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ORIGINAL ARTICLE

Validity of an alternative anthropometric trait as
cardiovascular diseases risk factor: example from
individuals with traumatic lower extremity
amputation

A Mozumdar and SK Roy

Fidogical Armdoropodogy Uilt, Indian Stetistical nstitute, Kolkarz, West Benyal, kdic

Background: Published studies reveal that individuals with lawer extremity amputation are vulverable to cardiovasciar desages
(CVD) because of poor phisical activity level. Many cardiovascular tisk assesament studies Pave wlilized anthropometric 14ig
(primerity body mass index and waist clrountference] as canfovascular risk RBolor. However, some studiss emphasized thg
technical imitations of meaturing waist circumference for studying cardiovascular sk, and o it is difficult to oblain cores
measurement fram the #wividuals with lcwer extremity amputation.

Objertives: The objectives of the present ariicle are to study the prevalence of CVD risk factors among the mdidaals vith
tnamatic hwver extremity amputation and 1o test the validity of upper amm clreumference (UAC) a3 an altesnative
ardhropiametnic measarement for sereaning the CWD itk condition,

Subjects and setting: Anthroporetric data and other cardiovascular trails data have been callecradd from unliateral traumcatic
kower extremity amputated adult maies {n=85) redding in Calcutta and adjoining aroas,

Reaults: Results show higher prvzience of cardiovesoular risk factor ameng Individuals with above-knee amputation than
bakww-kred amputation. The receiver operaling chamacteristics curve ansbysls shows significant abHity of upper am
circumierence 1o diagnose cardiovascular rsk Condition. The cutofl value of UAC = 26.6 om show manisnum senailivity and
Sp:'d_fi:n}n far the diagnosis of cardiovascular risk condltion. Although, binomial teits for equality of progotion does nat shaw
any significant diflerarte, however, agreement statlsties reveal better diagnostic ability of eutalt value of UAC Than the existing
cutoht value of walst cicumference.

Condusions Therefore, LAC peovicles a bettar assestment of cardiovascular risk condition thar does waist ciroumberence
especially for individuels with lower extremity amputation.
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Introduction Chnlolans and researchers have identihed scvoral Hsk Jac1on

of CV0 to screen oo the persons at risk of atlaining e CND
{Ranned et gf , 1961}, The term 'risk factor generally dendrss
& factar, which has @ potibive asodiation of deveinping
a particular disease (Beagiehote ef af., 1993). Framingham

Cardlevarsular diszaser [CVTY) are the lrading cause of
mortality in humans (World Health Otganizabion, 20602).
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Cnlitutoe: Both the wahoM particguted in the fudy desir, data amalysls
and wiihg the srivce. A0 collected Bakd data,
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Heatt Shudy (Wilson eof af, 1993y introduced the concepr
of cardinvascular sk fackors, to make primary preventon
of CVD more effective, which enabies a cateporizalion of
patients for selection of appropziste Interventions, through
ar: asaesament of cardiovasculal risk.

Grondy of o). {L999) emphasized physical inactivity 3
ane of \he leading factors of VD, This was supported UY



Oldridge and Sourmp (2] and Pollint et al. (2005) and they

that low physical activity level hawe 3 fatal effect,
which often leads 1o enhance the risk of developing CVD
jn the gereral populaton. Physically disshled Individuals
are parbiculacly vulnerable o the problem, especlally the
loromotor-disabled person, wha generally nawe a very low
physical activity level owing to their impaitedness. There-
fore, the fsk of developing CYD i mors among lecomiatmr-
disabled persons (Respicl ot al, 2004),

Varions follow-up studics on prognosis of the lower
extremity ampitalion LEA) show thar most of the indivi-
chaals with LEA suffer from periphetal vascular or CVD (Welss
ot al., 1990 Comdie et 2l 1996). Cross-sectional studies also
reveal higher prevalence of CVD risk factors armong iadiv-
thrals with LEA (Madan ef al., 1998, Respicl of af., 2004},
Agaln, Resnick o &l {2004) reported that the sk of
developing CVD is more among wdividwals with ampus-
tice cwing v periphesal vasouler disease, but the Individuals
with traumatic amputation ilso thow high moerealicy ewlng
1o CVD (Madan e al, 1992} In a follow-up study among
fravniathc amputees, Houber and Eeder {15980) showed thiat
he differential mortaiity 1ate owing 1o CVD varkes depend-
g on the site of ampotation, and the mortality rate
pwing t CV1 is higher in Hee inddddoes]s with prosimad
Amb ampulation than it the individwals with distal limb
amputatbor,

