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Endothelial Dysfunction in Healthy Passive Smoker

Badai Tiksnadi, Augustine Purnomowati, M. Rizki Akbar

Introduction. Passive smoking may have a deleterious effect to
cardiovascular system and subsequent enormous public health implication.
The sidestream cigarette smoke suggest impaired endothelial production
of nitrit oxide. Since endothelial dysfunction is an early feature of
atherogenesis, early detection on this become important and hopefully
can prevents the subsequent atherosclerloric events. There were only few
studies have assessed the effects of passive smoking to human arterial wall.
The objective of this study was to detecr endothelial dysfunction in healthy
passive smokers young adults.

Methods. We studied B0 healthy subjects 20 to 35 years old, which
were divided into two groups, consist of 32 passive smokers and 48
subjects as controls. Passive smokers were defined as non-smokers who
had been exposed to environmental tobacco smoke for at least one
hour daily for three or more years, Endothelial function was measured
by response of flow-mediated vasodilatation in brachial artery during
reactive hyperamia,

Result. There are no significant differences in baseline characteristics (age,
sex and baseline diameter) between two groups. Flow-mediated dilatation
response was significantly impaired in the passive smokers 8,7 (2.9) percent

Department of Cardiology and compared with 1 2.8 (6.7) percent in control subject, p =0.006.
Vascular Medicine, Padjadjaran Conclusion. Passive smoking is associated with impairment of endothelium-
University, Bandung, Indonesia dependent dilatation, suggesting early event in atherosclerosis.

( Kardiol Indones. 2012;33:149-57)

Keywords: Passive smoking; endothelial dysfunction; flow-mediated
vasodilatation brachial artery
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Penelitian Klinis

Disfungsi Endotel pada Perokok Pasif yang Sehat

Badai Tiksnadi, Augusiine Purnomowati, M. Rizki Akbar

Latar belakang. Murokok pasifilapst mempunyai

vang merugikan terhadap sistem kardiovaskular dan be
yang l had kard| ular dan 1

mpak besar bagi

keschatan masyarakat secara luas. Asap rolak didugs menaganeau produks nitri oksida di endorel, Karena disfungsi endorel

adalah ciri awal dari proses arerssencsis, dereksi dini sanzar diper ukan sehinsgs dapar dilakulan
kejadian kardiovaskular dilemudias hari. Hingga ssat ini banya sedikit
pasifrerhadap dinding pembulih darsh arrer. Tujuan dilakukan penclitian inis

pada peroliok
Metode. K
32 perokok

serokok pasil, dewasa muda dan seha

i meneliri pada sebangak $0 subyek schar berusia 20-35 rahun yang dibagi k
if, dant 48 subysk sebagai konuol. Perokok pasif didefinis!

peneugshan
ke
untuk mendeteksi disfangst endorel dini

aya-upay

ja penclitian yang membahas mengenai clck mer

lam dua kelompok, rerdiri dari

ai orang yang tidak merokols, pang terkena

paparan asap rembakau minimal satu jam seriap harinya, selama minimal tiga hun. Fungst endotel diukur dengan melihar

respon vasodilatasi wenmediasi olel aliwan {fore-m uh.um wrisoediliiion selama huperemia reakll

Hasil. T

fak ada perbedaan karakeriscik dasar felompaol {

diantars kedua kelompok. Respon diksis | ermed s aliran secars signilikan menurun pada kelompnk perikok pasif

%] s kelompak koneral |1
Kesimpulan, Merokok

16.7) %] dengan p = 0.006.

dilacation},

Kata kunei: Merokok pasif,

Active cigarette smoking has long been known o
grcdlsposc people to endochelial dysfuncrion thar
leads to atherosclerotic vascular discase. However ic
has recently became evident thar passive smoking
may also have a deleterious effect to cardiovascular
system as well and subsequent enormous public health
implicadon.'

