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Summary

Objectives: To describe patterns of cigarette and narghile
(hubble-bubble or water-pipe) smoking before and during
pregnancy and identify predictors of successful smoking ces-
sation.

Methods: A survey was conducted on 4660 pregnant women
who delivered single live births between September 1st, 2001
and December 31st, 2002 at five hospitals in Beirut, Lebanon.
Women were classified into four groups according to patterns
of tobacco use before and during pregnancy: 1) consistent
non-users, 2) successful quitters, 3) unsuccessful quitters and
4) consistent users.

Results: High education (OR = 2.03, 95% Cl: 0.99-4.15), ade-
quate prenatal care (OR = 1.72, 95% Cl: 1.02-2.91) and mild
smoking at baseline (OR = 2.35, 95 % CI: 1.36-4.09) were main
determinants of successful cigarette smoking cessation, where-
as successful quitters of narghile use were more likely to be
nulliparous (OR = 1.80, 95% Cl: 1.08-2.99) or to have a non-
smoking partner (OR =7.57, 95 % Cl: 2.31-24.78).

Conclusions: Different populations should be targeted when
designing smoking cessation interventions for cigarette and

narghile users.

Tobacco use and smoking cessation in the context of pregnan-
cy remain issues of major concern in public health (Higgins
2002; Walsh et al. 2001). It has been documented that pregnant
women who consume tobacco products are at increased risk for
perinatal mortality (Higgins 2002; Walsh et al. 2001) and mor-
bidity (Walsh et al. 2001; Ventura et al. 2003; Secker-Walker &
Vacek 2002; Lieberman et al. 1994; Mainous & Hueston 1994,
Ramsey et al. 1993). A number of health conditions including

placental abruption, placenta previa, fetal growth restriction,
low birthweight, preterm birth, congenital anomalies and sud-
den infant death syndrome have been reported in relation to
cigarette use among pregnant women (Higgins 2002).

In contrast, little is known about adverse health effects of
smoking narghile (hubble-bubble or water pipe), a well-es-
tablished method of tobacco use in the East (Maziak et al.
2004a; Maziak et al. 2004b; Maziak et al. 2004c; Maziak et
al. 2004d; Maziak et al. 2004e; Shehadeh, 2003; Shafagoj &
Mohammed 2002; Fakhfakh et al. 2002; Tamim et al. 2001;
Kandela 1997; Macaron et al. 1997; Zahran et al. 1985). The
main ingredient of the narghile is the “tumbak”, a dark paste
tobacco lit by charcoal embers, which is usually placed on
a tray on top of a pipe connected to a glass bottle half-filled
with water (Tamim et al. 2001). When the smoker inhales,
the water dilutes the smoke before it enters through the lungs
(Tamim et al. 2001). Whereas epidemiological evidence has
associated narghile smoking with different cancers (El-Hak-
im & Uthman 1999; Gunaid et al. 1995; Lubin et al. 1992;
Dayal & Kinman 1983; Howe et al. 1980) as well as derma-
tological (Onder et al. 2002), respiratory (Kiter et al. 2000)
and cardiovascular (Jabbour et al. 2003) disorders, only one
study looked into the adverse pregnancy outcomes of narghile
(hubble-bubble) smoking (Nuwayhid et al. 1998).

Despite the existing stigma around cigarette use during preg-
nancy (Nuwayhid et al. 1998; Chaaya et al. 2003; Chaaya et
al. 2004b), attitudes towards narghile smoking during preg-
nancy remains largely unknown (Chaaya et al. 2004a; Rad-
wan et al. 2003; Maziak et al. 2004¢). On the other hand, a
number of population-based studies were conducted to ex-
amine patterns, trends and predictors of tobacco use among
men and women in Middle Eastern countries (Thompson &
Fagerstrom 2006; West 2006; Maziak et al. 2004e; Fakhfakh
et al. 2002; Memon et al. 2000; Taha & Ball 1982). Yet, none
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of these studies looked at tobacco smoking cessation in the
context of pregnancy (Maziak et al. 2004c).