Body composition assessment through anthropometnic
measurements is gensrally considered a5 one of the well-
establishbed method of assessmnent of capdicrascular health
it oman (Weiner and Logrle, 19810 Arwong the different
anthrepometric meastrements and Indexes, body mass
Index {(EMI1 and walst ciccomference (WL are well-known
measures amd considered ey cardiovasoulan sisk factor baits
{tirundly of &f., 1993). The utility of Lhese two Measurements
has tewen diveussed in many cardiovascular health shadbes as
well [Janszen cf af, 2002; Blgaard et al., 2003} Body mass
index is 2 good prediowor of overall mutritional statys (Shetry
and James, 1994 and ob#sity (Gruady et al, 19%9; Bgaard
et ai., 2003, whereas, WC is the good predicter of cental
obeslty onily {Grundy et oi., 1399} and not a predivtur of
averall nutritlonal stetus. Jenssen of all (3004) wwenthoned
st WC aione s good encugh to assess obedty and
cardiovascylar health. Howewer, Bigaand of af, (2000 show
contrasting Endings, for underweight pertons, and in the
normal weighil range, W dees not shede milch sensitivencss
to predict vhe V1D mortality rate, Besldes, there are some
fechnical ambiguity in taking the measuntment of Wi, for
example, there are at [esgt four siees for the measurement
of WC {Wang et al., 200%), which do oot yield stmilar and
mmparable data. Moteover, it is difficult to mwasure WEC on
the indlviduals with 1LEA [as the non-perfect bipedal galt of
1he individuals with LEA may affect the soft tissee eistriba-
Hon anxend waist area of the body).

In wiew of the difficulties envisaged in working on tid
mdiwduals with LEA, an albéroalive Measurernent iy neces-
sary, which has & strong corelation with ather sstablisbed
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cardipvascular msk factar measraments [such as BMI}. 1t was
thought that the raeasprernent should be slmple and may
be olttamed Eom any individoal without amy technical
ambigulty. Upper arm croumference (JAC) meastrement
has prosed to be very semsitive m the change of body
composition and nuiritiomal sratus (fames o al, 1794
Mozumdar snd Roy, 2080,

Tn view of the above, the objectlves of the present article
are to sty the following ameng the indlviduals with
traimiAtic LEA foorn Caleutbs and its adjgining atcas: (1) 0
study the prevalenwe of cardioascular risk factors andoing
the individuals with treumatic LEA and compatlng the
prevakence of catdiovasiular nsk factors belween groups of
Individuals with ahove-knee apd of individuals with below-
ke amputation; {2) o deterrming the diagnostic abiliey of
UAC Fur the risk atsedmrpent of cardbovascular disessas; {3} to
determine a culof poine for UAC and s welidity indicatng
thie presence of cardiovascualar elsk; and (4) to test the validity
of CAC in dornpatison with WL messuremenl,

Materlals and methods

Spbjects gnd sefting

The data nsed in the present shydy have been lbected as 2
part of a larger blo-medical peogram  fnvoliing  lower
extremity-amputated indisdduais of Calcurta and its adpoin-
ing aréas, Two naticmal level rehabilitation certers, Natiomal
Instituee for the Crthopedically Handlcapped and hfahavir
Sewa Sadan have been contacted for 2 list of Addresses of
amputated individuaiy. A stebewwent of purpise of Hie
presemit cesearch 2 a congent fonm seekdng thelr partctpa-
tian in the study have been mailed to about 1000 adull male
indimduals wilh unilateral LES. Respondents {108 indivi-
dualsp, with written congent, have been lnciuded In the
study. Flowever, there wers some dropouts in between the
tme of data collection owlng to death or severe illiess or
migretian, lcaving 102 individuals with LEA, representing in
all data sets. For the present study, 35 individuals, whe has
arnputathon cwing tn fawmnatic cause have been incloded,
Individuals having amputation with a history of diseases
(canmcer, diabeted, and 5o on)d have been oxcluded, as thew
catry on an evident cardievascular risk, Out of &5 ndivi-
duals, 27 individuzl are with abhove.koee amputation and 5%
individuals with belrw-knes amputadon. A number of 105
noemal males, tnatched for age and sorio-ecomonic status,
were alip measured as contred group, The smudy  was
performed in accordance with the responsible commitiee
ol human expertmentatlon (Scientifc Echical committes for
Protection of Rescarcie Risks t Hwnans, Imcflan Statisrical
Insbitele).