Corresponding Address:

Dr. Augustine Purnomowati, dr., SpPD, Sp|P (K). Sekretariat
Kardiologi dan Kedekteran Vaskular, Gedung limu Peryakit Dalam
Lantai IV, RSUP Hasan Sadikin, |I. Fasteur no 38, Bandung Telp.
$2-22-2040926.Emalil : tiksnadi_badai@yahoo.com
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enis kelamin dan dizmeter awal arteri brakhialis) yang s

if berhubungin dengan penurunan fungs dilarasi —

enifikan
[8.7 (2.9)

tergancung ¢ndorel (endothelium-dependenc

menimbulkan dugaan adanya proses arerasklerosis dini.

(] Kardial Indnnes, 2012;33:149-57)

fungsi endorel, vasodilatasi arteri brakhialis rermediasi aliran

Passive smaoldng or often called as sccandhand
smoke (SHS) or environmental robacco smoke (ETS)
is the inhalation of smoke from robacco products used
by others, which includes exposure to both sidestream
smoke from bumning cigarctres and exhaled mainstream
smoke” P g increased the risk of heart
disease by up to 30%, accounting for at least 35,000
deaths annually in the United States.?

Endethelial dysfunction is an early fearure of
atherogenesis in vitro,! in laboratory animals,” and
in humans.® It represents an important marker

Passive sma

of carly vascular damage. Morphologic evidence
of atherosclerosis can be detected as early as on
second decade of life. Early derecrion on endothelial

Jurnal Kardiologi Indenesia » Vol. 33, No. 3 * Juli - September 2012
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dysfunction can hopefully prevents the subsequent
atherosclerlotic events.

Some factors had been associated with endothelial
dysfunction severity on passive smokers, such as the
number of hours of the exposure per day, the proximity
to the active smoleers, the number of active smokers
at h("ﬂ'lc OF“'()I'J(PiaCC, and [l'l: room \'Cl'][i.lation Si.LC
where inhalation takes place.! We uy 1o study one
factar that may associates to the severity of endothelial
dysfunction in passive smoking, which is the dose of
cxposure, [n relation to dose-dependent, some previous
studies found there were inverse relationships, while
other studies found the contrary resulr. This might
be due to the many parameters used, such as hours/
day, or just the number of years of exposure. Dose of
environmental tobacco smoke exposure using hour-
years parameter which means the number of hours/
day multiply by the number or years of exposure has
never been used before, and we assumed thar this
par:ln‘lr:(cl‘ \Yin bC maore accurate to Imeasurc Thc dosf
Uf EXPUSH[C.

There’s been only a few studies assessed the
effects of passive smoking to arrerial wall in human.
Therefore, to gain dara of the environmental robacco
Smolt.c C,FECC(S on hcﬁ.lrh}’ y()ung :ldu't.s, we :LS.‘\CSBC(.[
endothelial dysfunction in arteries of healchy voung
adules (mean age 25 years old) who had no known
risk tacrors for arherosclerosis ather than exposure
to environmental tohacco smoke using hour-years
p:!.r;uncrcr.

Methods
Subjects

We studied the subjects, who were eligible if rhey
were 20 ro 35 years of age, had normazl blood
pressure, did not have diabetes, and had no history of
hyperlipidemia or family history of premature vascular
discases. They were clinically well and taking no
regular cardiovascular medications, The subjects were
chasen by a consecutive sampling, bordered by some
period of time, and were marched in age and gender,
Subjects were recruited from friends, families, hospical
staff and other community volunteers. Subjects had
ta meer one of two groups criteria, conrrol group or
passive smoker group, Subjects in control group were
nansmokers who had never been regularly exposed to
environmental tobacco smoke at home or werlplace,

Jurnal Kardiclogi Indonesia * Vol. 33, Na. 3 = Juli - September 2012

V\'hi]ﬂ pa.:sivc smokcrs gl‘oup were nonsmokcrs Wlth
Sclf—l‘cp(utcd hiStUl’y (]f L'xp(]&urn o Cnvirunmtntal
EO;J;LCCG sn\okc at ICBSE onc h()u.r Pcl' dzly f()[ ac l(‘:lst
three years. All subjects gave informed consent, and
the study was approved by the institutional commirttees
on ethical practice.

