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Abstract

Background- Although over the last decade smoking rates have decreased, hookahs seem to
have proved increasingly popular in some eastern countries. It has been demonstrated
that smoking increases the plasma fibrinogen level, which is an independent risk factor
for cardiovascular disease. Our objective was to investigate the extent to which hookah
smokers in comparison with cigarette smokers and non-smokers have their fibrinogen
level increased.

Methods- In this comparative analytic study, 450 men aged 20-75 years old were enrolled
(150 hookah smokers, 150 cigarette smokers and 150 non-smokers). Two ml blood
samples were taken, and fibrinogen was measured by the Clauss method. Data were
analyzed by SPSS11 statistical package; X%, ANOVA and t-tests were used for analysis.

Results- The difference in the mean fibrinogen level among the three groups was statistically
significant by one-way ANOV A test (P<0.001). Mean difference was 53.21 for hookah
smokers compared with non-smokers (t=8.2, P<0.01). It was 39.47 when hookah
smokers were compared with cigarette smokers (t=7.24, P<0.01). In subjects aged less
than 55 years, the proportion of people with fibrinogen level included in higher tertile to
lower tertile was 2 for hookah smokers, 0.16 for cigarette smokers and 0.19 for non-
smokers. In subjects aged 55 or more, this proportion was calculated to be 13 for hookah
smokers, 3.5 for cigarette smokers and 0.33 for non-smokers, the difference was
statistically significant. The difference for being included in low tertile or not was
significant for both the hookah smokers and cigarette smokers when compared
separately with non-smokers. It was found that higher tertile to lower tertile proportion
was 24 in those who smoked hookahs more than three times a day and in those who had
smoked hookahs for 10 years or more (P<0.001). In those who had smoked hookahs for
less than 10 years or less than 3 times a day, the proportion was 1.47 compared to non-
smokers at 0.19.

Conclusion- Hookah smokers (especially, those smoking for more than 10 years) suffer a
dramatic increase in their plasma fibrinogen in comparison with cigarette smokers and
non-smokers (Iranian Heart Journal 2004; 5(3): 48-54).
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obacco is used widely in different

manners for smoking and even
chewing purposes. Tobacco use is closely
intertwined with cultural traditions. India,
Turkey and Iran are known to rank first
among hookah users. Tobacco is placed
into the upper bowl of the hookah

underneath the hot charcoal. The resultant
smoke passes through the water-filled
water bulb of the hookah to the mouth
piece, usually by a flexible tube. For all the
declining rates of cigarette smoking over
the last decade, hookahs have enjoyed an
increasing popularity in Iran, especialy
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among the youth. 2 Tobacco smoking
gives rise to about 3.5 million deaths per
year. It is responsible for more than 25
distinct diseases.®

Some effects of hookah usage on body
health have been mentioned in previous
studies. It has been shown that hookah
smoking, in addition to causing low birth
weight when used during pregnancy,*
accounts for obstructive lung disease and
decratocanthoma and cancer of the lips?
Any kind of smoking can increase the
hematocrit and can, by increasing the
blood viscosity, finally lead to cardiac
hypertrophy and other cardiovascular
diseases.

There is little information about the
comparative role of hookah smoking and
cigarette smoking in increasing plasma
fibrinogen. Plasma fibrinogen is a major
determinant of platelet aggregation and
blood viscosity, and its role in
cardiovascular disease has been mentioned
in previous studies®® It has been
concluded in some other studies that
fibrinogen is an independent risk factor for
cardiovascular disease. We designed and
conducted a cross-sectional comparative
study to find out the extent to which
hookah smokers in comparison with
cigarette smokers and non-smokers have
their fibrinogen level increased.

M ethods

In this comparative analytic study, 450
men aged 20-75 years old were enrolled.
150 of them, chosen from tea bars serving
hookahs, had at least a recent three-year
long continuous history of hookah
smoking. A second comparison group,
consisting of 150 cigarette smoking men of
the same age range, was selected from
either the tea bars or the same geographical
areas from which the hookah smokers
came. The third group was comprised of
non-smoking men chosen similarly. A

short questionnaire for each participant
having been completed, a 2 ml blood
sample was taken and sent immediately
and randomly to two reputable clinical
laboratories. The hematocrit measurement
was done by a routine method; and
fibrinogen was measured by the Clauss
method, using a test kit domestically-
produced by (Mahsayaran). Data were fed
into a computer for analysis by SPSS
datistical package. y°and one way
ANOVA and t-tests were used to analyze
the data.