The meant age of the subjects (individuals with traumatic
LEA} is 42,58 + L4.81 wears. All subjects have prosthesls and
all of them had been amputated o least 2 years prior to the
study. Al] data have been coliecied by a single Inwestigato:
(ALY through multiple home vishs,
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Dotz type and data cefiection
etrie measuverment of the individuals with tav-
matic LEA Includes: (1) stetuge, (2) body weight, (3] WC and
) UAC. Data on cardiovascular aalts include blood presuze
{bokty spstalic and diasolic). Some metabodic traits have also
been collected, which inchudes (1) blood glucess, (2) rotal
cholesteral and {3) trighyoerides in blood. Data on afl the
meayaEmens have heen coliacted liowing standard
fchnbques &5 recotbetwied by Intemotions] Biological
Frogran (IBF) (Weiner aod Lourie, 1231), The subjects wers
requkeated to weAT prosthests befoce taking stature 3ad body
weight measurcrments {if meqwined mupported agalnst & wail
and with adeguate precautlons to guand against bending
of the unk and kneesh, The weight of the prosthesls vas
taken alone and subtracted from the peevicus weight with
prosthesis, bt got the actual weight (post-pmputatlon) of
the bedy. As there 15 o standard meched for measurmg
shature of the ampntated individualy, the stetore measire-
ment of an amputee was cooss-checked for consistency y
calgulating body proportions (sitiing height/fstature) {Dallls
and Contind, 19663 and compared with control ndavidwals,
Boddy mass index has been calculated from the anthropo-
metolc measwreneats wsing e formula body whdighty
stature?, Pody aass indext has been calculated after esilmat.
ing the total body welght of the Individuals with amputation
wiing the method of Muzumdar and Roy (2004), The body
weight for the amputess was estimated wiing the weight
proportons of the different limb ssgments of the body
{Ostezkamp, 1995) with the help of following equations:

Wi = Woy(1 - AW/WV)

AW/ W =15 + 441 — Lap/Lin)
[For imudividua s whith belowr koves ampul ation )

AW WE =18 +3.4 4+ 1000[1 — Lawp fLpagc)
[ fur indhriduals with above ke anepartation)

Where Wo s the observed body weight, We Is the body
walzht ko be estimared, AW = (Wr—Wo), Ly i8 the bength of
the stump (emaelning pettion of the [imb (fom 1ts neanes

distal hone joint), Lyn is the knee height and 1,
buttock knee length.

However, some addirional anthrepometiic megsuzs
have been taken for this purpose, that is, lengvh of 150 ®um
amd Enee height (for individwsis with bebow-krice im]:u::
tony or bullock knee length (or Dndedduals with above ke
amputation}. ‘Stump’ here denotes the remaining portip, of
the amputatad limb from 115 nearest distal hone |aing iknee
joint in case of individoals with below-knee AMPatation
hip jolnk it case of Individuals with abore-knee A Pagtation;
The length of the stump ias been measuted fron, the gt
mist P of the sramp to dbiale (for individuals with pego,.
koec amputation) or warmest polnt of the bupog: tar
Imetirduals with above.Rinee ainputatlon), Fellomed $tanckard
technigiss of measurement in case of other two measye.
ments {i.e. knee height and buttock knee hngthy, whish hayg
been included in the IBP st of standazrd measuramnimp
(Weiner and Lourie, 1981} and the measurements have been
urilizes in many stedies nn locomobor-tisabied ndividuals
including amputess |€.5. Loswaini e gl 1987; Jarosr, 190y,
Das and Kozey. 19y It 15 wotthwhils to oote
measurerments like knee beight and butbsck knee fength
have been taken from the lmb, which les infact o
amputiated)] assuming Hlzteral smmetry, Waist cibcamier.
ence meeasurament nas been waken ot the jllac coest fovel,

Bleodd predeun: mepsurements, that is, systolle blood
pressure (3BT and diasiolic bleod pressure (DEP), hive been
tuken after 15 min' resy perod, in o siitlng position o e
lefr hand by the auscullatory methed using merewny bleod
pressiee instnarment (Sphy g mmanoametee) and stethoscare.