Study Design

This was a crass-sectional study. Fach subject made
one visit to the study huspit:ﬂ, which was also the time
far medical history snamnesis, measurement of supine
resting blood pressure, and the assessment of vascular
reactivity of the brachial artery.

Measurements and data analysis

I'he ultrasound method for measuring endothelium-
dependent arterial dilaration was measured in brachial
artery, usingVivid 7% with 7.0 MHz lincar array
transducer. o this study, scans were obtained with
the subject at rest, 1 minute and 2 minutes during
reactive hyperemia. The brachial artery was scanned
in cross-sectional section, 5 em above the elhow, and
fhc ceneer C)f(ht' al‘l:cryu’as idcn[iﬁcd “']'!C['I fl'IC CiCr'lJ'CS(
picture of the ancerior and posterior inumal luyer was
obrained. When a satstactory transducer position was
found, the skin was marked and the arm remained
in rthe same position throughout the study Increased
flow was then induced by the inflation of & pneumatic
torniquet placed around the forearm (distal to the
scanned part of the artery) to a pressure 50 mmHg
above subject’s systolic pressure, for 4 minures and 30
seconds. A second scan was performed at 60 seconds
after deflation of the cuff, and the third was performed
at 90 seconds.

The diamerer of the vessel and How-mediared
vasodilatation responsewas measured by one observer,

who was unaware of the subject status in groups. Then
the crass-scerional boundaries of the artery were traced
manually. This vasodilatation response was calculared
as a percentage of change berween maximum diamerer
of brachial artery reached before and after hyperemia
reacuve,

Statistical Analysis
Descriptive data for age and baseline brachial artery

diameter were expressed as means + SD, and gender was
expressed in percentage. An analysis for mean differences
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berween two groups, based on important base-line
characteristics, which were known could influence
the FMD examination such as age, sex and baseline
brachial artery diameter, wete analyzed in Mannn-
whitney test and chi-square. Then the differences of
vasodilation response within two group was analyzed
by Mann-whitney test. Among the passive smokers,
the relation berween the dose of tobacco smoke's
exposure to vasodilatation response was assessed by
Spearman correlation analysis. The determinant of
vasodilatation response were then assessed by multipar
lincar regression analysis, with the vasodilatation
response as the dependent variable, and age, sex. baseline
diameter of brachial artery and duration on tobacco
smoke's exposure as the independent variables. Statistical
significance was inferred at a two-tailed p value or less
than 0,05, All statistical analyses were performed using
SPSS version 14.

Result
Baseline characteristics

There are 80 subjects, consist of 44 males and 36
females, which had an average age of 25.0 (4.0) years
(range, 20-35). Passive smoking groups consist of
32 subjects, 17 males (53.1%) and 15 females, wich
an average age 25.8 (4.6) years. In the 48 subjccrs as
contral group, 27 males (56.3 %) and 21 females. the
average age was 24,4 (3.4) yews old. This dawm shows
that age and sex was similar in horh groups (Table 1).
Orher imporrant base-line characteristics — such as sex
and vessel size at rest — were also similar in both groups.
Bascline brachial artery diameter was not different

Table 1. Baseline Characteristcs of Subjects

between passive smokers 3.5 (0.5) mm and in control
subjects 3.3 (0.5) mm.

Vascular-Study Results

In response to reactive hyperemia, the average of
vasodilatation response is 12,8 (6,7) percent in
the control group. In the passive smokers group,
the average ofvasodilaration responseis 8,7 (2,9)
p(‘rLcnr‘,w})ich is signiﬁcant]y lower (p<0,006) for
the comparison with the control group.

The range distribution of the vasodilaration
response datain control group, is wider than the data
in passive groups. The 95% CI for vasodilaration
responsc in control groups arc between 3-24%, whila
in passive smoker groups are 3-15%. Then we can
see the derails in the box plot graph for analyze the
descriptivecomparison between two groups, clearly, as
in figure 1 below.

