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Abstract
Background: Approaching high socioeconomic females’
group toward environmental tobacco smoking (ETS) has
little been studied. Our aim was to assess the high
educated females’ knowledge, attitudes and avoidance
behavior towards ETS exposure to appropriately focus the
targets in smoking prevention programs.
Methods: A quantitative cross-sectional study using a
previously validated and standardized face-to- face
administered questionnaire was conducted at An-Najah
National University (largest Palestinian university in the
West Bank) with a convenient sample of two-hundred and
two non-smokers females were selected from the
university.
Results: We found high exposure rates to ETS among the
educated females (nearly 50% were exposed in their
homes and 88% in restaurants). The participants reported
high levels of knowledge and attitudes regarding the risk
and negative influence of ETS exposure on health.
Surprisingly, they have reported low levels of practice and
avoidance behavior toward ETS exposure compared to
their knowledge level.
Conclusions: Implementing smoking prevention initiatives
for the highly-educated females with higher
socioeconomic status is necessary to limit ETS exposure
and might reverse the social and gender disparities about
smoking.
Keywords: Environmental tobacco smoking; Female
smokers; Smoking prevention initiative

Introduction
Environmental tobacco smoke (ETS) is breathing other
people smoke and its inhalation is an unavoidable risk when
being in a smoke-filled environment [1,2]. The volatilized
gaseous elements of smoke particles are known to be
precipitated on surfaces, including the human lungs [3]. The
© Copyright iMedPub | This article is available from: www.hsj.gr/archive

United States of America (USA) National Toxicology Program
estimates that at least 250 chemicals in ETS are known to be
toxic or carcinogenic [4]. In adults, studies showed that
exposure to ETS has been associated with heart diseases and
lung cancer in nonsmokers [1-3]. In children, it has been linked
to sudden infant death syndrome, acute respiratory infections,
ear infections, worsening of asthma symptoms and other
health conditions [1,3].
According to the World Health Organization (WHO) 2013
reports, the tobacco epidemic is one of the biggest public
health threats in Palestine [5]. Worldwide, tobacco smoking is
estimated to be responsible for nearly six million deaths per
year and more than 600 000 of these deaths are among nonsmokers who usually exposed to ETS [5]. The WHO supports
most countries in the world in implementing the provisions of
the WHO Framework Convention on Tobacco Control. The
Convention represents a milestone for the promotion of public
health and provides new legal dimensions for international
health cooperation [5].
Different studies had shown significant adverse effects of
ETS in adults and children [6]. A smoking-related behavior and
attitudes survey in the United Kingdom (UK), reported high
level of knowledge about the impact of ETS (92% of adults
were aware that exposure to ETS increases a child’s risk of
chest infections and 86% were aware of an increased risk of
asthma) [7]. Prenatal exposure to tobacco smoke has
significant adverse impacts on the health of the fetus including
low birth weight, premature birth, spontaneous abortion and
still birth [8,9]. Furthermore, prenatal exposure can have
adverse impacts on the learning and behavioral development
of a child. Maternal prenatal smoking is associated with both
antisocial behavior and attention deficit hyperactivity disorder
in children and adolescents [10]. In the UK, it has been
reported that around 40% of people with asthma reported
that triggers at workplace settings make their asthma
worsened and 38% of those, considered ETS exposure as the
trigger. Therefore, reducing exposure to ETS in the workplaces
has been found as a key solution to reduce workplace asthma
[11].
According to the Palestinian Central Bureau of statistics, the
percentage of individuals aged 18 years and above that
reported as smokers in the State of Palestine was about 22 %
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[12]. However, no data is available regarding ETS exposure.
Females are vulnerable group to ETS compared to males
[13-15]. Indeed, due to gender culture that is linked to social
inequalities in the Middle East, females could be on higher
exposure rates to ETS in the households [5]. We aimed to
evaluate the ETS exposure among females working in
academic institutions applied An-Najah National University
(the largest Palestinian university located in the Northern West
Bank) as the study setting and model.

Materials and Methods
Study design, setting and population
We conducted a quantitative cross-sectional study. The
study population was the non-smokers Palestinian females
who currently employed in an academic institution in the
Northern part of the West Bank (An-Najah National University)
since at least one year regarding the ETS exposure.