The blood samples have been collected by tinger pricking
follewing standard technigues and catbecting the bieed o
different sitips meane for differcnt blood analysis. All 1he
tlood parameters have heen analvasd Immedizrely aiter
taking the Dlood samples {romn He subjects o the soet, et
15, In the Seld itself with a doy auwtoanalvaer cAcnr#nd-GT
manutactured by Borhinger-Manokeim, 19%3), The bleod
samoples were placed in ditteront strips into thc dubo-ainalyscr
ard the respective resulls were revorded.

I "‘u

Data analsis
A number of sk factors and their regpective cuboft polnt
hawe been consldered for ditferetit cardiovasioiar 15k aalls

Table 1 ek factors and thelr resperthve cusdl peints for different cardloves cular righ traiks

Rigk fochwy amme of Mraiuremiint Culedd podls 1 aterafurcs
v rwsicy 13 Boy mass nde P 25kgim® WHO (200:)
Cenbral sclipoyity Waist circumierence a™cm Tare et al. (2004]
Hypertasion Syaenic blood presstire > 140 mm Hg Wilsor, ef ol ¢ 298]
Dlastollc oo pressure 2 BIrarn Hy Wilvor: et . ¢1579)
Hiypurgycernia Randem blond glueess =126 mpydl Ak 1 2004]
Hypeeri|picemia Tela! chobestencl in blood = 20 il hLER {2001
Hypreniohy lyotiidenmia Total Wgkosroes n Bigad 5150 masdl foCER (01}
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as shown in Table 1. I olassic stedies, the skadand cutoff
vahee 2Hom of WC had been considersd a5 g VD sk,
However, Lear of al. (2002, 2003) studled the relavonship of
anthroportetric messwenents and dsk Factors (mostly
metabolic) aceoss different ethnlc groups {Eurepeans and
Sowth Aslns). One of the major findings of them 15 that the
men 2ml women of South Asian descent show more 2dverss
tikk profile than those of Buropean degent at the sauie B
ancdfor WU (Lear et ai., 2ME). Therefnce, the inappropriake-
ness of the recomnmended entaff vahae of WO for diagaosis of
CVI} risk In Aslan populatbon, owlng to their smallsr budid,
wiss noted. Inoa study to determing the apprapriate cutolf
value of WC or metabuolic sysdrome ahong Aslan popubs
fem, Tan et @l {2004) had found thal cutaf valne of W
higher than 90 wom among male i3 Mtere appropliate for the
said purpose than the comentionsl 94 cm outoff vabue for
WL, In presant article, theretore, Hw cat-off vahie of > %0 om
WHZ hac heen consdered a3 one of the OVD ek condition
(Tablke 1}.

Subferts with LEA and cotiools have been clasaified into
mwo groups depending un the prezence of Abdence of
cardiorascular fisk, The compansons between subject: with
above and beluvw ke amputation Lo regpect of peevalence
of carditvascillar risk have been tabulaned ancl pelative bsks
hive been calculated Comparizons heve alsc been made
between conttmls and ipdividuals wih abowe- 10d Below-
knee ampuiatjon wikth tespecl W cardovascular risk.

in course of the anslysis, It was found that WC is nint
wifclemt enough o dmagnosop the cacdivvascalar tisk
independently in e presemt case {LEA]. T s warth
mentivndng that the tochinical problems of undertakdng the
Wi measurenent cannot be mled out especially In @se of
imdividoals with LEA. Review of litezarure revealed thar TAC
& a comparabile meaurement with EML. Therefowm, the
diagnostic performance of UAC for capdipvascular 1hsk
asrssment has been evaluated by ‘recefver  operating
charackeristcs' (ROC) curve analyss uslng chie presence of
twa of more CVD risk Baceors (BMT, SEM DBT, rangiam biood
Blucose, hxtal cholesterol and 1aal triglycerldes) as a true
positive cabe of CWD 2k, wWaist droum ference hes heen kept
adde Irom this atalysis, althwwogh 0 forther analysls the
dlagnastic ahility of WO has een checked and compared
with UAC. An appropoiate cuteff value of T'ALC has bwen
caloulated for the diagnosis of CWD 0% 1n 1the Indhnduals
wlthh LEA

