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Background-According to American Thoracic Socidhg standardized length of corridor for
conducting a 6 Minute Walk Test is 30 meter & ib@ks the use of shorter corridor, since subject
is required to take more turns and hence moreiereifhe present study was planned to gather
normative data of the distances covered, physio&giitals and subjective exertion rating on
different lengths of corridor. DesigiWe performed an observational, pre-test and past-te
study. Aim and objectives: Our aim was to gather tlormative data of the distance covered,

Keywords: heart rate, blood pressure, respiratory rate amceped exertion ratings during 6 minute walk
Smokers test on 20 meter long corridor among smokers. Sthj@end methods: 100 male smokers in the
Heart Rate age group 20 to 50 years were considered for presedy. Measurements of HR, BP, RR, and
Systolic Blood Pressure RPE on Modified Borg's scale, was taken before aftek 6MWT on 20 meter length of corridor.
Diastolic BP 6MWD was also documented & compared at the end MWG (as per ATS). Results:

Normative data of the distance covered, heart dd@®d pressure, respiratory rate and perceived
exertion ratings during 6-minute walk test on 2Genéong corridor among smokers.

Perceived exertion

1. Introduction

The six minute walk test (6MWT) is a quick and ipersive  management and prognostication of pulmonary and

way of measuring physical function is the abilibyambulate
for a distance, as it reflects the capacity of asge to
undertake physical activity]. The 6-min walk test (6MWT)
evaluates functional exercise capacity, which fecéve of
individual's capacity to perform the activities aaily

cardiovascular diseases. Smoking of tobacco saamifly
reduces the cardio-respiratory functifity. Cigarette
smoking is associated with low exercise capacitgealine in
exercise capacity with increasing age has been rsttovbe
greater among smokers than non-smdkéis Smoking is the

living[1,2]. It is a form of clinical evaluation which measures single most important cause of morbidity and mdstain

the performance through a sub-maximal efgjrtin clinical
practice and research, functional exercise capadgy
commonly measured by six-minute
(6MWD)[4].

The 6MWT is a practical and simple test, which iesgionly
100 ft (30 meter) hallway, and no exercise equigman
advanced training for technicigds The 6MWD is used to

industrialized countrig¢$2]. In the year 2010, Rexhepi Akt
al. investigated the influence of smoking and physaivity

walk distanceon pulmonary function, and the study revealed tifiects of

smoking and physical activity on decreasing, respely
increasing of respiratory abilitigl<].

6 minute walk distance (6MWD) is an important oum&o
measure of the 6MWT. The measurement of functional

measure the maximum distance walked by a persoB in capacity by the 6MWD has been demonstrated to kebte
minute$6]. Evaluation of global and integrated resporsies  4nq valid to a good extdiB-15] and availability of published
all the systems which are involved during exersiseh as the  normative tables have enhanced its ufilitg]. The

pulmonaryand cardiovascular systems, systemic circulation gppjicability of 6MWT has been wide as it requiress
peripheratirculation, blood, neuromuscular units, and musclétgchnical expertise and little equipment, and it dso

metabolism is done by 6MW3]. inexpensive and easy to admini§i®]. The performance in
elderly subjects and in patients with cardiopulmgrdiseases

For the measurement of exercise functional capaicitya
number of conditions such as severe COPD, chrozialr
failure and pulmonary hypertension, the self-paegdrcise
test has been adop{@ed]. The 6MWT is a useful tool in

can be affected by demographic anthropometricjcelinand
physiologic characteristifs3,14] According to the American
Thoracic Society (ATS), the variables used in #st,thesides
the walked distance, should evaluate the oversfiarse of
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the systems involved, such as the cardiopulmonarg a «  BMI >18 kg/nf -25 kg/nf,
musculoskeletal systefi$]. The distance walked during the + Absence of any acute disease during six week

test is considered a criterion for prognosis of thectional
capacity and length of the corridor can influenice tlistance
covered15-17].