Various smoking cessation strategies were found to be effec-
tive means for altering tobacco use during the period of preg-
nancy (Acharya et al. 2002; Jaakola et al. 2001; Gilen et al.
1997) thereby reducing its negative impact on the newborn
infant (Lightwood 1999). Despite the well-known fact that to-
bacco is a hazardous substance in the context of pregnancy,
prevalence studies have suggested that 20-50 % of women in
developed countries report smoking cigarettes at the onset of
pregnancy (Higgins 2002). Recent studies have reported a de-
cline in the prevalence of smoking during pregnancy (Ventura
et al. 2003; Eriksson et al. 1998). In a Norwegian study, the
prevalence of cigarette users among pregnant women declined
from 34 % in 1987 to 22% in 1994 (Eriksson et al. 1998).
By the same token, in the United States, the national rate of
cigarette smoking during pregnancy decreased from 19.5 % in
1989 to 12.2% in 2000 (Ventura et al. 2003). This observa-
tion has stimulated research on smoking cessation patterns in
pregnant women as well as on background characteristics that
determine successful quitting during pregnancy (Eriksson et
al. 1998; McLeod et al. 2003; Kahn et al. 2002; Yu et al. 2003;
Woodby et al. 1999; Ford et al. 1993). The most frequently
cited predictors were maternal age (Ventura et al. 2003; Eriks-
son et al. 1998; Yu et al. 2003; Lu et al. 2001; Dejin-Karlsson
et al. 1996), education (Eriksson et al. 1998; Kahn et al. 2002;
Yu et al. 2003; Lu et al. 2001, Dejin-Karlsson et al. 1996), oth-
er socioeconomic factors (Lu et al. 2001), civil status (Eriks-
son et al. 1998; Lu et al. 2001; Dejin-Karlsson et al. 1996),
nulliparity (Mainous & Hueston 1994; Eriksson et al. 1998;
McLeod et al. 2003), dose and duration of smoking before
pregnancy (Eriksson et al. 1998; Yu et al. 2003; Woodby et al.
1999; Lu et al. 2001), partner’s smoking habits or environmen-
tal tobacco smoke (Woodby et al. 1999; McLeod et al. 2003;
Lu et al. 2001) and adequacy of prenatal care (Ramsey et al.
1993). Although there is extensive literature on determinants
of cigarette smoking cessation and their effects on pregnancy
outcome (Walsh et al. 2001; Secker-Wlaker & Vacek 2002;
Mainous & Hueston 1994; Acharya et al. 2002; Jaakola et al.
2001; Gielen et al. 1997; Israel et al. 2003), no similar studies
on narghile smoking cessation have been identified.

The present study was conducted through the database project
of the National Collaborative Perinatal Network (NCPNN)
among women delivering at five tertiary care centers located
in Greater Beirut, Lebanon. Its main objectives were to: 1)
analyze patterns and characteristics of cigarette and narghile
smoking before and during pregnancy and 2) identify socio-
economic, demographic and health behavioral determinants
of successful (cigarette or narghile) smoking cessation among
pregnant women in Lebanon.

Patterns and predictors of tobacco smoking cessation:
A hospital-based study of pregnant women in Lebanon

Methods

Study overview

The study was planned and implemented by a group of
pediatricians and public health professionals affiliated to the
NCPNN. The database project was approved by the Institu-
tional Review Board of the American University of Beirut.
A survey of consecutive deliveries was conducted at five ma-
jor healthcare institutions in Beirut, Lebanon, over a sixteen
months period (September 1%, 2001-December 31%, 2002).
The study population was defined as all pregnant women
who delivered single live births admitted to Normal Nurseries
(NN) and Neonatal Intensive Care Units (NICUs) of the five
network hospitals during that study period. Sources of data
included medical charts of mothers and their newborn infants
as well as direct interviews with surveyed mothers. Trained
nurses, midwives and research assistants collected data ret-
rospectively shortly after delivery. The standard NCPNN
survey instrument covered socioeconomic, demographic and
obstetric characteristics as well as neonatal health outcomes.
A new sheet was added to enquire about tobacco smoking
history and other lifestyle factors. Women were asked at the
time of delivery to report whether or not they consumed to-
bacco and the average use of cigarettes (on a daily basis) and
narghile (on a weekly basis), over the following time periods:
before pregnancy, during the first, second and third trimesters
of pregnancy. In order to assess environmental tobacco smoke
(ETS) exposure, participating women were asked whether
individuals in their social network, at the household level,
smoked either cigarettes or narghile.