Vasodilaracing response in eontrol and passive smoker group.

i sach s o the borom andl g ofbos apicsent 24 prsad and the 73t perscni, e
Lol ik L ol i
izt sch ronp

3000

o0

vasodilaation respense (56

.

20
curation of tobacco emoke’s exspasure:

55 w [}

Figare 1. Dara distribution of endothelium-dependent
vasodilaration response (%)

Characteristic Control Passive smokers Total P value
Subjects a8 32 s

Age (yr) 25,8 (4,6} 24.4134) 25,0 (4,00 0,125
Sex 27 male [56,3%} 17 male (53,1%) 44 male (55 %) 0,481

21 female (43.4%) 15 female (46,9%) 36 female (45 %)

Brachialartery diameter at rest (mm) 3,3 (0.5) 3,5{(0.5) 3.4 (0,5) 0,200
Table 2. Vasodilatation response

Characteristic Control Passive smokers P value
Average of vasodilatation response (%) 12,8 (6.7) 8.7(2.9) 0,006
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Among the 32 subjects in passive smoker group,
although statistically insignificant, the dose of tobacco
smoke’s exposure had a trendto inversely correlaredwith
severity of endothelial dysfunction,which means that
the higher the dose of tobacco smoke's exposure, the
lawer vasodilatation respanse, as seen in the figure 2
below.

Facrors which influence the vaseodilatation response
among the passive smokers were then assessed by
multiple variable lincar regression analysis, with the
vasodilatation response as dependent variable and age,
sex, baseline diamcrer and dosc of tobacco smoke’s
exposure as independent variables.

“The analysis shows that the dose of tobacco smoke’s
exposure is not an independent factor for the severity
of endothelial dysfunction. The baseline brachial

Vasodilatation response (3}

Dose tobaceo smoke's expasure (hour-years)

Figure 2. Relation berween vasodilatation response of the
brachial artery induced and the dose of wbacco smolc's
exposure

Table 3. Multiple variable linear regression analysis te vasodilatation response among the passive smoker group

Model  Variables Coefficients B Stcl. Brrar R Adjusted R square p value
[t Constant 25.840 14.940 0.350 0.099
Age 0,067 0.384 0.864
Baseline diameter -4.064 4.374 0.362
Dasc of exposure -0.186 0.196 0.353
Sex*age -0 0.268 0.972
Sex*dose 0.135 0.128 0.305
Sex*diameter 0.520 3.086 0.868
Sex -4 820 9.902 0.631
2 Censtant 26.000 13.963 0.550 0.133%
{054 0.125 0672
Baseline diameter -4.019 4.103 0.337
Daosc of ecxpasure 0,184 0.188 0.33%
Sex"dose 0,133 0.120 0.279
Sex* diameter 0,483 2.867 0.867
Sex -£.032 9.207 0.597
3 Canstant 23 877 5023 0.549 0.167
0.054 0.123 0.661
Bascline diamerer 3.368 1401 0.024
Dose of ecxposure A.1496 0172 0.264
Sex"dose 0.140 0112 0.221
Sex -3.401 1.669 0.054
4 Constant 24682 5.657 0.544 0.192
Bascline diamerer -3.184 1318 0.023
Dose of ecxposure -0.198 0,169 0.252
Sex*dosc -0.146 0,109 0.193
Sex -3.477 1.635 0.045
3 Conseant 24.835 3.693 0.511 0.182
Baseline diamerer 768 1.228 0.005
Sex*dose -0.023 0.037 0.500
Sex -2.243 1.397 1.094
6 Constant 23.682 5.387 0.498 0.197
Baseline diameter -3.489 1.148 0.005
Sex -1.996 1.239 0.018
7 Constant 16.440 3.049 0.426 0.154
Hageline diamerer -2.243 0.871 0.015

Jurnal Kardiologi Indonesia *= Vol
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Table 4. Analysis of Variance for the pr

ictor of baseline brachial arrery diameter to vasodilatarion

responsc
Model Sum of Squares df Wean Square F Sig,
7 Regression 46.692 1 46.692 6.636 015(g)
Residual 211,081 30 7.036
Total 257.774 31

Predictors: (Constant), baseline diamerer

Dependent Variable:

asodilatation response

artery diameter becomes the only determinant factor
for the vasodilaration response in passive smoker (p =
0,015), which means that the h'lghr[ baseline brachial
artery diameter, the lower vasodilatation response.
Mulriple linear regression equation for this dara is .
vasodilatation response = 16,440 — 2,24 3xbaseline
brachial artery diameter (Table 3).