Despite the ATS standardization for the lengthhef ¢torridor
during the test for adults 100 ft (30 meters), satoelies have
used different lengths in order to make test peméorce
viablg16-18]. In the year 2011, Veloso-Guedes €/al.[19]
did a study on men on liver transplantation waitirgg to
validate 20 meter corridor for 6 Minute walk teSthey
concluded that a 20 meter corridor can be usedysafed
effectively as an alternative to 30 meter for thdVBT for
male patients with cirrhosis on the liver transpddion

waiting lisf19]. In the year 2010 a comparative analytical

study of 6 minute walk test was done by AquinodE&l.[20]

in healthy children and adolescents, they conclutiat there
were differences in walked distance between theidms;
however they were less than 10% with no significdrgnges
in the other measured parameterserefore, the 20 meter
corridor had a good reproducibility for the popidatof this

study. Weiss RAgt al. in the year 2000 presented a paper at

ACCP Conference in which reliability and effect wélking
course layout and length of 6 minute walk test @vese
COPD patients was done. They concluded that Lagbtite
track had effect on the 6MWD. With regards to tlistahces
between the start and the end points, it was fabatl from
50-164 ft, and there was no difference between iwglk
distanceR1].

Thus, the purpose of this study is to investightefeasibility
of a 20 meter BMWT as a measure of functional stataong
smokers and to gather normative data during 6MWT20n
meter long corridor.

2. Aims & objective

The aim of study was to gather normative data altbet
distance covered, heart rate, blood pressure,regspi rate
and perceived exertion ratings during 6 minute via#t on 20
meter long corridor among smokers.

SAMPLE
Sample size

A total of 100 subjects were selected for the stoidyhe basis
of inclusion criteria.

Source

All the subjects were recruited from the patient aheir
relatives or accompanists visiting HAHC HospitalM$R,
Jamia Hamdard, New Delhi.

The subjects were matched according to the follgwititeria.
METHOD OF SELECTION

INCLUSION CRITERIA

* Age: 20-50 years
 Both males and females.
e Current smokers.
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preceding the stud¥1]
* Stable vitals

EXCLUSION CRITERIA
Subjects with:-

e Subjects taking oral tobacco

e Any health problem that might interfere with the
ability to perform physical exercise or in which
physical exercise is contraindicated.

e Exercising > 3 hrs/week

» Diabetes

* Hypertension, B.R 139/ 89 mm of Hg.

* k/c/o Coronary artery disease k/c/o Cor- pulmonale

VARIABLES

e Six minute walk distance

* Respiratory rate

* Heartrate
Rate of perceived exertion.
Blood pressure

Research methodology

Infformed written consent was taken by all subjeods.
randomized pre test-post test design was usedsukijects
were studied between 9 am-1 pm on weekdays .Sshjenie
asked to abstain from caffeine for 4 hours befest session.

All the subjects underwent through the examinatemd
investigation. After proper assessment of the sibje80
minutes rest period was given. The 6-MWT was cotwtlic
according to ATS guidelings3]. The subject’s resting heart
rate, blood pressure, saturation and rate of perdegxertion
(RPE) were recorded prior to test. The subjectkedafrom
one end to the other end of a 30 meters hallwdliet own
pace, while attempting to cover as much groundossiple in
the allotted 6 minutes. Subjects were encouragdl thie
standardized statements like “You are doing well™lgeep
up the good work”. Subjects were allowed to stop asst
during the test, but were resumed to walking as1s®they
felt able to do. Heart rate, blood pressure, RRPE were
monitored.

CURRENT SMOKERS[3,4]

Those persons who had smokedOO cigarettes in their
lifetime, and have been smoking since 5 years armd a
currently smokers.

Cumulative smoking exposure in smokers is deterthiime
terms of pack-years by multiplying the number ofange
smoked with the average number of packs per day.

Based on pack-years of smoking, subjects are fkbsas
never smokers (0.0 pack-years), light smokers 20.0-pack-
years), moderate smokers (20.1-40.0 pack-years)),haavy
smokers (> 40 pack-years).
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Table No. 4:Resting & Post 6MWT HR during 6 MWT on 20
meter long Corridor

N=100 MEAN+S.D

Spearman rank correlation coefficient was used/téduate the
correlation between the parameters. For within granalysis,
paired t test was used. A “p” value of 0.05 wassidered to
be significant. All values are presented as them{&®) and
95% confidence interval, unless stated otherwise.