Study sample

A total of 6747 deliveries were registered at the five NCPNN
centers during the specified study period. Exclusion criteria
were multiple gestation (361 (5.3%)), unknown gestation
(171 (2.5 %)) and missing data on any question related to to-
bacco use (1743 (25.8 %)). In addition, women who reported
initiation of cigarette (n = 10) or narghile (n = 12) use dur-
ing pregnancy and those who smoked both substances were
excluded from the analyses. Out of a total of 4600 eligible
women delivering single live births, 4218 subjects were used
for the analysis of cigarette use and 3967 were used for ana-
lyzing narghile smoking behavior.

Variable definitions

Dependent variables. Patterns of tobacco use were grouped
according to cigarette or narghile use at baseline and during
the three trimesters of pregnancy. Tobacco non-users at base-
line who continued not to use that substance until the end of
pregnancy were defined as consistent non-users (Group 1),
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while consistent users (Group II) were defined as all women
who used a substance at baseline and continued using the sub-
stance until the end of pregnancy. Successful quitters (Group
IIT) were users at baseline who did not use the substance for
the entire pregnancy period. Finally, tobacco users at baseline
who attempted to quit during pregnancy but reported smoking
during any trimester of pregnancy were defined as unsuccess-
ful quitters (Group IV).

Independent variables. Data on maternal age was obtained
from medical charts in its continuous form and was further
categorized into five-year age groups: 1) <25; 2) 25-29; 3)
30-34 and 4) 35+ years. Data on parental education and oc-
cupation as well as household crowding index were collected
through direct interviews with the mothers after delivery. So-
cial class was defined based on paternal occupation as fol-
lows: Professional, semi-professional or managerial (Class
I); Technical, clerical, skilled or semi-skilled (Class II); Un-
skilled, unemployed or unclassified (Class III). Household
crowding index was defined as the total number of co-resi-
dents per household, excluding the newborn infant, divided
by the total number of rooms, excluding the kitchen and bath-
rooms. Obstetric characteristics included maternal parity and
number of previous abortions. Lifestyle factors were identi-
fied as the number of prenatal care visits and the dose of either
cigarette or narghile smoking before pregnancy, with heavy
smokers defined as those who reported at least ten cigarettes
per day or more than two narghile sessions per week. Partner
smoking behavior during pregnancy was defined as follows:
1) Non-smoker, 2) Cigarette smoker only, 3) Narghile smoker
only, 4) Cigarette and narghile smoker.

Statistical analysis

All statistical analyses were achieved using SPSS Statistical
Package version 11.0 (George & Mallery 1999). Separate
analyses were conducted for “cigarette only” and “narghile
only” groups. The “cigarette only” group included all con-
sistent non-smokers and those who smoked cigarettes exclu-

’

sively before or during pregnancy. Similarly, the “narghile
only” group comprised all those who reported not smoking
cigarettes before or during pregnancy. Socioeconomic, demo-
graphic, obstetric and lifestyle characteristics at baseline were
defined in relation to the four-group outcome variable (consist-
ent users (CU), consistent non-users (CNU), successful quit-
ters (SQ), unsuccessful quitters (UQ)) among “cigarette only”
and “narghile only” subjects. Statistical significance for cat-
egorical associations was assessed using the Chi-square test of
independence, at an alpha level of 0.05. Two stepwise logistic
regression models among cigarette and narghile smokers, re-
spectively, were generated for the main predictors of success-
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ful smoking cessation, with the binary outcome defined as:
1) successful quitters versus 2) unsuccessful quitters and con-
sistent users. Thus, consistent non-users were excluded from
the logistic regression analyses. All independent variables that
showed at least marginal association with the outcome of in-
terest (p < 0.1) were considered for inclusion in the stepwise
regression models. Statistical significance levels for variable
entry and removal were set at 5 % and 10 %, respectively.

Results

Tobacco smoking patterns before and during pregnancy

Tab. 1 presents smoking patterns of study subjects before
and during pregnancy. Out of 4660 pregnant women, 3 600
(77.3 %) were classified as CNU. During pregnancy, a total
of 3969 (85.2 %) were reported as non-smokers, 651 (13.9 %)
smoked either cigarettes or narghile on a regular basis, and
another 40 (0.9 %) used both cigarettes and narghile. Women
who smoked both cigarettes and narghile were excluded from
the current analysis. Women who were either CNU or used
cigarettes exclusively were labeled as the “cigarette only”
group (n =4218). Similarly, CNU and those who smoked only
narghile were categorized as “narghile only” (n = 3967).