Reaults

There was no dtatistical difference in the
mean age of the groups compared. Overall
mean age was 0.6+ 14.7 (meanz SD).
Plasma fibrinogen level was different in
the three groups (Fig. 1, Table 1). The
difference was found to be datistically
significant by one-way ANOVA test
(P<0.001, F=40). Mean difference between
dual groups was tested by independent t-
tes. It was 13.74 when the cigarette
smokers and non-smokers were compared
(t=2.12, P=0.035). Mean difference was
53.21 for hookah smokers compared with
non-smokers (t=8.2, P<0.01). It was 39.47
when the hookah smokers were compared
with the cigarette smokers (t=7.24,
P<0.01).

Tablel: Descriptive indices of plasma fibrinogen
among hookah smokers, cigarette smokers and
non-smokers.
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We compared the fibrinogen levels in the
three  above-mentioned  groups in
accordance with the normal population
tertiles given by precious studies. The
distribution was dsatistically different
among the groups, even when adjusted for
age (P<0.001).

In subjects aged less than 55 years, the
higher tertile to lower tertile proportion
was 2 for hookah smokers, 0.16 for
cigarette smokers and 0.19 for non-
smokers. In subjects aged 55 or more, this
proportion was calculated to be 13 for
hookah smokers, 3.5 for cigarette smokers
and 0.33 for non-smokers (Table 11).

Tablell: Digtribution of hookah smokers, cigarette smokersand non-smokersin lower, middle and upper

tertiles of plasma fibrinogen

Age Group 1: Under 55 yrs Fibrinogen Level Total
104 - 217 217 - 278 278 - 377
SMOKING Type Non-smokers Count 91 14 18 123
% within SMOKING
74.0% 11.4% 14.6% 100.0%
Type
cigarette smokers Count 68 56 11 135
% within SMOKING
50.4% 41.5% 8.1% 100.0%
Type
Hookah smokers Count 21 64 42 127
% within SMOKING
16.5% 50.4% 33.1% 100.0%
Type
Total Count 180 134 71 385
% within SMOKING
46.8% 34.8% 18.4% 100.0%
Type
Pearson Chi-Square = 98.1 & Asymp. Sig. (2-sided) = .000
Fibrinogen Level
Age Group 2 ; equal to or more than 55 yrs Total
104 - 217 217 - 278 278 - 377
SMOKING Type Non-smokers Count 18 3 6 27
% within SMOKING
66.7% 11.1% 22.2% 100.0%
Type
cigarette smokers Count 2 6 7 15
% within SMOKING
13.3% 40.0% 46.7% 100.0%
Type
Hookah smokers Count 1 9 13 23
% within SMOKING
4.3% 39.1% 56.5% 100.0%
Type
Total Count 21 18 26 65
% within SMOKING
32.3% 27.7% 40.0% 100.0%
Type
Pearson Chi-Square = 25.5 & Asymp. Sig. (2-sided) = .000
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We caried out the aforementioned
statistical tests for tertiles calculated from
our study’s fibrinogen results. Similarly,
there was a datistically significant
difference, and the hookah smokers had a
higher chance to be in a higher tertile (P
<0.001).

Dual comparisons were made between the
groups to determine whether or not they
were in higher tertiles. There was a
statistically significant difference when the
hookah smokers and cigarette smokers
were compared and, similarly, when the
hookah smokers and non-smokers were
compared. No statistical difference was
shown between the cigarette smokers and
non-smokers so as for them to be included
in high tertile fibrinogen group, athough
the power of study was 0.956 (for a =
0.05). Nevertheless, the difference for
being included in low tertile or not was
significant for both the hookah smokers
and cigarette smokers when compared
separately with non-smokers.

Pearson correlation coefficient was 0.359
between the number of years of hookah
smoking and plasma fibrinogen (p=0.000).
It was 0.23 between the daily frequency of
hookah smoking and plasma fibrinogen
(p=0.005). We found the coefficient to be
0.46 between the number of years of
smoking and daily frequency of hookah
smoking (p<0.001). We subsequently
adjusted the difference of being included in
high tertile fibrinogen group between the
hookah smokers and non-smokers for
having a long history of hookah smoking
and daily frequency of hookah smoking. It
turned out that the higher tertile to lower
tertile proportion was 24 in those smoking
hookahs more than three timesa day and in
those smoking hookahs for 10 years or
more (P<0.001). Compared to non-
smokers who had a 0.19 proportion, it isa
very high rank. In those smoking hookahs
for less than 10 years or less than 3 times a

day, the proportion was 1.47 compared to
non-smokers at 0.19.

