion of aortic stiffness. ] Am Coll Cardiol 2006;47(1):72-5.
Strasser B, Arvandi M, Pasha EP, Haley AP, Stanforth P,
Tanaka H. Abdominal obesity is associated with arterial
stiffness in middle-aged adults. Nutr Metab Cardiovasc Dis
2015;25(5):495-502.

Li P, Wang L, Liu C. Overweightness, obesity and arterial
stiffness in healthy subjects: A systematic review and meta-
analysis of literature studies. Postgrad Med 2017;129(2):224-30.
Sahebkar A, Kiaie N, Gorabi AM, Mannarino MR, Bianconi
V, Jamialahmadi T, et al. A comprehensive review on the
lipid and pleiotropic effects of pitavastatin. Prog Lipid Res
2021;84:101127.

Kayama Y, Raaz U, Jagger A, Adam M, Schellinger IN, Saka-
moto M, et al. Diabetic cardiovascular disease induced by oxi-
dative stress. Int ] Mol Sci 2015;16(10):25234-63.

Ferrier KE, Muhlmann MH, Baguet JP, Cameron JD, Jennings
GL, Dart AM, et al. Intensive cholesterol reduction lowers
blood pressure and large artery stiffness in isolated systolic
hypertension. ] Am Coll Cardiol 2002;39(6):1020-5.

Wilkinson I, Cockcroft JR. Cholesterol, lipids and arterial stiff-
ness. Adv Cardiol 2007;44:261-77.

Li G, Wu HK, Wu XW, Cao Z, Tu YC, Ma Y, et al. Small dense
low density lipoprotein-cholesterol and cholesterol ratios to
predict arterial stiffness progression in normotensive subjects
over a 5-year period. Lipids Health Dis 2018;17(1):27.

Sara JD, Prasad M, Eleid MF, Zhang M, Widmer RJ, Lerman A.

https://doi.org/10.15280/jlm.2023.13.1.27

42.

43.

44.

45.

46.

48.

49.

Association between work-related stress and coronary heart
disease: A review of prospective studies through the Job strain,
effort-reward balance, and organizational justice models. J
Am Heart Assoc 2018;7(9):e008073.

Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological
factors on the pathogenesis of cardiovascular disease and im-
plications for therapy. Circulation 1999;99(16):2192-217.
Milaniak I, Jaffee SR. Childhood socioeconomic status and
inflammation: A systematic review and meta-analysis. Brain
BehavImmun 2019;78:161-76.

Vlachopoulos C, Kosmopoulou F, Alexopoulos N, Ioakeimidis
N, Siasos G, Stefanadis C. Acute mental stress has a prolonged
unfavorable effect on arterial stiffness and wave reflections.
Psychosom Med 2006;68(2):231-7.

Ellins E, Halcox J, Donald A, Field B, Brydon L, Deanfield J, et
al. Arterial stiffness and inflammatory response to psycho-
physiological stress. Brain Behav Immun 2008;22(6):941-8.
Almarshad MA, Islam MS, Al-Ahmadi S, BaHammam AS. Diag-
nostic features and potential applications of PPG signal in health-
care: A systematic review. Healthcare (Basel) 2022;10(3):547.

. Logan ]G, Teachman BA, Liu X, Farber CR, Liu Z, Annex BH.

Acute psychological stress, autonomic function, and arterial
stiffness among women. Int J Psychophysiol 2020;155:219-26.
Kume D, Nishiwaki M, Hotta N, Endoh H. Impact of acute
mental stress on segmental arterial stiffness. Eur J Appl Physi-
01 2020;120(10):2247-57.

Lipman RD, Grossman P, Bridges SE, Hamner JW, Taylor JA. Men-
tal stress response, arterial stiffness, and baroreflex sensitivity in
healthy aging. ] Gerontol A Biol Sci Med Sci 2002;57(7):B279-84.

43