“Cigarette only” group. A total of 618 (14.7 %) women smoked
cigarettes before pregnancy while 470 (11.1 %) used cigarettes
at anytime during pregnancy. The majority of women who
smoked cigarettes during pregnancy reported doing so over the
entire period (431 (10.2 %)), while few women smoked during
one or two trimesters of pregnancy (39 (0.9 %)). A total of 187
(30.3%) cigarette users at baseline attempted to quit during
pregnancy, 148 (23.9 %) were SQ and another 39 (6.3 %) were
UQ. The majority of women (171 (91.4 %)) who quit smoking
reported doing so during the first trimester of pregnancy, while
the remaining quit after the first trimester (16 (8.6 %)). Finally,
a total of 431 (10.2 %) were CU of cigarettes.

“Narghile only” group. A total of 367 (9.3 %) and 161 (4.1 %)
women smoked narghile before and during pregnancy, re-
spectively. The majority of women who smoked narghile dur-
ing pregnancy reported doing so over the entire period [121
(3.1 %)], while few women smoked during one or two trimes-
ters of pregnancy [40 (1.0 %)]. Also, 246 (67.0 %) attempted
narghile smoking cessation with a total of 206 (56.1 %) and
40 (10.9%) were SQ and UQ, respectively. The majority of
women who quit smoking reported doing so during the first
trimester of pregnancy [229 (93.1 %)], while the rest quit after
the first trimester [17 (6.9 %)]. Finally, a total of 121 (3.1 %)
were CU of narghile.
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Cigarette only (N = 4218)

Table 1 Smoking patterns before and

Narghile only (N = 3967) during pregnancy among “cigarette

Smoking history N (%)
Before pregnancy 618 (14.7)
During pregnancy 470 (11.1)
1t trimester 447 (10.6)
2" trimester 453 (10.7)
3 trimester 454 (10.8)
Smoking groups N (%)
CNU? 3600 (85.3)
Attempting to quit 187 (4.4)
sQ® 148 (3.5)
uQ“ 39 (0.9)
cud 431 (10.2)
Number of trimesters smoked N (%)
0 trimesters 3748 (88.9)
1-2 trimesters 39 (0.9)
3 trimesters 431 (10.2)
Trimester of smoking cessation N (%)
1%t trimester 171 (91.4)
2" or 39 trimester 16 (8.6)
TOTAL 4218 (100)

only” and “narghile only” groups
N (%) y 9 y" group

367 (9.3)

161 (4.1)
138 (3.5)
138 (3.5)
143 (3.6)

N (%)
3600 (90.7)
246 (6.2)
206 (5.2)
40 (1.0)
121 (3.1)

N (%)
3806 (95.9)
40 (1.0)
121 (3.1)

N (%)
229 (93.1)
17 (6.9)

3967 (100)

2 CNU = Consistent non-users; ® SQ = Successful quitters; UQ = Unsuccessful quitters; ¢ CU = Consistent users

Tobacco smoking patterns: associations with baseline
characteristics

In Tab. 2, baseline socioeconomic, demographic and health-
related characteristics were compared across the four tobacco
smoking groups.

“Cigarette only” group. All hypothesized associations be-
tween baseline characteristics and patterns of cigarette use
were highly statistically significant (p < 0.001). The greatest
proportion of nulliparous women (43.1 %) was found among
CNU. Also, the percentage of women less than 25 years of
age (18.5%) was greatest among CNU, whereas SQ had the
highest rates of mothers aged 35 years and above (31.1 %) and
those who received at least nine prenatal care visits (83.1 %).
UQ had the lowest rates of nulliparity (17.9 %), previous
abortions (30.8 %) and the highest rates of smoking partners
(33.1 %) and high crowding index (15.8 %). CU had the low-
est rates of University education for themselves (2.1 %) and
their partners (30.2 %). In addition, CU reported the highest
rate of moderate to heavy smokers at baseline (77.2 %).