PRE 6MWT HEART RATE (20) 76.3+8.0 beats/minute

POST 6MWT HEART RATE 91.77+11.77
(20) beats/minute

Mean 6MWD covered during 6MWT on 20 m corridor was
583.32+86.63 meter

Result
Table No. 5Resting & Post 6MWT systolic blood pressures
SUBJECT CHARACTERSTICS during 6 MWT on 20 meter long Corridor
100 Asymptomatic smoker (male) subjects were irefuch ggllzogMWT SYSTOLIC BLOOD gg%ﬁfé:?g
the study within the age group of 20-50 years. PRESSURE (20) mm)hg_ '
Table No. T Age group of smokers POST 6MWT SYSTOLIC BLOOD 139.58+9.99
AGE GROUP (in NUMBER OF SMOKERS PRESSURE (20) mm/hg
years) (N=100)
20-29 39 . . . .
Table No. 6: Resting & Post 6MWT diastolic blood pressures
30-39 26 : .
40-50 35 during 6 MWT on 20 meter long Corridor
N=100 MEAN+S.D
PRE 6MWT DIASTOLIC BLOOD 80.14+5.75
NO. OF SMOKERS PRESSURE (20) mm/hg
POST 6MWT DIASTOLIC BLOOD 86.22+6.40
PRESSURE (20) mm/hg
AGE
GROUP Table No. 7:Resting & Post BMWT respiratory rates during 6
3039 MWT on 20 meter long Corridor
40-50 N=100 MEAN+S.D
PRE 6MWT RESPIRATORY RATE (20) 18.41+3.70
POST 6MWT RESPIRATORY RATE (20) 25.76+4.32
Graph No. 1: Age group of smokers
Table 2: Percentage of Smokers 'drable '\(ISOI\/?W Ele_estir;% & Ptost|6MV\éT p{edrceived exertion rates
N=100 % OF SMOKERS uring on 20 meter long Corridor
CIGARETTE 49% PRE 6MWT RATE OF PERCIEVED 0.15+0.11
BOTH 7% EXERTION (20)
. POST 6MWT RATE OF PERCIEVED 1.39+1.48
Table No. 3: Demographic data of smokers EXERTION (20)
DATA MEAN #+ S.D
AGE (year) 33.93+9.34 : :
HEIGHT (cm) 170.33 + 7.38 Discussion
WEIGHT (kg) 65.56 + 8.91 6MWT is a simple, reliable & economic tool to asséke
WAIST (C”;) 85.11 +8.90 functional capacity of a person, as it doesn't megu
BMI (kg/ ') 22.51+1.94 instruments and special skdl. It has been found that chronic
smoking affects young male smokers’ cardiovascfilaess,
impairing the economy and hence decreases the itamdc
200 their circulatory system. The smokers have impagrercise
tolerance and their maximal exercise test duratiore is
150 B AGE (years) shorter. So, 6BMWT serves as one of the best toabgessing
the functional capacity of smokers. Current ATSdglines
100 R HEIGHT (cm) prescribes the use of an indoor or outdoor corngith a flat
WEIGHT (<g) surface of 30 meter in length, however, not alltifaons
50 - B WAIST (cm) have such long corridors to perform the 6MWT, whidhders
= BMI (ke/m2) or prevents its application and the consequenizagan of its

Mean

Graph No. 2: Demographic data of smokers
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benefits. So, a study was done in 100 smokers tbegat
normative data of HR, RR, BP, RPE and the distancesred
during 6MWT on 20 meter long corridor. Pre and piesit
vitals were recorded prior to and post 6MWT conaturct



Priyanka Chugh et al. / Int. J. Pharm. Med. Res. 2016; 4(6):388-393

Similar study was conducted by Veloso GuedeseCal.[19]
& colleagues, they validated 20 meter corridor fatients
with liver cirrohsis waiting for the liver transpia In the
present study, the 6MWD covered during differemgtihs of
corridors did not show any significant differendée 6MWD

covered on 20 meter corridor was 583.32+86.63 meter

Aquino ESet al.[20] did a comparative study in children and
adolescents by performing 6MWT in 20 meter and 30eker
corridors, and in present study the non-significdifference
in the 6MWT vitals and 6MWD were similar to thao,She
present study was aimed at gathering normative dfatdR,

RR, BP, RPE and 6MWD in smokers during 6MWT when

performed on 20 meter long corridor.

Effect on heart rate (20 meter corridor)

In the present study, significant difference wasnib between
the mean resting heart rate (76.3+8.0 beats/mirand)mean
post 6MWT HR (91.77+11.77 beats/minute) (p=0.00e
significant rise in the heart rate was due to #et fthat, heart
rate increases immediately at the onset of actastya result of
parasympathetic withdrawal. As exercise contindesther
increase in heart rate occurs due to the actionthef

systolic volume (LVESV) account for the increasestroke
volume during light to moderate dynaipad].