That equarion is a valid model for predictor
of vasodilatation response (F value = 6,636; =
0,015) chat can be seen in wble 4. From the model
summary; only 15,4% (adjusted R* square = 0,154}
of vasodilaration response (table 3) can be explained
by this cquartion, and the rest arc explzined by other
variables which not included in this study.

Discussion

Active cigarcete smoking has long been known o
predispose people to atherosclerotic vascular disease,
bur it has recently become evident rhat expasure o
environmental tobacco smoke/passive smoking may
also have deleterious cardiovascular effects, with
enormous public health implicauons, This study
shows that endothelial dysfunction, an important
carly fearure of the atherngenic process, may occur in
the systemic arteries of healthy young adules due to
environmental wbacco smoke exposure. In this study
we have shown that passive smokers have significantly
impaired arterial endothelial function (p=0.000). The
mean vasodilatation response in passive smoker group
was 8.7 (2.9) %, cormpared to 12.9 (6.7) % in control
groups. This resule wassimilar with previous study by
Celermajer, which was 8.2 (3.1) % in control greups
compared to 3.1 (2.7) % in passive smoker group.’
Woo er al also found the differences in the subjects of
passive smokers who were exposed to environmental
tobacco smoke for over Bhours/day for ar least two
years 1o controi group. The difference of mean and

SD of diameter was 6.6 (3.4)% compared w 10.6
(2.3) % in control group.” Endothelium-dependent
dilatation was significantly better in passive smoker
groups 2.3 (2.1} % compared to control group 8.9
(3.2) % in Raitakari studies, which had exposure to
enviranmental tobacco smoke for 1 hours/day for > 2
years as criteria for the passive smoker group.” In srudy
by Helay et al, FMD% was significandy highet' in
non-smokets than passive smokers 8.9 (4.8) compared
w 5.0 (2.3} in contraol group.”However there was
ditterent resulrs from study by Woa thar showed36
active or passive Chinese young adults smokers have
less evidence of arcerial dysfunction (7.3%) than the
nonsmekers (7.9%) p=0.2."" All of this data broughc
the fact that passive smoking have conrriburion to
endothelial dysfunction formation. However, Wao
et al was not cxar:t]_\' studicd passive smoker group
Lue His study compared young Chinese active and
passive smokers who were macched in divect or indirect
exposure with young Caucasians (England and Aussic),
50 the results were nor as specific as other studies.

But because our study examined che effeces of
passive smoking cessation on arterial reactivity n a
cross secrional sering, the resule should interprered
with caution. A more ideal approach would be serial
prospective study of persons,

Selfereporting of exposure to environmental
tobacco smoke by questionnaire was used because no
methods are available to objectively quantify previous
exposure 1o tobacco smoke,

The acrual mechanism responsible for this arterial
damage is not known, but might be related o the
effects of tobacco smoke by interactions berween
platelets and v wall or by alteration of oxidation
products or lipid companents due to long-term
Qﬂ\‘i[Dnant&l tUbﬁCCU Srl](]kc CXPQSU"C"]

Enviranmental tobacco smoke consists of approxi-
mately 83 percenc sidestream smoke (from the burning
ends of cigarerres) and 15 percent exhaled mainstream
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smoeke.'” Since cigarerees burn at higher temperatures
during inhaladon, combustion is more complere, and
some toxic components, such as carbon monaxide
and benzopyrene, are found in higher concentratians
in sidestream than in inhaled smoke.'® Morcover,
4000 chemicals are contained in
environmental tobacco smoke, 2