“Narghile only” group. Although in many instances no clear
trend was observed, potential predictors of narghile smoking
patterns were maternal and paternal education (P < 0.001),
social class (P = 0.001), initial dose of narghile smoking
(P < 0.001), partner’s smoking habits (P < 0.001), number
of prenatal care visits (P = 0.011) and age at delivery (P =
0.019). SQ had the highest percentage of nulliparous women

(44.7 %), whereas CNU had the lowest rates of partners who
smoked (38.1 %).

Predictors of successful tobacco smoking cessation

Tab. 3 displays two stepwise multiple logistic regression
models for the determinants of SQ among cigarette users only
(Model I) or narghile users only (Model II). In both models,
the control group combines UQ with CU of either cigarettes
or narghile.

The main predictors of SQ of cigarettes were maternal edu-
cation, number of prenatal visits and pre-pregnancy dose of
cigarette smoking. University-educated mothers were nearly
twice as likely as illiterate mothers to succeed in cigarette
smoking cessation (OR = 2.03, 95% CI: 0.99-4.15). Having
had at least nine prenatal care visits significantly increased the
chance of SQ (OR =1.72, 95 % CI: 1.02-2.91). Taking heavy
smoking as the reference category, an initial dose of less than
five cigarettes per day was associated with 2.35 times the odds
of being a successful quitter (95 % CI: 1.36—4.09).

Among narghile smokers, the odds of being a SQ were 1.80
times higher in nulliparous women (95% CI: 1.08-2.99)
and 7.57 times higher among women whose husbands were
non-smokers (95 % CI: 2.31-24.78) versus those whose hus-
bands consumed both cigarettes and narghile on a regular
basis. Similarly, women whose husbands were non-smokers
were 70 % more likely to be SQ than those whose husbands
smoked cigarettes only and 60 % more likely to be SQ than
those whose husbands smoked narghile only.
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Table 2 Associations between smoking status and socio-demographic or health-related characteristics: “Cigarette smokers only” and “Narghile

only” groups

Cigarette only (N = 4218)

Narghile only (N = 3967)

CNU? sQP° uQy cu¢ CNU? sQ° uQy cu¢
Maternal age N (%) N (%) N (%) N (%) N (%) N (%)
<25 669 (18.6) 9(6.1) 38 (8.1) 669 (18.6) 55 (26.7) 44 (27.3)
25-29 1174 (32.6) 31 (20.9) 143 (30.4) 1174 (32.6) 60 (29.1) 45 (28.0)
30-34 1110 (30.8) 62 (41.9) 172 (36.6) 1110 (30.8) 62 (30.1) 40 (24.8)
35+ 647 (17.9) 46 (31.1) 117 (24.9) 647 (17.9) 29 (14.1) 32(19.9)
Total 3600 148 470 3600 206 161
P-value x2=72.6,p<0.001 %2 =16.1, p = 0.007
Parity N (%) N (%) N (%) N (%) N (%) N (%)
Nulliparous 1552 (43.1) 47 (31.9) 97 (20.6) 1552 (43.1) 92 (44.7) 54 (33.5)
Parous 2047 (56.9) 100 (68.0) 373 (79.4) 2047 (56.9) 114 (55.3) 107 (66.5)
Total 3599 147 470 3599 206 161
P-value x2 = 89.3, < 0.001 x2=57,p=0.048
Previous abortions N (%) N (%) N (%) N (%) N (%) N (%)
No 2777 (77.3) 103 (70.1) 333(71.2) 2777 (77.3) 165 (80.1) 123 (76.4)
Yes 817 (22.7) 44 (29.9) 135 (28.8) 817 (22.7) 41 (19.9) 38 (23.6)
Total 3594 147 468 3594 206 161
P-value x2=11.9, p=0.003 x2=0.3,p=0.61
Maternal education N (%) N (%) N (%) N (%) N (%) N (%)
llliterate to primary 136 (3.8) 14 (9.7) 56 (12.0) 136 (3.8) 9(5.2) 8 (5.1)
Intermediate 640 (18.1) 27 (18.8) 149 (32.0) 640 (18.1) 38 (21.9) 31(19.6)
Secondary 757 (21.4) 30 (20.8) 127 (27.3) 757 (21.4) 45 (26.0) 45 (28.5)
Technical 255 (7.2) 9(6.3) 21 (4.5) 255 (7.2) 31(17.9) 16 (10.1)
University 1755 (49.5) 64 (44.4) 112 (24.1) 1755 (49.5) 50 (28.9) 58 (36.7)
Total 3543 144 465 3543 202 158
P-value x2 =166.0, p <0.001 x2 =31.2, p< 0.001
Paternal education N (%) N (%) N (%) N (%) N (%) N (%)
llliterate to primary 197 (5.6) 17 (11.8) 76 (16.3) 197 (5.6) 11 (5.8) 11 (7.0)
Intermediate 553 (15.7) 21 (14.9) 127 (27.3) 553 (15.7) 34 (17.8) 28 (17.8)
Secondary 459 (13.0) 21 (14.6) 72 (15.5) 459 (13.0) 26 (13.6) 40 (25.5)
Technical 403 (11.4) 16 (11.1) 51(11.0) 403 (11.4) 23 (12.0) 15 (9.6)
University 1917 (54.3) 69 (47.9) 139 (29.9) 1917 (54.3) 97 (50.8) 63 (40.1)
Total 3529 144 465 3529 191 168
P-value %2 = 148.7, p < 0.001 %2 =278, p <0.001