Recelver aperating characteristics curve ic 2 graph that
phots Hhe true poclbive cate in function of the false posiive
rte [ 1K—specificty] at differcat cutolf polnts. The value bor
the area under ROC curve weneralyy varies rom 03 w0 1,
which means the probability of being a randnmly sciected
individua! from the positive group has @ test valuk larges
thar: that for a randemnly chesen Individual from the
neyatlve BIDUR. When e varlable ooder study L0t
distinguish hetwetn the hvo groups, that i, where there 15
no difftrence betweean e man distobations, Lhe 2rea will be
mgual to 0.5 [the ROC curve will coinclde wich the dlaganal

Yalldity of an aimmalive anthopometic tralt as CVD vk kacler
A Moz amztar an: 36 Ry

IIne). ‘Wihstteis, in case of a pérfect jepayition, that 15, Do
cverlapping of the distribution, the ares under the ROC
curite cquals | The 35% confidence ltecval for the area can
be rEnd wo test the hypothesks that the theoredoa] aree 15 0.5,
Ii the comfidence imerval docs oot imclwde G5 valoe, the b
15 suppased ta have s abtilty to distinguish between the fovo
gpcups (Zweig and Camphell, 1993}, Every possible selection
rriterion or cutoff walue liai it positive and negative
predictive valuc, The selaction crittria with the minieal
false negarive and false positive vahloe, that s, maximum
senaitivity and specificity, supposed to have highest accuracy
and themby accepred as cutoff valne for the st method
{Lamnet of 4., 1081).

The individuals with Tower extietnity amputaon have
heen clanified according to the calculsted [pbtatned from
ROL 2nulysis) cataff value of TPAC ot CVD sisk. Agreemnens
statisdes {Cohens Eappa - k) have been caloulabed for optestf
vaues of VAC (ohiaioed n ROC analyss) and WS (=90 cm)
vrith presence of CVD sk in the Individuals with LEA. The &
value indicares the degree OF assoCiation, which variss kom
-1t +1. Kappa value (k) closer t | 1 Indbeates steatger
dlagnostic ablliny of the catoff value of 3 particulal it to
detect TVD tisk coudition (Coden, 13600,

To determine the postible differene between UALC and
WE o diagriose e VD risk conditlom with respect
senatlvity, specificity and eMidency of the ouccff vahues,
klromlal test for equalliy of proporticms have Been calou-
lated. ALl stabistical aoatyses have Deen pechormed using
Medeake sofbware package fvecsion 7.2.0.2, Frank Schoomijans,
Manakerke, Belgivan},

Resules

Sumeis

Degcriptive statistcs of cacdioamssuiar Ask fackor trafis of 1the
individuals with raumatic LEA ared condrols has been
presented im Table 2. The result shows hlgher mesn values
af all cardiowascular Tiek factor trailts of indivdduals with
above-knege empuration than that of individuals with below-
knee amnuizton. The companison between, rrbvidoals with
abowve-ines and below-knee ampuraion. in rerms of e
values, show siynifcant dilferdnee in salure, body weight,
BHI, VAC, W and criglycetides in blocd, Controls shows
higher mean value of mog1 nf the tralis then that of
individuals with below.khee amputation, except for blood
pressutes znd blond goeose. However, ennimols show lower
e values of all gawts than that of individuals with aboves
kree ampkation.