Environmental tobacco smoke in beth low and
high dose, increases the percentage of the aorta covered
by acheroma in cholesterol-fed rabbis ' It also expose
cockerels to levels of environmental tobacco smoke
rourinely encountered by people in smoke-filled
environments is associared with the increasing size
of aortic atheroma plaques.'” Sun et alhave shown

there ate as many

thar dietary supplementation with L-arginine (the
precursor of nitrit oxide, or endothelium-derived
relaxing factar) pratects cholesterol-fed rabbits from
the endochelial dysfunction associared with exposure
to environmeneal tobacco smolke. This Anding suggests
impaired endothelial production of nicric oxide mighe
be pathogenetically important in environmental
tobacca smoke-relared atheroselernsis of this animal
maodel 16

Impaired bicavailability of nitrit oxide as
endothelium-derived relaxing facior, may be
particularly important, since nitrit oxide acts to
inhibir plarcler aggregation, adhesion of monacytes to
the arrerial wall, and proliferation of simooth-muscle
cells. Dilaration mediated by brachial-artery Mlow 15
endothelium-dependent and 1s mediared in large pare
by the release of nitrit oxide. Therefore, our result
suggest thar rhe activiry of endothelial niwrir oxide
may he impaired in young passive smolers as well as
in active smokers.'” Passive smoking-related arterial
damage may also be the consequence of enhanced
degradation of nirrir axide secondary o formarien
ot oxygen-derived free radicals.®

Because we studied healthy young adults without
known atherogenic risk facrors, such as diaberes
or hypertension, which have been shown to cause
impaired vascular reactiviry, we were able to investigate
the effects of passive smoking alone on endothelial
physiology ™ Although only superficial systemic arteries
can be studied with this ultraspund-hased methad,
endothelial dysfunction in the brachial artery appears
to be well correlared with both coranary endothelial
physiology™ and coronary atherosclerosi

This data could supporc individual and public
health policy initiatives ro allow nonsmokers to
avoid smoke-filled environments at home or in the

Jurnal Kardiclogi Indonesia = Vol. 33, No. 3 ¢ Juli - September 2012

workplace All the passive smokers in chis study were
expased to environmental tobacco smoke for at least
one hour per day. Unexpectedly, the result of this study
shows that there are no significanc dose-dependent
relationship berween exposure to obacco smoke to
the severity of endothelial dysfuncrion (r = - 0.2309.
p=0.187}. Conrrary to Celermajer scudy that showed
EMD waas inversely related to the intensity of exposure
(r=-0.39, p=0.04).' The study use exposure in hours/
day on subjects that were divided into three groups,
light (exposure 1-3 hrs/day), moderate (4-6 hrs/day)
an heavy (more than 6 hrs/day).!

In He et al® mcra-analytic studies, the relative
risk of coronary heart disease increased significantly
with exposure to a higher level or a longer duration
of passive smoking. Compared to non-smokers who
were not cxposed to smoke, non smokers who were
exposed to 1 to 19 dgarettes per day and to 20 or more
cigarertes per day had relacive risks of coranary heart
disease of 1.23 (95% CI, 1.13-1.34) and 1.31 {95%
CI, 1.21-1.42), respecrively (p = 0.006). Likewise, as
compared with nonsmokers who were not exposed to
cigaretie siwoke, non smokers who were exposed to the
spouses smoke tor 1 ro 9 years, 10 to 19 years, and
20 or mote years had relative risks of coronary heare
disease of 1.18 (95% CI 0.98-1.42), 1.31 (93% CI
L.11-1.55)and 1.29 (95% CI 1.16-1.43), tespecrively
(p=0.01 for linear trend). This study showed a
significant result when compared to non-smalers, but
the relative risk shows smaller crends after some degree
of exposure. Negative trends also found in groups with
the exposure > 20 years. ™

This study uses a new paramerer, hours-years, of
which hours/day of expasure multiplies with years

s,

of exposure. With cthis new parameter, we expect 1o
get more accurate result on the relarion berween the
doseof whacco smoke’s exposure with the severity
af enderhelial dysfuncrion. This study showed there
was an inverse trend, thac the bigger and the longer
amount of exposure, the lower vasodilatation response
with FMD) in brachial artery. However this finding
was not sighificant. This might happened due o
the homogenity of the passive smokersubjects thac
disrribute in “low dose”™ passive smck'mg, or maybe
it is true that there is no dose dependent in this
relationship.