Sample size
Recruitment of participants has been chosen from the nonsmokers females working since at least one year at An-Najah
National University (the old and new campus) using a
convenient sampling technique. We were able to recruit twohundred and two non-smokers females. Given 95% confidence
level and 5% allowable error with an expectation of exposure
rate to ETS among participants not less than 40% [16,17], this
sample size is usually considered sufficient.

Data collection
All data required for this study was collected using a
previously standardized and validated questionnaire [18-21]
using a face-to-face structured interview. The researchers were
filling the questionnaire after asking the subjects to ensure
validity and no missing data. All researchers were trained
together on the questionnaire and how to deliver the
questions in the same manner. In order to maximize the
sample size and ensure the presence of the employees in their
office and not to interrupt their work, interviews had been
started from 12 P.M and forward. The usual academic daily
working hours in Palestine are from 8 A.M to 3.5 P.M without
an official pause in-between and the lunch is usually taken on
the working desk. The questionnaire contains different parts of
measurements including knowledge, attitudes and avoidance
behavior toward the ETS exposure.

Ethical and administrative considerations
The study was approved by the Institutional Review Board
(IRB) at An-Najah national University and permission to
conduct the study was taken from the administrative
authorities at the university. Participation was voluntary after
explanation of the study objectives to the participants
ensuring the anonymity and confidentiality of each
participants information with optional withdrawal at any time
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from the study. A written informed consent was obtained from
each participant.

Data analysis
In the analysis, the four and five points likert-type responses
scales were merged so that at the end three mutually exclusive
scales were created from the original scales (examples:
strongly agree/agree were merged as agree and almost always
true/usually true were merged as true). This was conducted
due to low numbers of respondents (less than 5 and
sometimes zero) in some of these categories. We believe that
these new and simple classifications usually quantify the
responses in a clear and direct way of thinking especially in
such judgment of responses that don’t have standard cut-off
points.
All data was entered and analyzed using the Statistical
Package for Social Sciences (SPSS) software program version 16
[22]. P-value less than 0.05 was always considered statistically
significant. Chi-Square test was used to highlight differences
among categorical variables. Due to lack of normality, MannWhitney U test and Kruskal’s-Wallis test were used.

Results
General characteristics
exposure to ETS

and

self-reported

As shown in Table 1, nearly 70% of the study participants
were between the ages of 20 to 40 years old. About 106
participants (52.5% of the total) reported living in homes with
either a smoker husband and/or member family. Of the 106,
52.8% reported exposure to ETS six to seven days per week
(mean exposure days per week was 5 days with a standard
deviation; SD of 2.6 days).
Table 1 General characteristics and self-reported exposure to
ETS (N=202).
Variable

n (%)

Age (years)
20-30

68 (33.7)

31-40

74 (36.6)

41-50

52 (25.7)

> 50

8 (4.0)

Educational level
College school

102 (50.5)

Graduate School

100 (49.5)

Time spent at work
Primarily indoors

148 (73.3)

Primarily outdoors

4 (2.0)

Both indoors and outdoors

50 (24.8)

This article is available from: www.hsj.gr/archive
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Do you have a smoking policy at workplace
Yes

174 (86.1)

No

18 (8.9)

Don’t know/not sure

10 (5.0)

Living with a smoking husband and/or family member
Yes

106 (52.5)

No

96 (47.5)

Kind of tobacco that participant family members smoke the most*
Cigarette with filter

30 (28.3)

Cigarette without filter

34 (32.1)

Hand-rolled tobacco

6 (5.7)

Tobacco pipe with or without water

12 (11.3)

Other (many kinds)

20 (18.9)

Don’t know / Not sure

4 (3.8)

Figure 1 Exposure hours per day to ETS among study
participants (N=202). (ETS: Environmental Tobacco Smoke;
hrs: hours.)

Participants’ days per week exposure to ETS *
One

14 (13.2)

Two-three

16 (15.1)

Four-five

20 (18.9)

≥ Six

56 (52.8)

*Analysis out of 106 respondents who answered yes to “living with a smoking
husband and/or family member”. ETS: Environmental tobacco smoke.