Jothi K et al.[25] conducted the study on, fifteen male
kabaddi players in the age group of 20 to 25 ybad also
suggested the same finding that systolic bloodspiresrises
with increasing dynamic work as a result of incheggardiac
output, whereas diastolic pressure usually remabwut the
same or may be heard to zero in some normal sgbjetie
slight decrease in diastolic blood pressure is grily due to
the vasodilatation of the arteries from the exerciout.
ACSM guideline (8 edition) for exercise testing has also
given the similar interpretation for SBP in indiuils which
supported to our finding.

In the present study DBP also increased signifigarfthe
significant increase in post test DBP of smokerthanpresent
study results could be due to smoking behaviouris Th
hypothesis was supported by Aronoet al.[26], they
demonstrated the positive effect of smoking on @lpoessure
and concluded the significant increase in SBP, BBRvell as
pulse rate.

Effect on respiratory rate (20 meter corridor)

sympathetic nervous systgil]. In the present study HR There was significant change in the resting resmiyarate
elevated immediately after the 6MWT, which was in(18.41+3.70) and post 6MWT respiratory rate (254.682)
correspondence to Fleekal.[23], 1988 results which showed (p=0.000). This can be attributed to the fact thatventilation

that HR increases significantly after a bout ofreise, which
appears to be related to neural influences. Sire&now that
onset of light to moderate intensity exercise inegs the SV
and HR, thereby increase CO to meet the metabefitatid of
the body. HR is also influenced by some other facto
including body position, certain physical conditicstate of
health, blood volume and environment.

Effect on Blood Pressure (20 meter corridor)

In the present study there was found to be sigmific
difference between the mean resting blood pressulemean
post 6BMWT blood pressure.

Post 6MWT Mean systolic blood pressure (139.5849.9
mm/hg) was found to be significantly higher as carag to
the mean resting SBP (123.60+8.39 mm/hg) (p=0.0Tb¢
resting diastolic blood pressure (80.14+5.75 mméigwed a
significant rise post 6MWT (86.22+6.40 mm/hg). lhet
present study SBP as well as DBP increased signifig after
6MWT. Finding of this study, of increased SBP wagported
by the various studies, but there is a very fewrditure
support on increased post exercise DBP.

The increase in systolic blood pressure was duectease in
cardiac output. Cardiac output increases due toe&s®e in
both stroke volume (SV) and heart rate (HR). Thedase in
stroke volume results from an increase in venousrme
which, in turn, increases the left ventricular edidstolic
volume (LVEDV) (preload). The increased preloacttstnes
the myocardium and causes it to contract more biyrcin

increases linearly with increases in work rate udinsaximal
exercise intensities and the increase in pulmorantilation
is attributable to a combination of increases @altivolume
and respiratory rate. Other theories are that e in body
temperature may play a role, or that collaterainbhes of
neurogenic impulses from the motor cortex to actiugscles
and joints may stimulate the brain stem and respiyacentre
leading to hyperpnoea, & hence increase in regpyat
ratg27].

Effect on perceived exertion rate (20 meter corridg

9Significant difference was found in the resting RP&ues

(0.15+0.11) and post 6MWT RPE values (1.39+1.48)
(p=0.000). The increase in perceived value of éxenvas in
accordance with AACVPR findings, which states thia¢
Borg rating increases linearly with HR and VO2 asreise
intensity increases. It correlates with ventilatonyinute
volume, CQ production, lactate accumulation, and body
temperature. FEV1 r = 0.88. These investigatoronteg a
strong linear relationship between Modified Borgalgc
(MBS) ratings and respiratory effort when combineith
exercise. Similar results were found in the studyned by
Wilson and Jones, who compared the use of a vesugbgue
scale and the MBS to measure dyspnea in healthyigyou
volunteers during exercise. These investigators ilasily
reported that good correlation exists between iiensity of
breathlessness described by MBS and the amountook w
done during exercise. Belma al.[28] found that the MBS
was a reliable tool for quantifying dyspnea in sad§ with

accordance with the Frank-Starling law of the heart copp who were undergoing a 6-minute treadmill walk.

Contractility of the myocardium is also enhanced thg
sympathetic nervous system, which is activated ngduri
physical activity. Thus, an increase in the lefotvieular end
diastolic volume and a decrease in the left veulsicend
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