Table ¥ shows correlavion cgeffident {Pearson’s coetela-
thon) matrlx nfanthmpnrmric measpramyants yrnd CVDr risk
trails of individuals with trawmatlc LEA. Mast ol the raits
show undvariate association bohween eath Dther, Most of the
traits under study show strong positive correlation with
ocher traits. Body mags index shows significant correlation
with maost of the sreis
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Tobie T Dascriptive shatities of sntwopomere snd cardiovascular ek factur neeesunemedity in the Individuab with lower exremity cmpnatian, -

control group

. T ——,

ArHiropEitR ol oo rick oot AregERUTETRLY Al kr! e Sy b B='Opr- 1 BT (NPT Cotttry

=321 =71 N = 108
—_ Mean [ .0 R IxA P {df = EN o ‘—“1:_
Statiee 1647 ela g2 7.40 5 811 ers
lﬂdrwmﬂa} 56.77 1358 5754 123 =001 5w “_5;
Body i e (k) (awimared) 4.5 349 202 x4 a6 B v
Uppets s clreunianined {om Fok ] 214 2663 3.3 =00 W)L im
Waist drcurmtenence (o) YOO 1072 B2.07 1276 002 9567 e
Sysichc blood prepurs fmm Hol 13800 .77 132.2% 16.9] 075 354 15ey
Exmstolic Blaod presiin (e Hg) 62,78 15.58 LLEL .20 03 B iCar
Ramom hiocd guease (mgfc) 4L TRES 128,13 EARY 043 2rBD 4yaq
Total cholesterdl {mo,d) 18029 2802 17 .82 26.18 &34 PBTI B
Tots! traghrearides (ma/o) 197.95 a4.52 152,81 .0 003§ Hiug

LEA

1 2 3 4 i -] ¥ K ]
1 Lipper arm Sircdrmfemne — 0. g b Bl [, it L8] [ Ly Q.45+ 0.7 3y
2 Bty weight —_ [ R O Ll Y 1 bl o.20 it Q.54 p.aa nag
k) Eadly vends ity — 0,84+ oI Qg™ 0as™ 002 [
4 Wikt counifarmeie - 0. 34" nyr=* 0.4+ an 3"
L Satnlie Binod presure - 7 0.z n A%
5 Dkl biond presurs — o7z -n.0o3 e
7 Random binod gluccas — 045" R o
a Tonal eholesterod — 1135+
9 Teral trighycwichss

mpGul], s

Mbbrevintiont TV, vardiovasler dimate: LEA, Hate:-£otreveity Ayt alian.

Prevalaese of cordovasculor risk fachors

Frevalence of cardiovascutar risk factors ameng indraduals
with above- and below-knee ampuiaticn and condrol groap
has beenr presented in Table 1. Considering risk fackors ke
ML, Wil and triglycerides. the eclattve risk celoulation show
Algndficantly higher CVT) risks amang the individuals with
abave Jnec amputation than Individuals with holoweknee
anzgarmtion; nsees, the ndative dsk is less crily o case of
total cholestetol. The individuals with abowve-krs zmputa-
tlon aee relabively at higheer risk in cage of systelic and
diastolic blood pressute than individdals with below-knee
snputation, Athough the sk 15 not statiskcally significant.
The odds mticy for individualy with above-bnee amputation
are dgnificanily high in case of Bl WC and trighconides
compared b oonkead gronep, Chius raklos an: alvo Jiigh oo
the Indiidueis whh abwe-bner ampustion compared 1o
conirals for the presence of mgh blood possure and high
glwoose lewel, although not statisgcally sigodicast. imlins-
duali with belode-kEnee amputallon do not show oy
dpnificant difference with the contrel group m the CVD
fish Exctors and de it show sigrdAcant adds ratios, The odds
fatws ameng indivlduals with below-knee amguination ace
lgheer thiaey 1 in B, bhowad pressure trais and BHond ghe cose
oarpated to contool group.

“prapi Jourmial oA Chnical Butdan

Recelvar sperating chavactoristies cunse grahoske

Eecerver operating chazacleristics curve analyss aof UAC has
been cactied out bo diagnose the OV dzk conditlan amwng
individuals willl LEA IFigure 1) LI abalyvsds shows that the
aren under the BOC curve is 475, This signifies thacin 7534
al the tioe, T igdivideals bavig CVTY rigk mppu:lsed o
T & hlgheer LAC than che individuals wicheer CV0 nsk.
Tha 28k ronfidence Interval of che wvaloe wiader L aned
ranges between J65REL, which strengthen the valbiey -
testing abliey of UAC to diagnoe CVr rsk, Decause -he
conbdence Inbecva never goes below (05 value.