On the other hand, of the total study sample, nearly 26%
self-reported exposure to ETS five to seven hours per day; the
mean ± SD of exposure hours per day was 3.4 ± 2.6 (Figure 1).
Regarding the settings of daily exposure to ETS, nearly 50%
reported exposure on homes, 88.1% had self-reported
(always/sometimes) daily exposure on restaurants, while
private workplace has contributed to almost 42% of the selfreported daily exposure (Figure 2).

Figure 2 Daily exposure settings to environmental tobacco
smoke (ETS) among the study participants.

Knowledge about ETS exposure
Table 2, shows the knowledge perspectives toward ETS. In
overall, the participants’ females showed a good knowledge
indication of the ETS on their health (health of non-smokers)
with an average agreement response among all indicators of
knowledge scale of about 77.2% (Table 2) which reflects a
good knowledge about ETS. It should also be noted that the
agreement category percentage for each indicator of
knowledge perspectives was clearly higher compared to
disagree and don’t know categories.

Table 2 Knowledge about environmental tobacco smoke (ETS) exposure (N=202).
Variable

Agree n (%)

Disagree n (%)

I don't know n (%)

Tobacco smoke is dangerous for non-smoker's health.

190 (94.1)

4 (2)

8 (4)

Children who are exposed to tobacco smoke have more illnesses, such as colds.

180 (89.1)

8 (4)

14 (6.9)

Knowledge perspectives

© Copyright iMedPub
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Exposure to tobacco smoke can cause lung cancer in non-smokers.

162 (80.2)

16 (7.9)

24 (11.9)

Public places should be smoke-free.

156 (77.2)

32 (15.8)

14 (6.9)

Parents or adults should not smoke near children.

194 (96.0)

4 (2)

4 (2)

Smoke from other people's cigarettes will shorten my life.

154 (76.2)

24 (11.9)

24 (11.9)

Smoke from other people's cigarettes is harmful for me.

186 (92.1)

12 (5.9)

4 (2)

Smoking should be banned in all public places

172 (85.1)

10 (5.0)

20 (9.9)

SHS smoke makes my child's health worse.

188 (93.1)

4 (2)

10 (5.0)

I let visitors smoke in my home.

92 (45.5)

84 (41.6)

26 (12.9)

Ask people around me to put out their cigarettes.

126 (62.4)

40 (19.8)

36 (17.8)

ETS causes low birth weight.

138 (68.3)

12 (5.9)

52 (25.7)

ETS causes ear infections in children.

104 (51.5)

20 (9.9)

78 (38.6)

ETS causes heart attacks to children.

152 (75.2)

10 (5.0)

40 (19.8)

ETS is associated with crib death (SIDS).

128 (63.4)

16 (7.9)

58 (28.7)

ETS is associated with allergies in children.

162 (80.2)

12 (5.9)

28 (13.9)

ETS is associated with asthma in children.

168 (83.2)

8 (4)

26 (12.9)

ETS: Environmental tobacco smoke.

Avoidance efforts and practice against ETS
Table 3, however, shows the avoidance efforts and practice
against ETS. In overall, lower percentages of avoidance
behaviors and practice against ETS had been seen (Table 3).
For example, 41% of the participants answered positively on

that they always remain with the group if someone started
smoking, and nearly 50% reported that they routinely
associate with people who smoke. On the other hand, 31%
reported that they always allow people to smoke in their
home. Further, 42% reported that they always remain with the
friends or relatives while they are smoking.

Table 3 Practice and avoidance efforts against environmental tobacco smoke (ETS) exposure (N=202).

4

Variable

Always true n (%)

Always not true n
(%)

Don't know what to do
n(%)

When I encounter someone who is smoking, I distance myself to ensure that I will not
be exposed to smoke.

160 (79.2)

30 (14.9)

12 (5.9)

When I am in public place such as restaurant or offices or clinic, I will leave if unable to
sit in the nonsmoking section.

106 (52.5)

58 (28.7)

38 (18.8)

When I trip by bus, or any other public transportation I would request a nonsmoking
seat.

138 (68.3)

46 (22.8)

18 (8.9)

If I am with people who are smoking and I cannot leave, I will ask them to refine from
smoking.