2 CNU = Consistent non-users; ® SQ = Successful quitters; < UQ = Unsuccessful quitters; ¢ CU = Consistent users
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“Narghile only” groups

Patterns and predictors of tobacco smoking cessation:
A hospital-based study of pregnant women in Lebanon

Table 2 (Cont’d) Associations between smoking status and socio-demographic or health-related characteristics: “Cigarette smokers only” and

Cigarette only (N=4218)

Narghile only (N=3967)

CNU? el uQy cud CNU? sQ° uQy cu¢
Paternal occupation N (%) N (%) N (%) N (%) N (%) N (%)
Class1°® 1556 (43.2) 49 (33.1) 113 (24.0) 1556 (43.2) 73 (35.4) 44 (27.3)
Class Il f 580 (16.1) 26 (17.6) 125 (26.6) 580 (16.1) 35 (16.9) 27 (16.8)
Class 111 ¢ 1462 (40.6) 73 (49.3) 232 (49.4) 1462 (40.6) 98 (47.6) 90 (55.9)
Total 3598 148 470 3598 206 161
P-value %2 =75.8, p<0.001 %2 =20.4, p=0.001
Crowding Index N (%) N (%) N (%) N (%) N (%) N (%)
<2 3395 (97.2) 126 (91.3) 406 (89.2) 3395 (97.2) 195 (97.5) 147 (97.4)
>=2 98 (2.8) 12 (8.7) 49 (10.8) 98 (2.8) 5(2.5) 4(2.6)
Total 3493 138 455 3493 200 151
P-value %2 =75.8, p <0.001 x2=0.7,p=0.96
Paternal smoking habits N (%) N (%) N (%) N (%) N (%) N (%)
Non-smoker 2222 (63.7) 49 (34.8) 113 (25.0) 2222 (63.7) 85 (49.1) 40 (31.7)
Cigarette smoker only 1177 (33.7) 89 (63.1) 326 (72.1) 1177 (33.7) 57 (32.9) 51 (40.5)
Narghile smoker only 71 (2.0) 2 (1.4) 6(1.3) 71 (2.0) 27 (15.6) 19 (15.1)
Cigarette and narghile 19 (0.5) 1(0.7) 7 (1.5) 19 (0.5) 4 (2.3) 16 (12.7)
smoker
Total 3489 141 452 3489 173 161
P-value x2 =301.7, p < 0.001 x2 =375.8, p < 0.001
Number of prenatal care N (%) N (%) N (%) N (%) N (%) N (%)
visits
0-8 690 (19.2) 25 (16.9) 139 (29.6) 690 (19.2) 38 (18.4) 40 (24.8)
>=9 2910 (80.8) 123 (83.1) 331 (70.4) 2910 (80.8) 168 (81.6) 121 (75.2)
Total 3600 148 470 3600 206 161
P-value %2 =24.2, p< 0.001 x2=12,0.19
Initial dose of cigarette N (%) N (%) N (%) N (%) N (%) N (%)
smoking
Non-smokers or light 3600 (100) 56 (38.4) 106 (22.8) - - -
smokers (<10 cigs/day)
Moderate to heavy 0 (0.0) 90 (61.6) 358 (77.2) - - -
smokers (> = 10 cigs/day)
Total 3600 146 464 - - -
P-value 2 =4300.2, p < 0.001 - - -
Initial dose of narghile N (%) N (%) N (%) N (%) N (%) N (%)
smoking
< = 2 narghile/week - - - 3600 (100) 150 (73.2) 103 (65.2)
> 2 narghile/week - - - 0 (0.0) 55 (26.8) 55 (34.8)
Total - - - 3600 205 158
P-value - - - %2 =1161.8, p < 0.001