Iranian hookah smokers seem to have a
preference for specific kinds of tobacco,
not least Isfahan tobacco. On account of
wide confidence intervals, the role of
hookah tobacco in plasma fibrinogen is not
discussed in this study, although the lowest
level belonged to fruity tobaccos which
have became popular over the last decade.
The mean and standard deviation for the
hematocrit level was found to be
43.33+4.3 for the non-smokers,
4334+ 25 for cigarette smokers and
45,91+ 4.2 for hookah smokers. No linear
relation was seen between hematocrit and
plasma fibrinogen.

Discussion

Our study revealed that the mean plasma
fibrinogen level was significantly different
in al the three groups of non-smokers,
cigarette smokers and hookah smokers.
Previous studies have demonstrated that
the fibrinogen level increases with age;™
however, given that the mean age was not
different among the groups in our study,
we assume that the mean plasma
fibrinogen difference observed among the
groupsisreal.

There are some studies confirming the role
of smoking in increasing the fibrinogen
level 12131415 Folsom in an article has
considered smoking as the most important
lifestyle correlate of fibrinogen.**

In our study, we found a dose-related
increase of plasma fibrinogen both in
cigarette smokers and hookah smokers.

In a cross-sectional study among 1044
(male 975, female 69) employees aged 30-
59 years in Japan, Takahashi et al. found
that there was a dose-response relationship
between cigarette smoking and plasma
fibrinogen  concentration.”®  Similarly,
Fogari et a., in acomparative study on 708
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men with essential hypertension and 944
with normal blood pressures, showed that
in both groups, fibrinogen levels in
cigarette smokers increased with the
number of cigarettes smoked.** They also
mentioned a direct but reversible effect for
tobacco on fibrinogen.

The findings of our study showed that the
effect of smoking on plasma fibrinogen,
compared to non-smokers, increased with
age, indicating a possible interactive effect
of age on the relation between smoking
and fibrinogen. Consistent with our
findings are the findings of a cross
sectional population-based study on 1544
subjects (747 men, 797 women) in Spain
by Nascetti et al., who concluded that age
was the strongest variable associated with
fibrinogen, modifying the association
between smoking and fibrinogen, and that
the magnitude of association increased
with age.’®

Searching the literature with related key
words, we found no previous study
published on the specific and separate roles
of hookah smoking on fibrinogen in the
form of a comparative study.

What is surprising in our study is that
although both the cigarette smokers and
hookah smokers had higher fibrinogen
levels compared to the non-smokers, the
magnitude of the increase was several
times the magnitude of the increase in the
cigarette smokers. The difference is more
prominent in persons above 55 years of age
smoking hookah for more than 10 years
and three times a day or more. In this
group, the chance to be included in the
upper tertile of plasma fibrinogen of the
community is 30 times that of the non-
smokers.

The relation between fibrinogen and
cardiovascular disease was first revealed
in 1950." Presently, there are many studies
considering fibrinogen as a risk factor for
cardiovascular  disease®***®  Some
studies have shown that there is a distinct

relation between the fibrinogen level and
cardiovascular mortality” % %° Comparing
these facts with our findings, we can
conclude that smoking hookah at least five
times a day for more than 10 years,
especially in those above 55 years old,
increases cardiac mortality separately by
increasing the plasma fibrinogen.
Keshavamurthy et al., in a prospective
study on 192 patients admitted in an
intensive coronary care unit of a large
municipal hospital with final diagnosis of
unstable angina, concluded that in patients
with unstable angina, elevated levels of
plasma fibrinogen at admission indicated
an adverse in-hospital outcome and a more
complex coronary morphology.? Many
studies in Germany, USA and Sweden
have shown that by measuring the base
level for fibrinogen, it is possible to predict
future coronary attacks. Colas et al. in their
study showed that drug-induced reduction
in plasma fibrinogen could reduce the rate
of cardiovascular events?®

Comparison made between hookah
smokers and non-smokers showed a
statistically significant higher level of
hematocrit in hookah smokers. A high
hematocrit increases blood viscosity,
which gives rise to a higher cardiac output
and lower blood velocity.
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Fig. 1. Mean and confidence interval of plasma
fibrinogen among hookah smokers, cigarette smokers and
non-smokers.
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Conclusion

Hookah smoking increases plasma
fibrinogen much more than cigarette
smoking does.

In light of previous research on the risk of
high fibrinogen and findings of this study,
we conclude that hookah smoking more
than three times daily for 10 years
increases cardiac mortality.
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