122 (60.4)

44 (21.8)

36 (17.8)

When an outdoor functions where smoking is present, I will move a way to avoid it.

146 (72.3)

32 (15.8)

24 (11.9)

When an outdoor functions where water pipe smoking is present, I will move a way to
avoid it.

144 (71.3)

38 (18.8)

20 (9.9)

When exposed to secondhand smoke, I wash my clothes solely to remove the smell of
smoke from them even if they are otherwise clean.

132 (65.3)

42 (20.8)

28 (13.9)

I find it unpleasant to be around secondhand smoke.

166 (82.2)

20 (9.9)

16 (7.9)

I allow people to smoke in my home.

64 (31.7)

94 (46.5)

44 (21.8)

If I am with a group of people, and someone begins to smoke, I will remain with the
group.

84 (41.6)

62 (30.7)

56 (27.7)

If I encounter a friend or relative who is smoking, I will sit and talk with him/her while
he/she is smoking.

86 (42.6)

76 (37.6)

40 (19.8)

This article is available from: www.hsj.gr/archive
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I allow people smoking in my car.

46 (22.8)

122 (60.4)

34 (16.8)

If my husband, or friends or relatives are gathering in a designated smoking area to
smoke, I will join them rather than be alone.

66 (32.7)

100 (49.5)

36 (17.8)

I will sit in the smoking section of a public place or bus station if there are no seats
available elsewhere.

110 (54.5)

48 (23.8)

44 (21.8)

I routinely associate with people who smoke

100 (49.5)

76 (37.6)

26 (12.9)

Duration of exposure to ETS
In order to understand the impact of living with a smoking
husband and/or family member, we have assessed the number
of hours per day exposure to ETS and other variables among
those who reported living with a smoking husband and/or
family member. In Table 4 and due to lack of normality of
duration of exposure variable, we used Kruskal-Wallis (KWT;
for the three or more categories independent variables) and
Mann-Whitney U tests (MWT; for the two categories
independent variables) to compare the differences in the
numbers of hours per day a participant exposed to ETS and
some socio-economical variables such as age and scientific
degree.
No statistically significant differences were found between
the median number of hours of exposure/day with the
scientific degrees, the participants’ self -report work outside of
home and the participants where spent most of their time at
work variables (P-values>0.05; see Table 4).
However, those who were between 31 to 50 years old were
found to be probably experience higher exposure hours/day
compared to younger and older age’s groups ( P-value=0.006).
in the meanwhile, those who reported that they don’t know or
not sure if their workplace have a smoking restriction policy
where found to have higher median hours/day exposure to ETS
(6.5 hours) compared to those who reported negative
response (3hours) or yes (2.5 hours) (P<0.016). Furthermore,
those who reported that their workplace allow smoking in all
indoor areas also found to be at a significantly higher median
hours/day exposure to ETS (6.5 hours) compared to those who
reported the answers (2-3.5 hours) (P=0.029; see Table 4).

Discussion
This study provides an overall view concerning the ETS
exposure of specific target population (the educated women
working in academic institutions). We have selected this
population to evaluate the common beliefs that well-educated
working women experience less ETS exposure compared to
women with poor education or lower socioeconomic status
[23]. To the date, no data of ETS exposure among the general
population is available in our country. However, previous
studies had shown that lower socioeconomic status could be
directly associated with higher ETS exposure for females due
to insufficient knowledge and higher rates of smoking among
them [24-26]. In contrast, our results don’t support such

© Copyright iMedPub

conclusions as our participants were a group with a high level
of socioeconomic status.
Table 4 Association of number of hours/day exposure to
environmental tobacco smoke (ETS) and some socioeconomical variables (n=106).

n

Median
(max – min)
Hours/day

20-30 years

38

2 (8-0.25)

31-40 years

32

3.5 (7-0.25)

41-50 years

30

4 (10-0.50)

more than 50 years

6

1 (1-0.50)

Variable

Nonparametric
KWT* or MWT*
P-value

Age

0.006

How many years did you go to school?
13 to 17
University)

years

(College/
54

3 (10-0.50)
0.384

More than 17 years (Graduate
School)

52

3 (8-0.25)

Do you work outside of your home?