2 CNU = Consistent non-users; ® SQ = Successful quitters; <UQ = Unsuccessful quitters; ¢ CU = Consistent users; ¢ Class I: Professional, semi-professional
or managerial; " Class II: Technical, clerical, skilled or semi-skilled; ¢ Class Ill: Unskilled, unemployed or unclassified.
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Table 3 Stepwise logistic regression

Successful smoking cessation OR 95 % Confidence for the baseline socio-demographic
SQa UQb/CUc Interval and health-related determinants of
successful smoking cessation
Model I: Cigarette use only
Maternal education
llliterate to primary 14 (9.7) 56 (12.0) 1.00
Intermediate 27 (18.8) 149 (32.0) 0.75 0.35-1.61
Secondary 30 (20.8) 127 (27.3) 0.87 0.41-1.86
Technical 9 (6.3) 21 (4.5) 1.57 0.57-4.33
University 64 (44.4) 112 (24.1) 2.03 0.99-4.15
Prenatal visits
0-8 25 (16.9) 139 (29.6) 1.00 -
>=9 123 (83.1) 331 (70.4) 1.72 1.02-2.91
Initial dose of cigarette smoking
<5 cigs/day = = 2.35 1.36-4.09
5-9 cigs/day - - 1.56 0.89-2.74
> = 10 cigs/day 90 (61.6) 358 (77.2) 1.00
Model II: Narghile use only
Parity
Nulliparous 92 (44.7) 54 (33.5) 1.80 1.08-2.99
Parous 114 (55.3) 107 (66.5) 1.00 -
Paternal smoking habits
Non-smoker 85 (49.1) 40 (31.7) 7.57 2.31-24.78
Cigarette smoker only 57 (32.9) 51 (40.5) 4.29 1.31-14.07
Narghile smoker only 27 (15.6) 19 (15.1) 4.86 1.37-17.27
Cigarette and narghile smoker 4 (2.3) 16 (12.7) 1.00 -

25Q = Successful quitters; ®UQ = Unsuccessful quitters; CU = Consistent users.

Discussion

Hubble bubble smoking is on the rise worldwide. In the Mid-
dle East, its use is already very common, and is becoming
attractive to the younger generation. The pattern of smok-
ing narghile has not been well studied, particularly during
pregnancy. The study found that women more successfully
stop using narghile during pregnancy if their partners do not
smoke. Cigarette smoking is also important. For those who
smoke cigarettes, results showed that lower initial consump-
tion rates and full use of prenatal care visits were factors
in successful cessation, and that pregnant women of higher
educational level were more likely not to smoke and to be
successful if they quit. This can be important information for
planning cessation campaigns.

In accordance with previous studies, the majority of women
who actually quit cigarette smoking did so during the first tri-
mester of pregnancy (McLeod et al. 2003; Ford et al. 1993).
Based on a study by Hutchison et al. (1996), women are like-
ly to be most receptive to quitting during their first trimester
of pregnancy.

On the other hand, a wide range of demographic and socio-
economic determinants of cigarette smoking cessation were
previously identified in the literature. Unlike previous reports,
age had no independent effect on tobacco smoking status
among pregnant women in our population. The crude associa-
tion between maternal age and the use of cigarettes or narghile
may have been confounded by other baseline characteristics.
In a study of Swedish nulliparous women interviewed during
their first prenatal visit, Dejin-Karlsson et al. (1996) identi-
fied young age as a risk factor for persistent smoking during
pregnancy. In another study that assessed cigarette smoking
in 5288 U.S. pregnant women, factors associated with suc-
cessful quitting were reported as the combined effect of age
and smoking duration (Yu et al. 2003).