It leads o an interes
asa cause. The alteration of gene transcription in nitric
oxide synchetase or alteration relared vo endathelial
progenitar cells are assumed as the underlying

ng question of what can act
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mechanism. However, further study is required o
intensively learn about the dose dependent which
related to the severity. The study should also control
confounding facters, such as proximiry to the smokets,
ventilationof the room where the exposure takes place,
the number of cigarertes, etc. Further study alsa
required to find at what level of the exposure does
endothelial dysfunction begins to develop, and the
reversibility.

In the determinarion of low-mediated dilatarion
among passive smokers assessed by multivariable
regression analysis, bascline brachial artery diameter
becomes the only independent variables as predictor
for the vasodilaration response. This is similar to study
by Ryliskire,that found FMD in low cardiovascular risk
patient inversely correlates with age as well as brachial
artery diameter. Age was not an independent factor in
the study, which might be due to the narrow range of
the age.*?

Limitation

In this stucy, there were some unconrrolled factors thar
can impede the result of FMD) examination such as
mcrlstru‘a.l Ph.db(‘ Fr()m f::m:ll(: Subjﬂ.‘c[s, hOml)C_VS[CiﬂC
blood level and birth weight. However, the menstrual
phase should not confound the stdy because the
wwo groups were gender martches. Differential analysis
according to gender are probably not worthwhile
considering small numbers of subjects studicd.Data
on rraditional cardiovascular risk factors were not
objective as they were only based on subjects hustory
and physical examination. Bur then again since all
subjects were young and clinically healthy, this also
shauld not be considered as a confounding factor.

In the present study, passive smoking was identified
and assessed by self-reporung dara using scructured
questionnaire, which we have previously shown to
he reliable. Ideally, the concenrrations of nicorine/
corinine in the body should be measured since there
were positive associations between selfreported and/
or objective measures of secondhand robacco smoke
exposure ¥ But study by Steenland, stared thar serum
cotinine only reflects recent ETS exposure, and also
showed that there will only be a low heart disease risk
factors when ETS exposure is determined by self-
reporred data.®

There has been difhculry in quantifying the “dose™
of passive smoking with certainty, as the intensity of

C'xpﬂﬁul‘c deEndS ona |argc nl'lmbﬂl' DFv:Lriahlcﬁ, Sul:h
as hours of exposurc per day, the proximity to active
Sm()l{Cﬂ;. Lht: numbcr Df ClC[ll\"C Slnﬂiﬁcls iﬂ l'hC rooIm,
and the size and ventilation of the rooms where passive
smoking takes place.! But because that was not the
main objective of this study, the dara was nor obrained.
Bur for further study ahead, thosc data should be
collected to sharpen the result and the scudy should
also be analyzed using multivariate analysis to find
which varizableis more likely related to the severity of
endothelial dysfunction in passive smoker.

Conclusion

Passive smoking is associated with significant
impairment of endothelial function in healthy
young adules, independent of age, gender and
baseline brachial artery diamerer, and tradicional risk
parameters. There was no dose-dependent relationship
between hours-years of exposure parameters to severity
of endothelial dysfunction. This means, even short
term and regularly exposure of smoking can impact
o a damaged 1n arcerial wall. This result hopefully can
strengthen government effort on campaignsofsmoking
ban in public arca. To achicve a significant reduction of
socicty burden on coronary heart discase, both passive
and actve cigarerte smoking must be considered.
Clinicians should intorm their parients abour all risks
associated with passive smoking and also suggestion
to give all support o enforcement of smoking bans in
all public areas.
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