No

4

Yes

10
2

3.25
(6-0.50)
0.663
3 (10-0.25)

At work, where do you spend most of your time?
Primarily indoors

78

3 (10-0.50)

Primarily outdoors

2

8 (8-6)

Both indoors and outdoors

26

3 (8-0.25)

0.079

Does your place of work have a policy that restricts
smoking in any way?
No

10

3 (8-2)

Yes

92

2.50
(10-0.25)

Don’t know / Not sure

4

6.50 (7-6)

0.016

Which of these best describes your place of work's
smoking policy for indoor areas?
Not allowed in any indoor areas

80

3 (10-0.25)

Allowed in some indoor areas

14

2 (6-0.25)

Allowed in all indoor areas

4

6.50 (8-5)

0.029
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Don’t know/ Not sure

8

3.50
(7-0.50)

*KWT: Kruskal-Wallis Test; MWT: Mann-Whitney Test

Nearly 86.1% of our study participants reported that there is
an anti-smoking policy at their workplace. Therefore, the
educated working females have the acceptable background
knowledge regarding their institutional ant-smoking policy.
However, that seems to be insufficient to protect these
females from the exposure to the ETS. At the meanwhile, our
finding that nearly 33% of participants have been exposed to
ETS ≥ five hours per day might not support such good
knowledge.
One of the main findings of this study were that about 106
participants (52.5% of the total) reported living in homes with
a smoker husband and/or member family and approximately
50% of the total participants reported that they routinely
associated with people who smoke. These results could reflect
the social and gender disparities in the Arab world where
males are usually dominant and females don’t have too much
impact on preventing males from smoking around them [27].
Concerning our Palestinian community, former studies showed
that the Palestinian men typically have higher rates of smoking
(52.7%) compared to females (16.5%) [28], which reflects
higher levels of households’ ETS exposure among non-smoking
households’ females.
This study also showed that our study participants
(educated females) experience a major lack of the avoidance
behaviour regarding ETS exposure in their private and public
settings. It worthwhile to indicate that most of the study
females (80%) thought that distancing themselves from
smokers within the same area may be effective in reducing
their exposure to ETS. However, this could not be appropriate
as just only 100% of smoke free places could be considered
sufficiently protective against the risks of ETS exposure [29].
The social and cultural aspects of Palestinian society are
gender biased where male smokers in Palestine are culturally
and physically resistant to smoking restrictions. This led us to
an important finding that ETS exposure was common and high
prevalent in home settings. The same might be frequently seen
in other societies like the Korean Americans where exposure to
ETS was found to be mostly common in work and home [30].
The Palestinian authorities have anti-smoking regulations
and policies that prevent smoking in public and workplaces,
but compliance with these regulations seems to be poor,
perhaps due to the lack of the bylaws accompanied by the
adapted anti-smoking policy from one side and that more than
50% of the Palestinian men are smoker from the other side
[28]. Also, little is known in the general population regarding
the actual risk of ETS exposure and the right practices of
avoidance. Therefore, appropriate interventions programs to
avoid exposure to ETS should be implemented in the
Palestinian society as a whole where the impact would be very
effective. This would further reverse the social inequalities and
standards about smoking [31,32].
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Like most epidemiological studies, this study has some
limitations. Only one higher academic institution was selected.
We have conducted a convenient sampling technique from
females working in the selected academic institution. This
could have limited our sample and the generalizability of our
study results. However, An-Najah National University is the
largest university in the West Bank. This study is a
questionnaire based where under or over estimation could
have been occurred. Despite these shortcomings, our study hit
the head of one of the most challenging issue in developing
countries with social and gender inequalities.

Conclusion
Despite the high level of knowledge regarding the risk of ETS
exposure, the Palestinian females working in higher education
institute in the Northern part of the West Bank have low level
of practice and avoidance behavior to ETS exposure. Our
findings highlight the necessary for implementation of
smoking prevention measures and the encouragement of the
promotions of smoke-free homes initiates. However, the
targets should include not only females with low
socioeconomic status but also the educated females with
higher socioeconomic status. This would further help reverse
the socioeconomic disparities and standards about
environmental tobacco smoke.
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