The senslelwlty and specificity vabae bor differont diagacs
tic crbteia of 1040 Tws Dewy plolled Ino Figure 20 The
intersection of e disgram of sensitiviey and specibicity
shows the highest accuracy polnt, which coresponds w720
the UAC critena of =~ 266, 1herefore, an LI&T measuré-
ment af =25 hem has heen detprmined a5 cuicl vaiue of
VAC for pedicon of CVD rlsk condition among the
individuals with LEA.

YaelFolily of e Mg anv ciroTem [EremLe
The frequency distibution of the jrdhviduals with LA
aconling e cutaff points of both UAC and W has beeft
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Jable 4 Prevakeion of candiqwascuiar visk factors among the individisls with abovekaws (AKY and below-koee (BK) amputation and controls;
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0 b A0 €0 1) 100 Figue 2 The Nne disgrmm of sensitivity and sporilicity at diierert
100-Spacificiy upper 3 ciftumference (LAY categaries,

H 2 85, CwT nak provalancs = 57.6, mea under ACE G = 0%, SE - Q03
6% Gl w 0EA By DB

Rgure 1 HKeceiving cpersting charscteristics curse of upper am
tircurmfrrnce (VACY diagracing cardlovasoular dissase (VD) sk
cordition among the indiidusls with taumatlc kower-extramity
amputation (LEA},

presented in Table 5. The putedf value =266 cm (obtained
from RCC curve analysis) for UAC has besn used for
diagnesis of CYD dsk condition. Again the cutol walue of
=Wrcr (Tan et af., 2004 for W bas bren used for the aame
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Wallkdiy of an alsernative athwopome bric bmb 1 YT rish factor
A kT 20 BR Py

Tabls 5 thbde T deoeriiica ot he RGBS with (oveer satremity smputation acrording b the ctol point of WAC {pradicted In iy
Fudyl, wat ertuUnderente and prosenos/sbsenes of <V Ash sonditfor; and comparisen of validity of LIAL with wailkd 1rcwnferen ce ta mmﬁ;
it
CUR rck candtian Ty SpTRcty EHficncy Agreement S,Uh-m._;;
Pryberat LLLLY Toeo!

AL o) a

5266 % L] 45 7.5 R M 05

=256 13 27 40

Todah A k13 85
At etttk fiat)

=L Fa) 5 1] L ad Y o i

=90 0 ar 51

Teraal 49 36 85

SHFeranee i Foe STt betvnen the cumaparaiey valkue o7 Uwe ahd WA Mnamial tem var oqualiy of proparions, = s-4k05).

At ltfon 3 O3, S ko ulor il LA, uppdt amn Jikodmifarence,

porpee. |n order to test the valdhor of UAC and WC, cooss-
rabulation of the irdividuals with LEA have been done using
trus positvemegative CVL risk condition {esde, Mateclals
and roethwsds). The sl shows That 368 ot of £2 individuals
hawe been properly diagnosed By JAC, howewer, WC
disgnosed anby 29 true pogltives, The abdlity of UAL and
WO 1o degnose CVL ik condition among the iadividuais
with braumiabc LEA bas been mwasurcd Inotorms of
sensitivity, spocificlyy, cfficicncy and agreement stadsples
(Cohen's Kappa or k). The comparison, tevealed higher value
of semitivity, efliclency and & value bur Cuboff value of TAC,
whikh vzn prope iy diagoose the OV tisk conditen. Cutofl
value of W show: the hlgher value anly of speciftcivy for
the diagnoses of CVD Hsk condition. Alibouwgh resubts of
irwmEal lest o squality of proportions do oot shor
signifcamt difference betvwoen VAC amdd W [ terma ol
sensitivdty, spectficiey ang efficlency for disgaosis of CYD
risk condition, the sgreemient statistic (&) shows higher vatue
{U.3] in TRAC than that of WC (D.4).