Our study showed that the characteristics of women who are
likely to succeed in smoking cessation are different for ciga-
rette versus narghile smokers. The addictive qualities of ciga-
rettes might explain why baseline dose is a salient factor for
quitting cigarette use throughout pregnancy (Yu et al. 2003),
but has no effect on narghile (hubble-bubble) cessation. The
higher prevalence of successful quitters in hubble-bubble us-
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ers, as compared to cigarette users, may also be attributed to
the stronger addictive power of cigarettes versus narghile (Yu
et al. 2003; Lu et al. 2001).

There were no significant socioeconomic disparities in suc-
cessful narghile quitting, whereas highly educated women were
twice as likely to succeed in their attempt at cigarette smoking
cessation, versus their illiterate counterparts. This is in line
with previous research where narghile smoking was considered
as a social activity that cuts across all socioeconomic strata in
the Lebanese society (Tamim et al. 2001; Kandela 2000).
Nulliparity was formerly identified as an important determi-
nant of successful cigarette smoking cessation (McLeod et al.
2003; Dejin-Karlsson 1996). Our results show higher odds
of success in narghile smoking cessation among nulliparous
women. One might speculate that nulliparous women are
more health conscious as compared to those who have already
experienced pregnancy and birth, and are thereby more moti-
vated to quit smoking at the outset of pregnancy.

Many studies have highlighted the influence exerted by the
women’s partners and other people in their social network
(Lu et al. 2001; Dejin-Karlsson et al. 1996). In a study of
pregnant women in New Zealand, a smoking partner was
negatively associated with quitting cigarette smoking during
the first trimester (McLeod et al. 2003). We found that wom-
en whose partners did not smoke were more successful quit-
ters of narghile smoking. In our study population, the social
nature of narghile use might explain why partner’s smoking
habits had such a considerable impact on women’s decision
to stop using narghile, whereas it had no direct effect on ciga-
rette smoking cessation.

To our knowledge, the present study is the first of its kind
in Lebanon and the East Mediterranean region to have ad-
dressed issues concerning narghile-smoking cessation among
pregnant women. However, study findings should be care-
fully assessed in light of potential limitations. For instance,
the use of a hospital-based urban population may have limited
our ability to generalize to the entire Lebanese population,
especially in the rural areas where the socio-demographic
profile is likely to be different and where a sizeable percent-
age of deliveries occur outside the hospital setting (LRMPH
& UNICEF, 1999-2000). Therefore, our study findings can
be generalized to other urban populations in Lebanon with
similar socioeconomic profiles and access to medical care.
Similarly, the moderate response rate (approximately 74 %)
may have introduced response bias, a form of selection bias
whereby respondents are likely to differ systematically from
non-respondents. The retrospective reporting of tobacco use
and of most socio-demographic characteristics could have in-
troduced problems with recall. This may also be aggravated

Patterns and predictors of tobacco smoking cessation:
A hospital-based study of pregnant women in Lebanon

by the stigma attached by post-partum women to tobacco use
during pregnancy resulting in an underestimate of the true
prevalence of cigarette and narghile smoking. However, there
is no reason to believe that these factors that affect accura-
cy of reporting cigarette and narghile use around pregnancy
would be different based on the various predictors examined.
Therefore, non-differential misclassification may have lead to
underestimated measures of association. Furthermore, we did
not have information on a factor that reflects perceived sus-
ceptibility for smoking-related illnesses, namely a history of
morbidity or mortality related to smoking in the family. Given
the retrospective nature of data collection, it was not possible
to obtain biomarkers for validating self-reported smoking pat-
terns. Precautions, however, were taken in order to insure that
both interviewers and participants were blinded regarding the
specific hypotheses being tested.

In conclusion, study results suggest that the prevalence and
background determinants of cigarette and narghile use are
somewhat different. Therefore, distinct populations should be
targeted when designing smoking cessation interventions for
cigarette and narghile users. Narghile smoking cessation ef-
forts should target both pregnant women and their partners.
Tailoring of health communications to patient’s level of edu-
cation is of great importance. In addition, health professionals
should emphasize the importance of follow-up visits to their
patients. Further research is needed to assess determinants of
successful smoking cessation in a representative sample of
Lebanese pregnant women.
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