Discissicns

This 1udy ximed at studying the prevalence of T sk
factors arneng the UkdiFkduals with trémmatic LEA and
secondly b kesd ke valility of an altemative anthropometrdc
mepsuEment Far scoténing the CVWD sk oondibon. The
ethods for data collechion were shiilas (fotbowing standar)
technigquest and all data Ikve been coliccted by a single
Investigator. all OV sk factors psed in the present smudy
are generally used end considersd in Asveral standard
cardurrascular tisk assesenent studies [Grundy = al, 1999,

The results of the presenit stwdy show lighe: mean values
of difiztent trajts, considered as cardiovascular fisk factons,
among individeals with above-ktee amputation than the
Individuals with below-Kitee wripulation, In order ta ideniife
¥ CV¥D nsk o assaciated wide the bevel of amputatlon,
melailve rishy botween two groups of Individuals with

Elrmpuan joumal of Cicl Mutrtom

ampu@iton and odds redos betweety the twa groups and 2
comirnl groun nave Bk calculaced. 'The prevaleno: of CYD
tisks factoss have been found relatively Wigh among the
individuals with above-kmec amputation than the imile
duals with helgw-knee apyputation. This may be du= to the
lower physical activity kvel ol the indisldiczls with abose.
Ereer aroputationy tham the individoals with beloweses
ampuratkare Farler siodies (Fallie ¢f ol 2005) have Provet
the statement; hotsdver, in the present sthudy, thase is o may
14 examime the above statement because the dataon phydcal
actvity level §z oot avalable for the imdividusls wie
lnpomenor dizabiliny, On the contracy, ‘focomotor oy {a
medfurément of funchonal cukcomel OF Jradlvidozls Wil
LEA shows that a fatge pwoponlion (32428 af indivichaaly
with ahove.knge amprtidon is dependent an SHHer ndwi-
duals v perfonm daily acovities, compared po only 26.32% of
the individuals with belowr-baee amputstion. Hiobec and
Ryder (1080 stared that mortality tare owirg to CVD &
higher in rhe adividusls with proximal Timb zomgnaeation
thar the indisndmals with disial limbr atnpaladon. Therzfoue,
the presaoce o absence ob ki juiint amooy, the indivbduib
wilh aapustztion may be the key factor behind their physcal
aolvity level as well as the cisk of CWD.

The ROC ourve analvsis (Figore 1) shows tpat 1AC hes 2
sigrilicant ability tv disgreose CVIF ok cuncition, e canad
vahi: uf UAC shows higher degree of agoeoment for the
diagrosis of CVWD sk then the cutalf valse of WC (ior AsRo
populatlont #5 used in the slandacd ltecaozes, dicatimg
breater CVI? risk diapnasiic ahlliny of UAC for the indyviduals
with traumatic LEA Ir 15 worthwhile to menticn that the
inctividuals with LEA Bte in a greater sk of developing CVD
owitg %0 their poor physical acdvln Jewel {Madan & al,
1958; Bosnlck <f ol 2004). They need diagnusis of CVD Tisk
well In advanee for prope Medicsl care and mavegernent of
the disass. Tn such cases, UAC stems #o be neach o
useful in tzrms of its higher sensitivity and efficlency B
dagnose C¥ID Hek comdition. Beskdes, UAC is a very r.LmPJt
DIEASRCETIE AR rEquine fivvple inglrument da meapuTEk



topel with minimum. technical sklll. In view of the above,
UAC can be used b5 the firse scresning tectmique especially
faar the indivfcluals with eutnstde LEA and clindcal examina-
tan may be ollowed afterwanls. The stwdiss reveal that the
paticnts sulferdng from CVD tends 4o have more adipusity
and mueculoskeletz]l development than those who have
no CVD (Williams & al., 2000). A the UAC meesurement
consists of a combination of both sdlpose and muscle Hsme,
UAC is very sehsitive b determine changes in both adipose
and muscular Heages of the heady {Briend o ad, 1989 and
therefore, useful for detecting the CVD rsk condition,

The present study is besed on a small semple, therefore,
it is difidrult o daw 4 fingl concusion on the basis of
the prezenit nmalt. Further studles s necessary en the lisue
especiatly vaking more ingdividuale with LEA to establish the
validity of VAL for the diagnoss of VT dsh Ie i predty
difficult to find oul 3 lerge number of locomotor disabled
individuals with tranmatic amputation, in the developing
opuntdes like India, becauss of the chsence of pmperly
meinteined  database, It would be wise to add nore
cepdiovascoler sk fetors {e.g. more elabacaie lipid prodlle,
body fat %, ard 50 co) to re-examine the valldity of UAC for
CVD sk condition in dndlvidudls with LEA, Farther studies
are abso tecersany in other populations to ohtain a smpdard
cutoff vajue of UAC for the said purpose,
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